? g
s

e g N e e N R N L

- o

._._mm.,“ . - e ) /‘.“
s L
I /// b

s { L .a_v.uw _h_ //( A \

118 | S A\

N
oy -

Over 200
fllustrations

SPECIALPRIZES ¥ 05
FOR WOMEN

7
v .
. //‘/ _ 7

2 e oL ATECT |
3% ] ‘4;4 4 | ! @ o "v:
i i

-

SEE PAGE 1258
/// 1 ",,, » ,. 7
b

IN PRIZES
o
=

.

YOUR IDEAL
RADIO SET

N
7 %z/ 5
; AN D
¢ ,@v// |
A = {
S W,r ¢
ek
/,,M
\
A\
- N
S
..xﬂ&a
-
,,,w,m .;m/ E
SN
N ,// -
\
NN
\
N
N\

AR\ NLUDEARD, N, NIRRT i S SN N

-

.

A

SRRt A T . e e B Fat Semrymems Y R AR - e LS i S s T e B T = L e L.


www.americanradiohistory.com

TR -

ENNINGMAM

DETECTUR AMPLIFIER

TYPE CX-299

PAYENTFD
Ay

Tvre (I
063014 -;-
AMPLIFIE IR

L VOLTS
FILARD i
B | ruarey 201710

CUNNINGHAM
J (7 f-nsc%n-mvusggﬂ

TYPECX 30} A
1 iiil s PATENTED
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—Cunningham Radio Tubes have proven dependable.

The familiar Orange and Blue Carton is famous the world over as representative of
tube quality in reception plus rugged endurance.
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Wherever There Are
Ears To Hear

There’s a Tower Speaker or Headset tc fit
every taste, every pocketbook.

The Meistersinger Speakers, the Scientific
Speaker and the famous Tower Phono-
graph Attachment are equipped with the
wonderful new double diaphragm — the
greatest single contribution to sound re-
production since Bell invented the tele-
phone receiver.  These Tower Units re-
create a// the instruments of the orchestra,
—as well as choral singing and the spoken
word—in their original, living vividness
with full resonance, color and shading. Be-
tore you buy—Hear a Tower Speaker.

On Sale by Good Dealers
From Coast to Coast

Phonoglaph
Cltfaahment

TOWER MFG. CORPORATION
BOSTON, MASS.

IPEND|NG

OI/LII,I 70wer1 y oducis are Weiztetfsinlyer |
,eprped with ilusNewaphragm

i
. CABINET roDEL

WODLD S GREATEST SDEAKDR V?-\LUES
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Publishers of ‘‘Radio News,’’ “‘Science and Invention.”
“The Experimenter’’ and ‘‘Motor Camper & Tourist.”

Editorial and Genersl Offices: 53 Park Pl., New York City

H. GERNSBACK, President.
R. W

——— e

nh Our Nexy_lgsge_

A New Five-Tube Radio Fre-
quency Amplifier,

: By the Staff of Rabpio

LABORATORIES

Which represents the latest de-
velopments in experimental re-
ceivers. This receiver was
specially designed in the labora-
tories of Ranio NEWS.

£3

&

News

The Latest Super-heterodyne,
By Joseph Bernsley
This is a change from the
ordinary super-heterodyne. in
which special design has heen
employed to furnish the hest
kind of results. This receiver
has been designed from start
to finish, not merely assembled.

New Developments in Radie
Receivers,

By the Stafi of Rapio

This department is continued
from month to month in Ranio
NEws, and is proving extremely
valuable to those who are in-
terested, either directly or in-
directly. in the radio industry
or in radio experimenting.

* % %

NEws

in

Further Developments
Vacuum Tubes,

By Dr. Chas. B. Bazzoni

Dr. Bazzoni has been writing

for Rapro News for some time,

on the application and design of

vacuum tubes, not only in the

S. GERNSBACK. Treasurer
. DEMOTT, Secretary.

MEMBER: AUDIT BUREAU OF CIRCULATIONS
RADIO MAGAZINE PUBLISHERS ASSOCIATION
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Is There Money in Radio
Inventions?
By Hugo Gernsbhack
Radio Experts Discuss
Future Problems.
By G. C. B. Rowe
What Happens in Vacuum
Tubes?
By Dr. Annemarie Katsch
Rudio Forecusting.
By E. B. Rideout
“Interference.”

By Colman Galloway
$1,000 Prize Contest......
WRNY Broadcasts Christ-

mas  Greetings  from
Cermany.
By Stanley McClatchie
Awards of the $370 Prize
Radio Play Contest. ...
Radio Beats the Ticker.
By Marius Jogan
When Nations Listen In.
By Charles D. Isaacson
Tnternational Radio......
Set Owner’s Information.
Ilow Shall T Begin?
By A. Y. Peck
Short Wave Work in
'IRAQ (Mesopotamia)
By Lt. R. F. Durrant
Radio as an Ally to the
Theatre.

By Colman Galloway

New Developments in Ra-
dio Apparatus.
By A. K. Laing

The Manuiacture of Mod-
ern  Low-J.oss Conden-

sers.
By Franklyn L. Francis
Radio Beacon Guides
Night Air Mail
By A. M. Jacobs
Thirty Years in the Dark
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Controlling  Power and
Motion by Radio.
By A. K. Laing
How Radio Tubes Are
Evacuated.

By Dr. Chas. B. Bazzoni
A Radio Sounder and Tu-
terference Eliminator.
By Capt. H. W. Wehbe

Speech Currents in Radio-
phony.

By John B. Bront

Tracing Interference to Its

Lair. By S. R. Winters
An  Automatic Double-
Range Receiver.

By Sylvan Harris

“B"” Eliminator from
Matched Parts.

By George Ames

List of Broadcast Stations

in the United States..
An E asily-Constructed

Crystal Receiver.
By M. I.. Hartman and
John R. Mecagher.

The Duodyne Circuit.

By Ashur Van A. Sommers
A Parlor Music Maker.
By Volney G. Mathison

Piezo-Electric  Loud

Speaker.

By R. F. Shropshire

Something New in Wave
Traps.

By Donald H. Menzel and

Winfield W. Salisbury

A Regenerative Loop Re-
celver.

By G. C. B. Rawe

Constructing a Real DX

Receiver.

By Marvin 8. Olson
The Crysta! Classified and

Analyzed.

By J. F. Carrigan
The Loop Auntenna.
By Leon L. Adelman

A

A

Correspoundence f r o m
Readers s weim <o byomn g b

Awards of the $50 Wrinkle
Contest ..... 44 .

Radiotics  ..........

Standard Hook-Ups ... ..

What Wave Shall We
Work On?

By Jack Milligram
RADIO NEWS LAB-
ORATORIES I

I Want to Know.

Bv Joseph Bernsley
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radio art, but in allied branches
- f science as well. 7
iV
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_ The Newest
. - Achievements of

Industrialist—Pioneer Radio Builder—Master of Mass Production

- o - —— o

8 2 = i

e — e

Four Entirely New 4- and 5-tube
Radio Sets—Also the Crescendon

Never before has Crosley engineering and
manufacturing genius been so brilliantly dem-
onstrated as in this group of new Crosley sets.

Here, at prices so low as to be literally revolu-
tionary, are three 5-tube sets and one 4-tube set
—entirely new in principle, design, circuit,
and appearance—entirely unique in the results
they give on distant and local stations—en-
tirely unprecedented in the values they now
introduce.

On two of these sets is offered the Crescendon,
anew and exclusive Crosley feature—an extra
~volume control by which average incoming
signals can be built up or modified in a manner
nothing short of amazing. Introduced on the
new 4-29 and 5-38, the Crescendon principle
makes its first appearance in the low price
field, its use having hitherto been restricted to
one set costing several times as much.

Particular emphasis is directed to the new
Crosley RFL receiving sets that utilize an en-
tirely new and patented circuit which provides
true cascade amplification and closely ap-
proaches the theoretical maximum of efficiency
per tube. Non-oscillating at any frequency
and absolutely non-radiating, the RFL Cros-
leys are specifically recommended for use in
congested areas and for satisfaciory perform-
ance in the hands of inexperienced operators.

I'n addition to their truly marvelous selectivity,
sensitivity, and purity of tone, these new Cros-
leys have been given a new order of beauty that
cannot help but win the highest admiration.

We do more than urge you to go to the near-
est Crosley dealer for a demonstration! We
ask you to go prepared for the most startling
revelation in radio ever announced in the en.
tire history of the industry—and predict that
your expectations will be more than satisfied!

Crosley manufactures radio receiving sets which are licensed under Armstrong U. S.
Patent No. 1,113,149, or under patent applications of Radio Frequency Laboratories, Inc.

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO

Owning and Operating WLW Ffirst remote control super-power broadcasting station in America

The Crosley 4-tube—4.29

in which the Crescendon is
egu!\(alent to one or more
additional tubes of tuned

radio frequency
ampliﬁcagon . $29

The Crosley S-tube—5.38

All the volume, selectivity,
sensitivity and purity of
gone' avaxlablle in the best
-tube set—plus

the Crescendon . $38

ard of comparison

The Crosley—RFL-60

A set so marvelous in per-
formance that its appearance
on the market is hound ta .
create a new stand. $60 beauty—it stands unchal- 575

The Crosley—RFL-75
For simplicity and speed in tuning,
Adelity of tone, and decorative

Tenged at twice the price

West of the Rocky Mountains all prices as published are 10% higher

www.americanradiohistorv.com


www.americanradiohistory.com

1244 Radio News for March, 1926
Page Page Page | Page
f.
A Dongan Electric Mig. Co. ....1326 Karas LElectric Co. ......covnn 1337 Radio Specialty Co. ......... 1349
Donohue Lumber Co.,, L. R. ..1376 Kellogg Switchboard & Supply Randolph & Co. .......ccvvvnn 1322
Dubilier  Condenser & Radio (/% 6 a66a0600000000a08000a 1368 Randolph Ra.lio Corp., ’
Acme Apparatus Co. ... 13241325 [ 0033 £ 2 1332 Keystone Products Co., The .. 1376 1334-1336-]342-1346-]365-]36’
Acme FElectric & Mig. Co, Duke Radio Co. ....oovvnntn 1370 Klosner Radio Corp. ........ 1338 Raytheon Mig. Co. ...ovvvnns 1323
THE vovereneeennasnssennons 1371 Kodel Radio Corp.. The...1373-1379
Aerial Electric Co..vvvvvnnnn 1374 {
Aerovox Wireless Corp. ...... 1342 |
Alden Mig. Co. ...ccvvvvvien. 1320 |
All-American Radio Corp...... 1360 E 1 S
All Radio Co. .. vvvvevvenenns 1379 L
Allen-Bradley Co.,
Tuside Back Cover Feonomy Radio Sales Co. ....1375 S-C Merchandising Committce,
Ambassador Sales Co. «.exone 1354 Elcctric Specialty Co. ........ 1346 Lancaster & Allwine .......... 1369 The oo 1245
Ambu Eng. Tnst. ..oooovvnns 1338 Klectrical Eungineers Egnip. Co. 1380 Scott Radio Labs, ............ 1358
Awmerican Electric Co. «..v... 1336 Flectro Thermal Co., The ....1348 Sevvice Battery Co............ 1367
American Hard Rubber Co. 1358 Lvans & Co., Victor J. ......1348 Silver-Marshall, Inc. .......... 1350
American Radio Engineers ....1360 Swith, B. Hawley ........... 1356
Amplion Corp. of America, The 1360 M Snow & Company ............ 1357
Amsco Products, Tnc. ....1361-1379 Somerset Radio Corp. ......... 1347
Apex Electric Mig. Co. ....... 1362 Southern TFoy Co., Inc., The..1363
Arrow Battery Co. .......... 1260 F Mack Laboratories T Standard Radio Co. ......... 1377
Atwater Kent Mifg. Co. ...... 1329 Marko Storage Baner.y. (0 """ e Starrett Mfg. Co. ............ 1359
o N R Sterling Mfg. Co., The ....... 1348
o o X Midwest Radio Corp. ........ 1252 Super Products Mfg. Co. 1374
ahnestock Electric Co. ..., 1362 Miller Rubber Co. of N. Y. ..1362 S i P
Fansteel Products Co., Tnc. ..1335 A[ovison Electrical Supply Co., SRR TS O ae00beas 1319
B Ferbend Electric Co. ....1377-1380 THC.  «ereeeaenrinnnnnes 1326
Fishwick Radio Co. .......... 1368 | Murdock Co.. Wm. J. oovovene 1375
Formica Insulation Co. ...... 1383 Myers Radio Tube Corp...... 1368
Bakelite Corp. ....ccoocncnenn 1384 Freshman Company, Tnc.. Chas. 1357
Baker-Smith Co.. Inc. ........ 1377 [ T
Barawik Company, The 1344:1356 o
1359-1366-1369-1377-1381 ) K
Barkelew Elec. Mfy. Co., The 1338 G N Telephone Maintenance Co. ..13%
Belden Mfg. CO. «oovvvvennn 1345 Teletone Corp. .............. 132
Benjamin Elec. Mig. Co....... 1336 e . Thomas Banery.Corp: ~~~~~~~~ 1330
Bluehird Tube Co. vovvvennes 1357 G-S Radio Rescarch Lab.. . ... 1322 k.at}onal Carbon Co., Inc. ..1317 | Thompson-Levering Co. ...... 137§
. 5 S . T T National Company, Ine. ......1346 Thordarson FElectric Mifg. Co. 1363
Brady, John B, ..ot 1362 Garfield Raido Mfg. Corp...... 1370 L N A D
Brant Battery Co. ......ovnnnn 1383 Gearhart-Schlueter Radio Corp. 1362 '\fl'm"al LELhD Insml.ne """ Kby Tower. Mig. Corp. AR ]2‘3]
Boice, W. B. & 1. E. ........ 1369 Gem Tube Cou vvvevenennnnnn 1354 Niagara Metal Stamping Corp. 1356 | Twentieth Century Radio Cn. ..1358
Braum Co.,, W. C. ... ... 1383 General Electrie Co, oot 133 Norden-Hauck, Inc. ..... 1338-1344
Bremer-Tully Mfg. Co. ........ 1365 General Radio Co. .......... 1247
Bristol Company. The ........ 1333 Gold Medal Radio ........... 1360 [
Brownlie & Co.. Roland ...... 1365 Golden-Leutz, Inc ............ 1371 | U
Buescher Band Tustrument Co. 1371 Goldstein, S, ool 1338 o
Butts, Inc,, C. W. ... 0 1346 Gould Storage Battery Co. ..1369
U. S. Tool Co, Ine. ........ 1363
Obio Electric & Controller Co., Union Radio Corp. .......... 1316
T]‘? ~~~~~~~ 050000a0800aa00 1322 Unity Company .............. 1356
c = ()mmgral')h Mig. Co vvvnnnnn 1336 Utt-Williams Electrical Prod-
Owen, Richard B. ............ 1354 I o 1340
Utility Radio Co. ....vvvvnnn, 1354
C. E. Mig. Fo., Tne .oonnen 1348 Jammarland Aig. Co. .oo.... 1339
Camfeld Radio Mig. Co. ...... 1331 Heath Radio & Elec. Mig. Co. 1342
Carborundum Company. The ..1374 Henninger Corp.. A. ¥. ......1366
Carter Radio Co. ............ 1381 Hommel & Company, Lud- P
Chalfonte-Haddon Hall ........ 1368 WIZ vveriiiiaaiaaen 1365-1380 A%
Chaslyn Co.,, The ............ 1354 .
Chelsea Radio Co. ...eveenen 1380 Pacent Electric Co. .......... 1250 )
Chemical Institute of N. Y., Parker, C. L. ....c..oovvnne 1359 Viking Tool & .Machine Co.,
THE. o vveeeranarennacananes 1351 Phen.ix Radio (.:0"1” ~~~~~~~~~~ 1341 Tne.,, The ....ooovvivennt. 1318
Chicago Electric Devices Co. ..1379 X I’!\O!lon Elef:tnc [ of- 1334
Chicago Stock Gear Works ..1344 Pilot Electric Mfg. Co., 15'4'§11949
Clark & Tilson, Inc. .......... 1358 Potter Mig. Co. evvnrvnnnns ]326
Consrad C°"_I“°'v The ..1364-1372 Tndiana Mfg. & Electric Co. 1367 Powerola Radio Corp. ........ 1360
Coyne Electrical School ...... 1362 International Correspondence Precision Coil Co., Inc. ...... 1377 w
grain B"'g' Radsio & .\[(ig. Co. ::7; SChOOIS  «ovvvvvnvennenonnes 1356 Press Company, The ........ 1362
rescent Radio Supply Co. ....135 Ir Guild, Inc, The ...... 1383 )
Crosley Radio Corp.. The ....1243 e OiLhe Co. Tuc, The ..1339 | Werer Radio Mig. Co. ... 1380
Cross Gear & Engine Co. ....1344 Western Radio Mifg. Co. ...... 1379
Culver-Stearns Mg, Co. L1361 Westinghouse Elec. & Mfg. Co. 1343
Cunningham, Tnc.. E. T. 5 Weston Elec. Instrument Corp. 1366
Tuside Trout Cover Willard Storage Battery Co. ..1321
Cutler-Hammer Mfg. Co.. = Wirt Company ............... 1334
Back Cover Jewell Electrical Instrument Co. 1340 World Battery Co. ......1342-1376
Radiall Co. ..ovvvveneininenn 1376
Radio Appliance Lab. ........ 1370
D K Radio Association of America ..1328 XYZ
Radio Corp. of America ...... 1315 -
. Radiogem Corp., The ....1355-1358
Daven Radio Corp. .......... 1373 K Electric Co. vovvvvnrrennnn 1380 Radio Institute of America....1322 X L Radio Laboratories ..1336-1361
DeWitt FaFrance Co. oo 1370 K & II Electric Co. .......... 1374 | Radio Parts Co. ............ 1334

_WWWw.americanradiohistorv.com =

| Y. M. C. A, Radio Institute ..1366


www.americanradiohistory.com

Radio News for March, 1926

No choicer group of radio
products has ever been em-
bodied in a single radio re-
ceiver. Not only are these
manufacturers nationally
known and accepted as the
leaders in radio design and
construction, but they have
developed for the Silver-
Cockaday receiver several
new features which will create
a new standard in reception

throughout the radio world.
Contributing Manufacturers:

Belden Mfg. Co.
S-C Wiring Harness

Central Radio Laboratories

Centralab Resistance

Polymet Mfg. Corporation

Fixed Condensers, Leak
and Leak Clips

Silver-Marshall, Inc.

Variabie Condensers, Coil Soc-
kets, Coils, Tube Sockets, Ver-
wnier Dial, Mounting Brackets

Thordarson ElectricMfg.Co.

§-C Power Transformers

Walnart Electric & Mfg. Co.
{Continental Fibre Co.}

Drilled and Processed Front Panel
and Drilled Sub-Panel

Yaxley Mfg. Co.
Rheostat, lacks, Switch

1245

ur Tube Receiver

Here is a new radio receiver sensation in which are combined the genius
of McMurdo Silver and Laurence M. Cockaday —than whom there are
no others more prominent nor more favorably known in radio recejver
design today. Here is a receiver for the home builder that will represent
for several seasons to come 2 far greater dollar for dollar value than any
otherdesignavailable. Send fortheiook. Read howtoobtain the following

Startling New Features

SINGLE CONTROL—But one tuning or station selector control.
SELECTIVITY— In a residential district of New York City, within a few hundred
yards of powerful stations, thirty-five stations were heard between 9 and 10 p.-m.
on the loud-speaker. KFI, in Los Angeles, was heard with ample volume to fill
two rooms. Tests in Chicago brought in either coast with ample speaker volume,
and indicated that a consistent range of 1,000 to 2,500 miles might be expected.
QUALITY—Two new-type Thordarson power amplifying transformers possess-
ing a substantially flat frequency characteristic over the range of 40 to 6,000 cycles,
give a quality of reproduction so perfect that com-
parison by the best trained human ear with other
types of amplifiers will not reveal any superior type.
VOLUME—Inall cases'the volume will exceed that
obtainable from other four-tube receivers, and in
ractically all cases equal or exceed that obtainable
rom standard five and six-tube receivers.

UNLIMITED WAVE LENGTH RANGE—Through the use
of interchangeable coils, the wave-length range is practically

Fo

) f’"'l' -
ALy
The Key to the

unlimited. Sil
WIRING AND ASSEMBLY—AI! wiring is carried in a spe- nver-C

cial harness. Since each wire is exactly the right length,and R qckaday
has a special colot, it is impossible to go wrong in wiring. ; eceiver
Nosolderingis needed unless preferred by the builder. Only ¢ '.‘,' """ HE R

a screwdriver and a pair of pliers necessary to assemble this . 4.‘#!,5‘ "ﬁ:l P

set in less than two hours.
Over-all design, rugged and solid. Adapted to practicallyany
standard cabinet,any standard tube,any battery ot eliminator

PRICE -

source of supply, outdoor antenna ot loop. While the parts 5 -
ate the best that the leading laboratories of the country CENTS o
afford, the set can be builtat an extremely low cost. Full de- -
scription of the teceiver will be published in the March - -
issue of Popular Radio. - The S-C
Get the hand book at yout nearest Radio Dealer or clip the - P
coupon and send with 25 cents TO-DAY. Address = ol Me TG handisin g
3 _y - Committee:=~=_9
The S-C Merchandising 0 110S. Wabash cAvenue - Chicago
Committee - Gentlemen : Please find enclosed 25c¢, for which

1108.WabashAve. _, «* send me hand book of the new Silver-Cockaday Receiver.
Chicago o >
- -
gl NAME = =S S

ADDRESS — S

www.americanradiohistorv-com
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RADIO NEWS READERS BUREAU

i

Time and Postage Saver

N every issue of RADIO NEWS
I you undoubtedly see numerous
articles advertised about which you
would like to have further information.

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the

To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite |
a task.

correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly

every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

TEAR ALONG THIS LINE it e seeresstaesesansenesen 5

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

READERS’ SERVICE BUREAU, RN-3-28
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the ... issue of RADIO NEWS.
== DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS 1¢ Catalogue
NAME ADDRESS List here specific article on of compicte

line is want-

(Street — City — State) which you wish literature. i

this column

..................................................................................................................................

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue.

ADDRESS
NAME (Street — City — State)

Your address .ooeeeveoeeeeereeeeeeenees

(] gouare dealer Cipo e State. ..o (OiTS A State. ..o

www.americanradiohistorv.com
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Jhe circuit that has won the

Nationwide Approval
of Set~Builders

Tlje RADIO I BROADCAST

(/NI VERSAL

FOUR TUBE RECFEIVER

Get lhis Baoklet

Ask your local dealer for free
booklet containing diagrams, tem-
plates, and complete instructions for
the building of the “UNIVERSAL".
If he is unable to supply the neces-
sary information and instruments
write to Dept. “UNIVERSAL,” Gen-
eral Radio Company, Cambridge 39,
Mass.

The “UNIVERSAL” was designed by Arthur H.
Lynch, editor of Radio Broadcast. It has been chosen
as the one outstanding circuit which would meet the
most rigid requirements of amateur set-builders from
a standpoint of performance, simplicity and economy
of construction and operation.

This circuit has been tested under a wide varlety
of receiving conditions and compared by competitive
tryouts with other receivers of creditable ‘
performance and has proven well worthy of -

its name “UNIVERSAL?”.

To the set-builder who expects real results
from his set and wants advance assurance
that he will get them we recommend the

“UNIVERSAL?” as the circuit to build.

GENERAL RADIO Co

_ | Cambridge, Mass.
= i U. S. A.

GENERAL RADIO

INSTRUMENTS

“Behind the Panels of Better Built Sets”
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(e mmeeeed  PILOT AGAIN

: PILOT’S
S ‘ NEW CAPACIGRAD

Atrue, straigh_tlinet‘reqpencyconder{ser. :
solid brass plates. Built-like a watch, it .
. _isthe pinnacleof precision, Specialbush-

“ings give that “velvet feel”’——free from °
chatter. CAPACIGRADS cost no more '
an ordinary condensers because pro:

duced b

3 ASKf'or. s
and GET

PILOT

PARTS

olume production
cuts the cost.

/

*NEUTROGRAD”

Midget Compensating Condenser

i
\ | Laboxatory control
3 msuxes
: “Takes up’ variations in coils, etc. o S accura Cy.
i Especially important where uni-contepl™
L is employed, resulting in balanced stab-
- "_‘_:H._ ilized circuit. One-bhole mounting.
— ._;(_ - tores, Or |
- — -E’_' write us /

- ——\WWW.americanradiohistorv.com
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s
: THE P/IONEERS — BUILDERS OF Y4
RADIO PARTS FOR I8 YEARS. J
D80
: -‘\»-"—’ '\-1/
[(ILOGRAD
4“
~Special connecting lugs abolish: solder
ing, and the sturdy frame helps support
sub-panel, which is easily attached with
screws through three holes provided for
that purpose.
A New and Improved Vernier Dial Iratio
10 to 1) which makes fine tuning not ?
only possible but simple! Marked in
Degrees and Kilocycles, both. A fine PILOT RHEOSTAT
“job” in genuine Bakelite, made by the ;
 World’s Greatest Parts Manufacturer. )
L “FITALL” » :
TNeu J | The Solid Bakelite Knab is adjustable
M“UE'IVERSAL SOCKET for any panel thickness! = Skder built
75 ; as unit assembly. Constructed with
. E:Zilgx ?;lmwxﬂkolg‘;tz:eﬁ;s:g \ ~ characteristic Pilot precision in all
; Storage and Dry Celi’typ quii) T k =S standard resistances.  [Also made in
et With thite maoUbint ook cteand, yse Potentiometerf]‘ Will brighten-up the
“~ whatever tubes you please. Genuin®™ o) face of any set!
w—ee—_ Bakelite. — P
& Ml =

- CO.INC. 3% oktzaNNy:
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The Pacent
TRUE

Straight Line

Frequency
Condenser

I
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|II
|

!
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Radio News for March, 1926

||
III.||"||I'||
||| i ||I||

|||||'|| |I
'|| II

Jrf' T
.|||'||'|'|'|'|" i
| l l Il
il I||||II|I|III III|'I||| ll III|II "I 'l " |

| |.o »

“__the nicest workmg stralght-
line affair I have encountered’

Engineering
Reasons:

1—True Straight - Line
Frequency

2—Negligible losses

3—Perfect insulation.
Isolantite properly
placed

4—All metal parts except
shaft are brass

5—Plate of special brass,
rigidly soldered

6—Rigid channel
construction

frame

7—Permanent plate align-
ment
8—FExtra tie bars
9__Oversize, dust proof,
uni-bearing
10— Positive effective, en-
closed stop
11—Provision for both one
and three hole mount-

ing

12—Design provides for
uni-control, tandem
mounting

13— Distinctive, compact,
and sturdy

The above testimonial is taken word for word from an un-
solicited letter we have received from a prominent and well known
Radio Pioneer.

Yet this is but one of the many striking testimonials we have
received from all sources.

Part by part—from start to finish—this PACENT Condenser
is built for TRUE stralght line frequency. Not a makeshift or a
left over part is used in the entire construction. Everything is
new.

Y ou will wax enthusiastic over this distinct engineering achieve-
ment. It will give you not only wider dial separation of stations,
but more stations, easier tuning and NO mechanical trouble.
That is what you want, that is what you can expect.

Get a set from your dealer today, or if he cannot supply you
write us direct and we will send you a set at once from our stock
on hand. Accept no substitute.

Cat. No. 251-B, 17 Plates, Min. 12 mmf. Max. 350 mmf. Ratio 3 to 1.
PRICE $3.50

Cat. No. 251-C, 23 Plates, Min. 14 mmf. Max. 500 mmf. Ratio 3 to 1.
PRICE $4.50

PRICES ON OTHER CAPACITIES ON REQUEST

Pacent Electric Company, Inc.

91 SEVENTH AVENUE, NEW YORK CITY

Washington San Francisco Philadelphia Jacksonville
Minneapolis Chicago St. Louis Pittsburgh
Boston Birmingham Buffalo Detroit

Canadian Licensees: White Radio Limited, Hamilton, Ont.
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fBe a Radio Expert
Get into the great new Big-Pay
Industry—Radio. If you're earn-
Ing a penny less than $50 a week,
clip coupon now. Send for AMAZ-
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest and
\ most fascinating work in the world. Positions
everywhere. Thoroughly-trained men are
in big demand. Need for Radio Experts
In every community. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. I. trained men &
are taking good places in the Radio field. Free book ( /
tells all about their success. Send for it now ! Q;i, '

LEARN QUICKLY AND EASILY
AT HOME

\ Master Radio Engineers will show you how to qualify
quickly and easily at home, for Radio’s fine jobs. We
guarantee to train you successfully. Lack of experi-
ence no drawback—common schooling all you need.
Our tested, clear methods make it easy for you.

Operates WMAQ
“Accepted a position with

| Chicago Daily News—Station

WMAQ. My income practi-

cally doubled, thanks to your
fine course.”

! Kerrn Krimearr, Chicago.

All instruments shown here . .
andiianyofliers gl toShT: Spare time earnings are easy

dents for practice work while | in Radio. Increase vour in-
’ef“mi“&. Rﬁcei"ii‘.lf‘“‘f’ come almost from the start
rom simplest kin O] . '
thousand mile receiver, through practical pr\\_Iedge
an UNEQUALLED | we give you. This is the
OFFER. Manyother | famous practical training

ig features for 5
bllisniteed tr;me only. that pays its own way.

—— Send coupon now for free proof.
; ] % o\ Instruments Given Famous Training That
l thls with Course “Pays for Itself”

g 0 m..’{b. E
w Gets Big Job I Most amaz-
Just been made Sales Man- ing book on
ager of this Radio concern— S
a big raise in pay. Regret I Radio ever
did not take course sooner.” written —
R. E. Jones, Bay City. J full, inter-
esting facts
about this
great field S8R
and how we o

7[{ ; prepare you A

) }// and help you start. You

Radlo can do what others have
done. GET THIS BOOK.

© all of

!
§ Needs Send Coupon \ | theseg NATIONAL RADIO INSTITUTE
» Send coupon today for Dept. CW1,
= Tl'alned I special limited offer, includ- { Washington, D. C.
<"; Lyl st Tinrenis—you'll g8} b Witho t obligating me in a send me your free book
b . d k u tgating me in any way, se oy &
Men full particulars by return mail. ) ”Rliclh Rewagds iﬁ Radio.” z)‘,nd :!1 informat)i'on about your
National Radio | practical, home-study Radio course.
“\\ Institute : :
f Dept. CW1, Washington, D. C i D) gy 00 08 Ssroas SR T TNk ST BRords & 305 2 S0l 5.5 B o
. : Address oouiriiiii i i i et e i it iireeeee
ORIGINATORS OF RADIO HOME~STUDY TRAINING b Towmasciirenmstes ennnn e State. e eveenaa
1
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or Volume, SelectivityClearness and 2 \
Distance it's unsurpassed=tind it betrer
than $200 Sets™“All you claim-and more”

e

//ong

T rtng) Notice! ™~

Enormous demsand for the celebrated Miraco
Ultra 6 (resulting from its many enthusaiastic
gsers 80 highly recommending it to their

friends)

Reports from Ultra-5 users e
are only a few

new features, latest refinements and up-to-
the- minute improvements
expect to find only on the newest sets sejling at
much higher prices.
6 for 1926 is even  better set—a more besut-
iful set—n more selective and more powerful
set—incredibla as this may sound! = for less
money than ever befare.

COAST TO COAST RECEPTION VERIFIED BY USERS

here leque_ little for us to add. These

MIDWEST RADIO
CORPQRATION
CingiNAT

enubled us to add bhosts of costly
such as you might

So the Improved Ultrs

L SE A L
CUTS THROUGH CHICAGO |
LOCALS

on in full
Chrough. last Saturday and pull in
WSAL KDKA, WSMB, WREO WEBZ
WIID, Wik, WOC, WSNI, WLW
WHKAF, WEEJ, KSD, and’ several |
others. Your Ultea b is all that you
lalm it to be and more than that:
L.J.K. . . . Chicago, Il

GOES THROUGH NEW YOFX
LQCALS

Received Ultra-5 twvo weeks ngo and
in addition to all local stations, have
picked up 41 outside stations on loud-
speaker. Louis H. . . NewYork City

NORTH DAKOTA HEARS COAST
TO COAST

Received my Miraco Ultra.5 sbout
two weeks ago in fine shape 1like it
ne. Have received programs from

aboit 40 stations all over the U. 5.,
including Los Amﬁfles, Calif., Dal-
Jas, Texas, and Schenectady. N. Y.
Aldo stations in Canada, For a Radio
Set it's a knockout. Would recoms
mend it to anyone wanting a good
receiving set. For volume, Belectiv-
fty, claarness and long distance it
eunuot be surpassed. A.O.A. .
Briosmade, D.

KANSAS GETS 'EM--CUBA

Ta CALIFORNIA
Am well plsased with my new Ultra-
6. Have received over fifty stations
botween PWX, Havana, Cuba an
KFT and KHY “Los Angeles, Calit.
Cbas H.R.K. . . . Hope, Kas.
IOWA GETS NEW_YORK

THROUGH LOCAL STATION
On your wonderful Ultra-5 I have
heard stations in New York as well
a3 two in San Francisco, Calif., and
can also get New York City while
aur own local station (WIAS) is go-
ing full blast. I have sold two al-
ready and have some more sales ip
view. Edw.F.D. Burlington,Iowa.

the many in cur Siles and which we receive daily.
dditional proof, testi

OUTPERFORMS $200 SETS
1 have tried out the Miraco Ultra.5
and find it better than $200 sets; it
can t be beat for tbe money. Jos.
F.C. . . . Rayland, Ohio.
ILLINOIS HEARS COAST TO
COAST

The Ultra-5 works marvelously
bringing i1n stations from coast to
coust. Dean L. 8. . . Roodhouse Iil.
“IGREENHORN'' GETS 86
STATIONS IN TWO WEEKS
We received the Ultra-b and are
well pleased with it. Had it about
two weeks and have gotten 86 sta-
tions.That's pretty good foragreen-

horn. 1t sure is easy tuning. Elmor
M. .. . No. English, Iowa.

MINISTER PRAISES TONE

I bave had your Ultra-5 set now for three weeks and
Listen in every night. 1 admit that 1 never heard a set
with such a wonderfuily nice and full tona 23 this, Iam
convinced that it will not be long before quite & few in
this country will also have their Ultra-0's. Rev. Fel. R |

erlbam, Minn.

ALABAMA HEARS EVERYWHERE
CLEARLY

My Ultra-5 is working fin:

g8 clear as 1 want them.

over the (1. S., Canada, Cuba. and ships
far cutat sea. Mark M.T., Collinsville, Ala.

. Send
of users instead of

MISSOURI HEARS 'EM
DISTINCTLY COAST TO COAS.

the plainest and most distinct. For
distance we have heard WJZ, New
York, and KNX, Hollywood, Calif. I g
Ed.P...... . Bulckow, Missouri
TENNESSEE GETS DISTANT .
STATIONS BETTER THAN <
HIGHIPRICED SETS
1 think my Miraco Ultra-5 is a won-
der. 1t is better than some of the
higher priced sets I have secn. 1t
also has a wonderful volume on long
distance stations. William T .. .. s
Blanche, Tenn.
GETS 'EM ALL.OVER THE U. S.
On our Ultra-5 we bhave logged 40
statipns from Detroit. Mich.to Cali-
fornin, and down the coastto Flor-
ida, Louisiana, Tennessee, Georgia,
Minnesota and, back around te Cin-
cinnati, to Chicago, and home.
W.L.R... ns, Kana

EQUALS A $200 SET IN
PERFORMANCE
1 received my Ultra-6 and it works
fine. Just as good na a 3200 set
heard. H.E. O. . . Wrightsville,Pa,
HEARS DISTANT STATIONS , |
CLEARLY

N

Our Ultra-6 is & beautiful set; for
performance it can’t be surpassed.
Do first tost trial received a dis-
tance of.over fifteen hundred miles
during a rain storm,_yet it came in
clear and atrong. E.T.S.
Nasbville, Tenn.

COAST TO COAST—WITH
ECONOMY

Have used vour Ultra-5 Miraco for
140 hours and it hasn’t weakened
the ‘‘B’’ Battery a half of a single
volt. I’l1 say {t’s the mosteconomical
five.tube outfit and the easiest tuned
in far or mear, The Ultra.5 is the
maost faithful of al] radios that I've
heard. By i:“n a little move of the
three dials have tuned in 23 high as
36 stations in one string. Stations
from Los Apgeles, Calif.,to Floride
snd South Masetlan, Mekico. Had
Calgary, Canada, asif it was i bt
in our own house,only & little louder.

in
good. A. G . ... Ryder, North Dak,
UNEQUALLED FOR
CLEARNESS

We are satisfied with our five-tube
Miraco and so far have not
heard another set that equal.

led it for loudness and
clearness. Jobn L.«
Paulina, lowa.

QUALITY

e. Al]stationsare
1 get atations all
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GlheCPowerful New

One of the Oldest [Ya’
Radio Builders Righest Authorities’

[ ULTRA SELECTIVE FIVE TUBE SET IN MAHOGANY CABINET}

YVou can either save or make a lot of money by sending coupon today for our Amaz-
ing Special Offer. Itwillastonishyou. We alsoallow 10 Days FreeTrial—satisfac-
tion, unconditionally guarantced. The wonderful selectivity, long distauce range, clarity
of tone, power and loud speaker volume of this famous set—plus its beauty of appear-
ance and splendid coustruction—will sell it to vour friends. Big profitseasy for you—
accepting theirorders. No salesmanship required—no agreement to sign. Evenatitsre-
tail price this latest improved big benutiful 1926 model Miraco Ultra-5 is an astonishing bargain in the
opinion of radio authorities. Remember, t0o, that each Miraco comes conmpletely built, thoroughly tested
and fudly guaranteed by the great Midwest Radio Corporation—one of America's oldest, reliable and
most successful makers of quality sets. Send coupon now.

Tested and Approved

Radio’s

Guaranteed by

Compare its con-
construction with
highest priced sets
Note the neat, sturdy,
hi{;h—class construction.
All wiring conceale
under genuine Formica
base panel (A). Wir 4
ing is flexible to pre-
vent broken or noisy
conncctions. Genuine
Formica panel (B)— 4
handsomely gold-
etched on front.
Oscillations are
easily controlled on all
wave-lengths and *‘B’’ battery con-
sumption 13 minimized while selectivity, distance range,
clarity and volume are amazingly inereased by the patented
“Counter-Balancer”’ (C) and **Duoformer’” ultra low loss inductance coils
(D, E and F). Adjustment for different length aerials (G). Shielded transformers, of s
celebrated make, amplify without distortion (H and I). Lowest dielectric loss type .sockets—nvete;d into .
base panel. Low loss plate condensers—and other latest features of costliest sets. Literature deseribes fully—send for itf

o . S 7
OtherMiracoLong Dzstancgsit‘ets S5 5w

Remember you are dealing with a big,
responsible corporation—one of the oldest
and most successful in the industry, a
. concern which has grown to immense size
through the recommendations of satis-
fied customers —when you buy a Miraco.
Absolutely no risk on your part. All Miraco sets work
on storage or dry batteries, are easil connected,
operated, and logged. Approved by Radio’s Highest
‘Authorities, Unmatched values! Let testimony of
users convince you. Send coupon for complete
literature and AMAZING SPECIAL OFFER!

_All theProof you want is waiting for You!

Reports from hosts of users in every state prove Miraco pets—at rock-bottom factorAy prices—

Below~—rear view of
celebrated Ultra-5

Special Offer!

MIRACO
RADIO

tperf ti to three times as much. Send for Iatest literature, SPECIAL ¥
ouo%?l?%?:;%lggi; :% 5 ditional testimony leaving no doubt that GETS EM
“‘Miraco Radio Gets ’em Coast to Coast.” COAST %

 COAST
M1 WEST RAD CORPORATION N
MID Pioneer Builders of Sets C_mdnnaﬁ; 01:;:

rticulars regarding y“es.

1ohth Street OFFER and prstieplera £eEes i
sou Bt BN S ettt O s 5

end 1¥ o i propo: })

g, mon¥if haer (Y Deske”

NAME. ...

B 1. wDBESS..
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(S THERE MONEY IN

By HUGO G

1 HO makes the money in radio today?” is the question
that is asked most frequently., When, in 1922, the real
radio boom was launched, everybody, as it seemed, with
a few dollars to spare, jumped into the radio business.

Most of those who did have probably regretted. this step, on account

'of lthc:ir inexperience in either radio matters, business matters, or

hoth.

Speaking generally, it may be said that whatever real money is
made today in radio is made by a number of set manufacturers and
manufacturers of certain parts. There are, of course, others con-
nected with the radio industry who are prospering as well, but the
types mentioned seem to comprise the bulk of the successful ones.

Not every set manufacturer is prosperous. Quite the contrary.
Many are not; and those who are not, may trace their failure to
first, lack of capital, and second, lack of knowledge of the business
itself, or both.

The industry has now settled down to such a degree that we need
not expect any revolutionary radio inventions for some time to come.
Just the same, the future radio historian will be impressed with the
fact that every year has brought about what may be termed “silent
revolutions”; not at all conspicuous immediately, but working on
gradually, nevertheless. To appreciate this, all you have to do is
to compare a 1926 radio set with one as late as 1924. You will be
strunck immediately with the number of vital changes, if you observe
it closely enough.

For instance, in 1924 the straight-line frequency condenser was
never heard of. We were still using the straight-line wave-length
condenser. Of the vernier dial, now so popular, people had only
the vaguest notion. Now look at the present-day sets and notice
the silent revolution that has taken place. Nearly all of the new sets
have straight-line frequency condensers and many are equipped with
vernier dials. To be sure, these improvements are not vital; th'e)'
do not affect the entire operation of the set. A set without a vernier
dial and without a straight-line frequency condenser, may vet be an
excellent set; and there are hundreds of thousands of these being
operated every day right now by their owners.

But there must be good and sufficient reasons for using straight-
line frequency condensers and vernier dials, otherwise the manu-
facturers would not adopt them. This brings us to the question, Is
there money in radio inventions?

After scanning the field and making investigations, T find that the
answer must be in the affirmative. There is, indeed, a tremendous
amount of money to be made in radio inventions, or shall we call
it “radio improvements”? For instance, I find that within the last
eight months considerably over two million straight-line frequency
condensers were manufactured by a number of radio concerns.- This
does not represent all of the manufacturers; and the total output
must be considerably higher. In fact, there is very little demand for
the old type condenser right now, and certain of such types could not
be given away.

If it had been possible for some one to patent the straight-line
frequency condenser, he would have made a fortune out of this idea
alone. Unfortunately, or perhaps fortunately for the radio industry,
the principle of the straight-line frequency condenser was not so new
that a patent could be granted; so the entire industry shares in the
benefits. As soon as one manufacturer started to make this-type
of condenser, and realized its value, all of them followed suit, and
practically all of them have reaped a harvest on this comparatively
simple idea.

Exactly the same thing may be said of the vernier dial. Hereis a

RADIO INVENTIONS?

ERNSBACK

close parailel to the condenser just mentioned, and while the first
vernier dial, manufactured by a Chicago concern, was patented, the
patent, for obvious reasons, could cover only certain mechanical
elements. It was not possible to obtain a basic patent on the idea.
So the minute 1t was seen that here was a valuable thing, dozens
of other radio manufacturers started to make vernier dials. Prac-
tically all of them have been successful in marketing their products.
There is one manufacturer in the Fast who has already manufac-
tured close to half a million of these dials. He, as well as a number
of others, is also reaping a harvest from this simple invention.

The vernier dial and the straight-line frequency condenser are two
excellent examples to show prospective inventors or designers that,
given a meritorious radio idea, and provided it is worked out satis-
facto'nly, a good-sized fortune can be made from such an idea.
The important thing to remember is that the device in question must
do something that existing devices do not do, or must improve
present devices.

If I may make a broad statement, I would put down as an axiom
that anything making for better radio reception will be welcomed
by the radio industry and, providing it can be manufactured cheaply
and cconomically, will bring its originator a good-sized fortune, also
granting that he has business ability.

Further, the designer and inventor should .always be sure to know
the tendency of the times. Most radio parts marafacturers have
found out to their sorrow that it is a most expensive thing not to
keep up with the times. Four years ago, for instance. the demand
for crystal detector receiving sets was tremendous. There was more
demand than it was possible for the manufacturers to meet. Over-
night, with the appearance of the first popular vacuum tube set, the
demand for crystal sets fell off, and is today at its lowest ebb. It is
doubted whether the crystal set can come back. Within a few
months the demand decreased sharply, due to the appearance of
the tube sets. Several large manufacturers lost fortunes because
they did not follow the tendency of popular demand, but committed
themselves for huge amounts of parts going into crystal sets. They
still have these parts on hand, if they did not sell them for scrap.

The inventor who is dreaming of fortunes in an improved crystal
receiver is, therefore, on the wrong track. He may make the most
wonderful crystal receiver imaginable, and he may get the best patent
in the world on such a receiver. The chances are, however. that he
will not reap a fortune on it, simply because the present tendency is
against crystal receivers; and while, of course, there are still some
being manufactured, in goodly quantities. the demand is on the
decline. The same may be said of a host of other clever inventions
on which it would not even pay to take out a patent.

Ay desk is a clearing house for many hundreds of new ideas, and
there is not a day that some new idea does not crop up. The most
popular one, during the past few months, has been that of improve-
ments cn switchpoints, particularly those that do not require solder-
ing. The misguided inventors and would-be inventors, however, fail
in every instance to notice that no one is using switchpoints today.
How many radio sets are now using switches in which switchpoints
are required? It is true that in 1921 and 1922 there were actually
carloads of switchpoints sold. But even most of the radio stores to-
day do not carry switchpoints any more, for the simple reason that
there is no demand for them.

There is money in radio inventions, if you can hit upon something
for which there is a crying demand, and something that will make
for better radio reception.

Mr, Hugo Gefnsback speaks every lVionday night at 9 P. M from Station WRNY on various radio and scientific subjects.
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Radio Experts

By G. C. B. ROWE

Radio News for March, 1926

Discuss Future Problems

Every person, who is at all interested in the radio industry and broadcasting of today, is most
certainly deeply interested in the problems of the future. The opinions expressed in this article
by men who are recognized as leaders in radio should be read by every radio enthusiast. .

MR. DAVID SARNOFF

LTHOUGH radio, in all its many

branches, has made phenomenal

progress in the last five years, yet

the future of this most popular
phase of science confronts some problems
that must be overcome if further steps for-
ward are to be made. It makes little differ-
ence with which type of receiver a broad-
cast program is heard; there are always
some flaws that can be perceived in the
reception,

It is in these flaws that the radio experts
are chiefly interested. It is admitted that
there are some difficulties that are beyond
human control, such as the continual changes
in atmospheric conditions; but there are
many other problems that have arisen in
comnection with man-made apparatus. It is
admitted that the present methods of putting
programs on the air have rcached a very
high degrce of perfection; but even in this
phase of radio, according to some of the
expert opinion below, there is a great deal
of room for improvement.

The average radio fan is more concerned
with the problems that must be faced in
connection with apparatus for receiving pro-
grams. In every section of the country to-
day, engineers are trying to find some way
to make reproduction reach the acme of
perfection. Radio and audio frequency

DR. LEE DE FOREST

translormers are getting their share of the
attention; for in these instruments origi-
nates a great amount of the distortion that
is heard in the loud speaker. Then, too,
the loud speakers themselves, although they
have been vastly improved in the last vear,
still have a long period of development to
go through before the engineer can lean
back in his chair and say, “There’s no bet-
ter possible.”

Being naturally deeply interested in these
vital problems that affect the whole radio
public, Ranio News has interviewed men
who are recognized as leaders in the world
of radio.

GREATER BROADCAST POSSIBILITIES

Mr. David Sarnoff, the vice-president of
one of the largest radio corporations in the
world, the Radio Corporation of America,
said :

“No matter what new developments in the
manufacturing or selling end of radio may
demand our attention from year to Yyear,
there still remains the perennial problem of
improving broadcasting, and making it avail-
able to an ever-increasing number of people.

“Great advances have been made during
the past year, and we may confidently expect
even greater developments in 1926.  Already
there are ‘on the air' two super-power broad-
cast stations rcaching out to possibly hun-
dreds of thousands of additional homes. The
world's greatest artists are being made
available to the broadcast listener. New de-
velopments have raised the standard of loud
speaker performance to unbclievable levels.
Receiving scts are being manufactured which
are more cfficient and more cconomical. And
still we regard these tremendous forward
steps as mere indications of future growth.”

PERFECTING THE WAVE THEORY

It is natural that the interview with Dr.
E. F. W. Alexanderson. of the General
Electric Company, should have a more scien-
tific trend, as most of his work has been
investigation of the behavior of radio waves.

“The most important problem in radio at
the present time is the study of wave propa-
gation,” said Dr. Alexanderson. “\We 1must
acquire an understanding of the physical
phenomena that take place in space between
the sending and the receiving station if we
wish to learn to make use of radio waves
to full advantage. The solution of the
present crowding of the ether must comc
from scientific research. which will open
up new channels of communication. We have
effectively explored only the waves up to
1,000,000 cycles, and we are beginning to
learn more ahout waves up to 10,000,000
cycles. Perhaps we will soon use waves
up to 100,000,000 cycles.

“Much has been learned recently regard-
ing the behavior of these short waves and
a new set of ideas has been introduced, such
as refraction and polarization. This is only
the beginning of a new science. The radio
wave is the only known means for explor-
ing the upper layers of the atmosphere, and
important discoverics may be expected. This
new science can progress only by accumula-
tion of a mass of evidence; and it is the
radio fraternity that must be counted on
to furnish the evidence.

IMPORTANCE OF AMATEUR OBSER-
VATION

“The radio magazines are at present the
forum where new observations are brought
into light and discussed. The contributing
parties are government officials, amateurs,
universities and the corporations directly
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MAJ. GEN. C. McK. SALTZMAN
engaged in radio. The General Electric
Company has an experimental radio plant in
which seven transmitters with different an-
tenna systems are operated simultaneously.
Observations on these transmission tests are
being made all over the world.

“This, I believe, points the way to the
solving of the new problems of radio. The
large corporations must be counted on to
furnish the expensive part of the experi-
mental eqnipment, the transmitting plants;
but the observers will be largely volunteers,
amateurs, professionals and universities. The
observations will be promptly published and
freely discussed, so that the evidence can be
statistically arranged and made available as
a basis for new theories.”

FOR THE BROADCAST LISTENERS

Dr. L. W. Austin, president of the Inter-
national Union of Scientiic Radio Teleg-
raphy, and physicist of the Bureau of
Standards, says:

“The broad problem in broadcasting is,
of course, to bring to the listener the best
quality of program, together with the best
quality of reproduction. The interests of
the DX listener may perhaps be left out on
account from a purely broadcasting stand-
point; as, apart from the wonder of listen-
g to stations two thousand or more miles
away, which soon becomes commonplace, his

DR. L. W. AUSTIN
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real interests lie in experimenting with his
circuits, and he comes, in reality, into the
amateur class.

“Coming now to the class who are really
interested in the programs, we must divide
them into those who are near a good local

DR. J. H. DELLINGER

broadcast station, which can be heard with-
out much disturbance from static or the
noises which are unavoidable even in the
best receiving sets, and the more distant

listeners, who can, under favorable circum-
stances, hear talk and dance music without
much disturbance. For these distant listen-
ers, the highest aesthetic enjoyment of fine
music is generally made impossible by static
and other noises over which we at present
have little or no control.

IMPROVEMENT OF REPRODUCTION

“I believe, however, that more than half
of the broadcast listeners of the country
belong in the first of these classes; and it
seems to me that the greatest effort must
be made for the improvement of musical
programs, especially in the smaller cities,
and in the reproduction. That reproduction
is very far from perfect must be evident
to anyone who listens to a high-grade piano
recital, even with the best apparatus of the
present day. Some of this imperfection cer-
tainly lies in the transmitting system; but
the more important faults are undoubtedly
to be traced to the audio-frequency circuits
of the receivers and to the loud specakers.
In many cases, the most expensive apparatus
seems to be no better than the more moder-
ately priced. This improvement of quality
seems to me, therefore, the most important
problem of broadcasting.”

FEWER AND BETTER BROADCASTS

Dr. Lee DeForest, well known to the
readers of Raplo NEws, thinks that the in-
dustry, as a whole, would be benefited by
a reduction in the number of stations broad-
casting programs and, also, a decided change
in program policy.
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“In my opinion, the big problem confront-
ing radio,” said Dr. DeForest, “is how to
give fewer and better quality programs, dis-
tributed with ample power over the United
States. I agree with the opinion expressed
at the recent radio convention that there

DR. E. F. W. ALEXANDERSON

are now too many small broadcast stations.
Most of these send out a very ordinary form
of entertainment. In my opinion, a hundred

(Continued on page 1358)

What Happens in Vacuum Tubes

By DR. ANNEMARIE KATSCH*

Dr. Katsch in this article describes and illustrates in a clear manner the behavior of the small-
est things on earth, the electrons, in their wanderings in a radio vacuum tube.

EW types of receiving tubes are

constantly appearing. Physicists and

engineers are continually trying to

improve radio reception and ampli-
fication through researches and novel con-
structions. The roads to such improvements
are difficult. Could a completely developed
theory of the vacuum tube action be achieved,
which would be in sufficient harmony with
practice, yet systematic deduction from both
the theoretical developments and practical
results would be necessary to yield the best
possible tube. There certainly exists a funda-
mentally correct, although complicated the-
ory, developed by Langmuir, Richardson,
von Laue and other scientists. But this
contains so many generalizations that only
in very simple and rare cases does it accord
with practice. The physicist must, there-
fore, depend on research and many of his
experiments are in vain, because he never
can see in advance whether the path he is
following is the right one or not.

The vacuum-tube effects depend entirely
on the flow of electrons emitted by the
filament, under the influence of the anode
and grid potential. It is difficult to deter
mine these electron paths by any given
mechanical arrangement of the individual

R PR S R
Fig. 3

Fig. 2

electrodes (plate, grid, filament). If new
mechanical arrangements are made in the
hopes of obtaining more favorable results,
it will be necessary to conduet extensive
experiments in order to produce the best
effects.

TUBES WITH A GAS RESIDUUM

These difficulties can be readily disposed
of by an experimental investigation, which
indicates immediately the influence of any
particular arrangement and form of the
electrodes on the electron paths.

The way to accomplish this is as follows:
The usual vacuum tubes are high-vacuum
(hard) ; that is to say, the tube is evacuated
to such a point that the electrons pass from
cathode to the anode without collision with
gas molecules. But if enough gas is left in
‘he tube to permit a collision of the elec-
crons with gas particles (without, however,
allowing these collisions to become so strong
and numerous as to result in trouble from
disturbing jonization) then the resulting col-
lisions will become noticeable through a
Zlow, varying with the gas used. This con-
dition corresponds to a vacuum of from
1/10,000 to 1/100,000 of a millimeter of
mercury. In ordinary tubes, the vacuum is
as high as 1/10,000,000 mm. Wherever,

) Fig. 5

Fiz. 4

therefore, a glow occurs, collisions between
electrons and gas particles are taking place.
So the extent and form of the glow shows
us the paths along which the electrons are
moving, if the pressure in the tube is so
low that we are dealing with a glow pro-
duced by excitation rather than ionization.
Whereby further deductions can be made,
from the intensity of the glow, as to the
density of the electron stream. These con-
siderations can be proved by simple theo-
retical calculations.

It a definite arrangement and shape of
the tube electrodes is given, and if the shape
and intensity of the glow is investigated at
various plate and grid potentials, then an
exact determination of the electron motion.
and from this the special characteristics of
the tube, is obtained. This leads to dedug-
tions concerning the variations of shapes
and distances required for improvement.

SHAPES OF THE ELECTRON STREAM

By way of example, reproductions from
photographs of such experiments are shown.
As a model, a system similar to the simple
two-plate DeForest tube is selected. In this
arrangement, the filament is placed between
two plates, one of which is the anode and

(Continued on page 1361)
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This series of illustrations was made to check-up on the path that the electrons follow in their journcy
from the filament of a vacuum tube to the plate. The different parts are explained in the text.

*0Of the Dr. Erich F. Huth Corparation, Berlin, Cermany.
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Radio Forecasting

By E. B. RIDEOUT

Mr. Rideout, whose profession is that of a meteorologist, shows us here what happens to radio
broadcasts when a storm gets between the broadcast station and the listener.
changes over an area of a million square miles are very considerable in the course of a day, and

The weather

constitute the great barrier to consistent DX reception.

HERE have been many theories ad-
vanced on the forecasting of radio
reception. The great majority of
those considered and tried by the radio
forecast-seeking public have been based only
on the meteorological conditions observed by
listeners in their immediate surroundings.
Ir cases where broadcasting and receiving
stations are only a very few miles apart,
surrounding weather conditions alone need
be taken into consideration, at times; but
not always, and decidedly not when unseen
meteorological influences are interfering with
receptibility. To use this theory of local
weather influences on reception from a broad-
cast station many miles away, the state of
weather at the transmitting end and in the
intervening areas is disregarded; there-
fore. we know by a moment’s thought that
this theory is worthless. Weather conditions
surrounding the broadcast station and those
at the point of receiving, as well as in the
intervening territory, may be manifesting
great differences in relation to one another;
and, thereforc, the state of reception is af-
fected accordingly. Not only this, but the
weather is constantly changing so that re-
ception involving the same two points may
differ decidedly in quality within a period
of a few hours.
Regarding theories
based on the consider-
ation of wecather in-
fluences between the
transmitting and Te-
ceiving points, the
writer has found, and
is putting to use in his
daily forecasts, many
facts that have come
to light only through
long, tedious work.

WHY SUMMER RE-
CEPTION IS POOR

It is indisputable that
radio reception in win-
ter is far superior to
that of summer. This
very thing alone re-
veals the fact that,
barring northern lights
and like phenomena,
weather wholly af-
fects radio receptibil-
ity. The two most im-
portant things that en-
ter into the influence
of weather on recep- ———— —
tion are temperature and barometric varia-
tions. Snow or rain and sky conditions are
more local ‘and are of minor importance.

Atmospheric pressure slightly below nor-
mal, and with but very little departure from
normal, accompanied by high temperatures,
is the greatest hindrance to radio reception.
This combination is characteristic of the
summer type of weather. A “flat map” (as
the United States Weather Bureau meteor-
ologists term it) is a map where the baro-
metric pressure is quite uniform, with very
little difference between the highest and
lowest pressure extremes over the country.
This uniformity of pressure naturally in-
duces no wind movement to speak of ; there-
fore, there is a stagnation of air movement
over the land surfaces; and from the hot sun
of the summer months, a local and varying
heating of the quiet air takes place.

These bodies of air begin to rise, carrying
moisture with them, and mix with much
colder layers in the upper altitudes, caus-

ing condensation of moisture into clouds ;
and this mixture of air layers sets up friction,
thus creating electrical energy. As the elec-
trical discharges begin 1o occur. they cause
static waves, which travel in all directions,
and thcse static waves are the very things
that cause the noises of static in the radio
recciving sets. The same heated and as-
cending currents of air mixing with the
colder air of the upper layers produce the
thunder storm. With the development of
great areas of thunder storms, which is
common under favorable conditions on a
summer afternoon, it stands to reason that,
when every storm is radiating its innumer-
able lightning-discharged static waves, the
distance of radio reception will be greatly
cut down.

In the following paragraphs a description
of radio receptibility will be given as the
writer copied the facts from his most re-
cently kept records which were in absolute
verification of his forecasts given in ad-
vance to the newspapers.

THE PROGRESS OF A STORM

To begin with, on Sunday, November 29,
1925, the weather became overcast generally
over Florida; and by late Sunday night,
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at southern Florida stations was much in
evidence. The reason for the fading was,
that the storm was beginning to cut across
the writer’s line of reception.

Tuesday morning, December 1, the tropical
storm had swept diagonally northeastward
over central Florida and was east of Titus-
ville at 8 am. with a further increase of
fading. Tuesday night, reception from
Florida was much poorer than the previous
night. Fading was more pronounced so that
southern Florida stations would, at times.
fade out entirely.

The accompanying weather map, taken
from the 8 p.m. observations of the United
States weather bureau stations, shows the
weather conditions as they were Wednesday
night, December 2. Observations of recep-
tion were more interesting on this particular
night than at any other time, not only from
the severity of the tropical storm, but also
concerning reception from other parts of the
country. The center of the storm Wednes-
day night was just a short distance west of
Cape Hatteras. There was also a storm in
the West with the lowest pressure rcading
over Nebraska. On the map are marked
the lines from the broadcast stations {o the.
receiving point, at which place the writer
took the observations.
Upon listening in and
checking up the recep-
tion, a few New Eng-
land stations were
tried first. They were
found to clear,
strong and without
static or fading. The
writer then went out
for more distant sta-
tions.

BLANKETED BY THE
STORM CENTER
taking the
southern direction, it
was noticed that the
earliest evidence of
fading occurred at
New York, N. Y, on
all stations that were
available. It was not
bad, but it was due
to the fact that the
storm’s influence had
reached north even be-
vond its rain area. At-
lantic City, Philadel-

— e

e

The map above shows a “Low” centre crossing
the line of reception, making it impossible to bring

in Florida stations from Boston. Fading results
from static discharges too far away to be heard
as scparate noises.

rain began falling heavily over southern
sections, with a record fall at Miami. In-
creasing winds accompanied the rain, how-
cver, the storm had not developed enough
to affect noticeably radio reception at that
time. The United States weather map of
Monday morning, November 30, charted a
belated tropical storm over western Cuba,
moving north-northeastward. Terrific rains
and thunder storms, with strong winds and
gales, started sweeping along in connection
with the low pressure.

Monday night the storm had advanced
with increasing energy and was centered
off the southern part of the Florida west
coast and the whole Florida peninsula was
under jts influence. From the writer’s posi-
tion of observation at Boston, Mass., fading
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= phia and Washington
were then brought in on the air and
checked up. IFading was very pronounced;
these stations had come in the previous night
with practically no interference. The next
station that was “pulled in” was Atlanta,
Ga. Although fading was in evidence, it
was no worse, and it came in with the same
volume that Atlantic City did, due to the
fact that Atlanta’s line of reception was at
an angle further away from the line of the
storm than Atlantic City was. The next
stations to be checked were the Ilorida
broadcasters; but for the first time since
the tropical storm had been in progress, re-
ceptivity from Miami and TFulford-by-the-
Sea failed to come in, even following ten-
minute periods of listening.

The next step was to go after the western
stations; and without any difficulty at all,
Detroit, Cleveland, Chicago, Kansas City and
Fort Worth came in with only slight fading.

(Continued on page 1322)
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DIDN’T know the difference between a
tube and a rhecostat, and told the sales-
man Sso.

“That doesn’t matter,” he assured me.

“You will soon learn.” He spoke so confi-
dently that I believed him. I later found
that he spoke the truth.

“You don't have to be an electrician to
operate a receiving set,” he added. “A child
can do it. Once it is installed, it is a source
of continual pleasure.”

I have since found that his ideas of pleas-
use must have been queer, to say the least.

I bought the set. It arrived ready for
installation. The batteries were in a hand-
some oaken box. The set was encased in
imitation mahogany. with each point of con-
nection plainly marked. There were four
tubes, and a place for each.

The aerial had been installed the dav before,
the leads run into the room with little green
tags to show which was the "ground” and
which the “antenna.”

It was simple. Nothing to do except con-
nect each wire as marked to its proper clip,
pull "a small switch, and listen to the music.

The four tnbes flamed into a dull glow,
and I twisted the button on the loud speaker.

“Rattley - crack - rattley - cracklety - crack-
crack-crack !”

So this was radio!

It had sounded somewhat different in the
store.

Bill Heenan had come over with the [am-
ily to listen to the music. Yes, I had in-
vited him,

“Loose connection,” volunteered Bill.

I gurgled with pleasurable relief. I ad-
mitted I was an amateur,

“I didn’t know you were an expert. Bill.
Here!” 1 offered. “you take her in hand.
Get us some music.”

Bill looked for loose conmections, and
found several. He tightened them carefully,
smiled encouragingly, placed his hand on the
switch—and we listened for the'music.

It didn’t come.

“Static,” said Bill, “is something terrible.
Sometimes it spoils reception for an entire
evening, and you can’t hear a thing.”

“Not anything?” [ asked, disappointed.
“Can’t we even tell if the sct is working?
I want to hear KGO.”

“Oh, it's working, all right,” Bill assured
me. “Listen to it oscillate.”

If what we heard was oscillation, the set
was certainly working on all four cylinders—
I mean, tubes. A stranger might have guessed
that the Battle of the Marne was heing
broadcast next door. I stuffed a sofa pillow
in the horn and turned hoth switches.

We plaved pinochle that evening, and Bill
won two bits.

“I'll. come around tomorrow night,” he
promised. “Maybe there won't be any static
tomorrow.”

He came. He brought Jim McIntyre with
him. Jim also was a radio expert. Bill
said he was. and Jim didn’t deny it.

4. .. he rose hurriedly
/ from the stool which he
was sitting on and knock-
ed over the rectifier. The
solution made its way
over a very pretty rug,
4 proving that it was not
¢ so much of a wool rug as
the furniture salesman had
claimed it to be.”

“Your batteries are run down,” decided
Jim, after he had twisted all the dials,
screws and bolts he could find. “They're
probably sulphated, t00.”

“The set is new!” I protested. “Only
got it yesterday.

Jim’s voice was sarcastic—so much so that
I was ashamed of my temerity in doubting
his decision.

“That doesn’t mean anything,” he declared.
“Listen to your set. Does it sound like a
radio?”’

. “Maybe it is just static,” I ventured hope-
ully.

“Static,” growled Jim, “was nothing like
that. Get a battery expert.”

Frank Meegam, who played with an adding
machine in our office all day, conlessed to
me that he knew more about batteries than
AMr. Eveready himself.

“If yours arc sulphated, I'll fix up a recti-
fier and we'll knock down the sulphation in
no time.” He promised that, and [ was
greatly encouraged.

Frank made the rectifier, with a lead plate
mounted on a block of wood across [rom
another plate made from an aluminum bowl
suspended them in a %olution of ammonium
phosphate and distilled water in a porcelain
jar; mounted a battery of five 100-watt lamps
m series; and then rested for #half an hour,
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“Interference”

By COLMAN GALLOWAY

Mr. Galloway’s moving little narrative of the adventures of a

group of self-appointed radio experts, in trouble-shooting the per-

formance of a brand-new radio set, will strike a responsive chord

in the breasts of all B. C. L.’s who have found that there is not
always safety in a multitude of counsellors.

while he explained to me the difference be-
tween direct and altcrnating current.

He had about finished when the Missis
discovered what had happened to her alumi-
num mixing bowl. Having got more or
less acquainted with my wife in the four
years we have been married, I felt no causc
for actual alarm; but as Frank was some-
thing of a stranger, he rose hurriedly from
the stool which he was sitting on, and
knocked over the rectifier. The solution
made its way through a very pretty rug,
proving that it was not as much of a wool
rug as the furniture salesman had claimed
it to be.

Naturally, I promised the Missis a new
bowl. But Frank was in tears. He had
brought a hydrometer with him, and found
that it measured over 1,280 in the “A’” bat-
tery. He tinkered with the “B” batteries,
then looked at me through tears.

“l thought you said your batteries were
low ?”

“Jim MclIntyre said they were.”

“Why didn’t you test them?”

bowed my head in shame. How was I
to explain to Frank that I had thought the
little gplass tube with the rubber bulb on
the end had been intended for use in clean-
ing the set? There was nothing I could say.

“There is nothing wrong with your bat-
teries,” insisted Frank. “The trouble is
with your aerial.”

He brought Dan Howdin around with him

(Continued on page 1336)
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$1,000 Prize Contest

Draw Your Own [deal Radio Set

HAT type of a radio set does

America want? What type of a

radio set does the world in general

want? This is a question that is
being asked every day. The radio industry
in general would highly welcome the infor-
mation by which to build their future re-
ceivers.

In order to show the world, and the radio
industry in particular, just what set the ma-
jority of people want, Ranio NEws, as the
largest and most influential radio publication,
has undertaken to solve the problem for all
concerned.

Here is a contest that is new and differ-

set within reason, if there is proven to be
a demand for such. The circuit, as well as
the inside parts, can be adapted to the
public’s demand, if only the manufacturer
knows just what the public wants; ‘therefore,
the present Rapto NEws contest is staged
for the purpose of finding that out, and for
no other reason.

WHAT DOES YOUR IDEAL SET LOOK
LIKE?

Does the public want, in general, a three-
dial set with a number of other controls?
Does it favor six dials and ten controls?
Does it favor, rather. a single, solitary knob

We presume that most people want a loud
speaker with their sets. If you do, what is
your preference? Is the loud speaker to
be a separate one. to be placed near the set,
or is it to be built right into the set itself?

Do you like a voltmeter or other current-
indicating device on your set, telling you
when the batteries are fully charged or
not? Do you wish the tubes concealed in-
side the set, or do you wish the tubes ex-
posed for better handling, as is now done
on some sets?

Do you wish the cabinet with a slanting
front, or straight up-and-down? Do you
wish your ideal radio set in the form of

Second

b

Fourth

Eleventh

P

Twelfth

1f your tastes run along console lines, you will see one illustrated herewith.
This also gives you an idea how to submit your entries for this prize contest.
Just simple outline drawings
like these, with the dials and other radio items on the panel drawn in by you,
will do nicely. The lower part of the console has been left blank purposely so
You may ecither cut out this
design or trace over it; or make your own design exactly as you wish.

It is NOT necessary to send in fancy designs.

you can draw in anything your fancy dictates.

ent, something that has never before been
attempted. There are in use today between
four and five million radio sets. There are
all sorts of sets, all sorts of shapes, sets that
do all sorts of things.

Look at the first automobile, and compare
it with the present-day one. ILook at the
old-type phonograph, with its funny funnel-
like horn, and then look at our present
creation. ' It took years and years for the
automobile and phonograph manufacturers
to arrive at the present state of evolution.
Very likely it will take many years from
the first radio set to the final one—if there
is ever to be such an instrument. But we
can hasten evolution, at times, in certain arts.

The present contest is working toward
such a goal. The contest, in other words,
is, “What is your ideal radio set?” This
is not a technical contest, and it has
absolutely nothing to do with the inside
of a set. We are not concerned as to the
circuit used, or even the parts used inside.
We are most concerned, however, with the
looks and general appearance of the set
itself.

The radio art has now reached a stage, we
are happy to say, where it is possible for
our set manufacturers to give the public any

$1,000 in Prizes in Gold

First o $200.00

Third .......

ST R R R TR TN o e

$750.00 for
Men

$250.00 for
Women.
$100.00
50.00
25.00
20.00 -
15.00
10.00
5.00
5.00
5.00
S.00
5.00 -
5.00

$250.00

150.00

o

The whole Radio
Industry will
benefit by this
contest. Be sure
to join in it.

on the set? Does your ideal set use an
aerial, or do you prefer a loop aerial? If
you prefer a loop aerial, do you wish the
loop outside of the cabinet, or do you wish
it concealed?

a cabinet, to be placed upon a table, or do
you prefer a console or other fancy cabinet?
Or has your ideal radio set an entirely
different shape from the present ones?

FINDING THE MOST POPULAR TYPE

All these are questions that we would like
you to answer. Usually there is a tendency
toward a definite goal. In any contest of
this kind a great number of people will have
similar ideas, AND THAT IS EXACTLY
WHAT WE WANT.

(Continued on page 1371)
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For those who like the cabinet idea, we are giving a suggestion herewith. What is said under
the caption on the console set holds true for this and all other entries as well. You may either
use this illustration to work on, in order to draw on it the dials and all other radio paraphernalia,

if you so desire, or you may trace over this design, or make a new one.

1f you do not like the

sloping sides, you may make up your own design any way you desire. We are showing these
two designs merely as a guide to show the simple style in which entries for the contest should be

submitted, Nothing fancy is necessary.

Plain outline drawings of this kind, with the rest of the

radio items indicated will do nicely.
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WHAT IS YOUR IDEAL SET?

VARIETY OF RADIO SETS

Fig. 1 shows one of the most elabor-
ate and oramental sets; Fig. 2,
a so-called “unicontrol” with indi-
cating volt-and-ammeters; Fig. 3,
sloping panel, concealed dials, and
indicating voltmeter; Fig. 4, uni-
control type; Fig. 5, elaborate 2-
control type with built-in loud
speaker; Fig. 6, standard 3-dial
control set; Fig. 7, 2-control set
with indicating volt-and-ammeter ;
Fig. 8, a strictly 1-control, I-dial
set, with no other controls; Fig.
9, 2-control, straight sides, sloping
panel type; Fig. 10, an odd design,
4 controls with built-in loud
speaker; Fig. 11, a novel 2-dial set,
with sloping panel and new wheel-
type “dials’’; Fig. 12, conseole
type, 3-dial control; console hold-
ing batteries and loud speaker;
Fig. 13, 3-dial type, sloping panel,
with exposed tubes.
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WRNY Broadcasts Christmas Greetings
from Germany

N CHRISTMAS Day, at 5§ P.M,,

the German Republic greeted the

American people through a num-

ber of German celebritics. The
broadcast took place through WRNY, the
Rapio NEws station at The Roosevelt, New
York.

This was the first time in history that an
attempt was made to broadcast a special
program, originating in Europe, by states-
men and famous personages, to American
listeners.

The first speaker on the program was
Dr. Gustav Stresemann, Minister of Foreign
Affairs of the German Republic (for details
of his speech, see end of this article). Dr.
Stresemann spoke in German. Immediately
following, the announcer of WRNY trans-
lated the speech, giving the English version
of the speech.

Then came Clire Dux, world-famous
prima donna of the Berlin State Opera. with
a solo entitled, “Silent Night, Holy Night.”

The second speaker was State Secretary
Dr. Hans Bredow, who, in radio, occupies a
similar position to Secretary Hoover in this
country. Dr. Bredow's ‘spcech is also pub-
lished at the end of this article. This
speech was alsg translated by the announcer
of WRNY.

Cornelis Bronsgeest, well-known tenor of
the Berlin State Opera, and impressario of
the opera broadcasts of the Berlin broad-
cast stations, then sang two songs, “O Come
All Ye Faithful,” and a German Christmas
carol.

Following Herr Bronsgecst, the President
of the German Reichstag, Dr. Paul Loebe,
delivered his talk, the English version of
which was also given by the announcer of
the station.

Then {followed a duet, sung by Miss Clare

By STANLEY McCLATCHIE

On Christmas Day, 1925, Ger-
many broadcast a message of good
will to America through WRNY,
the RADIO NEWS station in New
York. On this occasion, however,
an entirely different system of re-
production was used, for the first
time in an international program.
The atmospherics, which are still
such a problem in long range broad-
casting, were side-stepped by the
employment of electrically-made
voice records of wonderful fidelity.
These were made at the Vox Stu-
dio in Berlin, rushed on a swift
liner to New York, and put on the
air in the WRNY studio in The
Roosevelt, through the electrical
device known as the Panatrope, a
description of which is given below.

In the following article Mr.
Stanley McClatchie, explains in
simple language the new develop-
ments made by radio engineers
in the matter of voice reproduction.
Mr. McClatchie, who made the
necessary arrangements in Germany
for preparing the records used in
transmitting this notable program,
has just returned from that coun-
try, where he has been active in fur-
thering international radio com-
munication. —EDITOR.

Dux and Herr Bronsgeest, entitled “O Tan-

nenbaum” (the music of which is the same

as our own “Maryland, My Maryland”).
Following these ar-
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=] tists, Dr. Hugo Ecke-
ner, who brought the
Zeppelin ZR-3 (now
——_.j._,_‘_ the Los Angeles)
@\l" across the Atlantic to
!ﬂl‘ America, was heard
also in greeting to the
H ! radio audiences of
S W‘ America. This, too,
was translated by the
announcer in the Eng-
! lish version.
j After Dr. Eckener's
speech, there was a
‘cello solo by the well-
known artist, J. Ber-
ger, followed by a trio
of ’cello and violins.
The whole program
took one hour to
broadcast.
f OVERCOMING
i TRANSMISSION
DIFFICULTIES
The novelty of the
present plan was that

b

the voices of these
celebrities were heard

_specially-prepared wax disc.

This diagram shows the
Panatrope in operation
at the WRNY studio,

broadcasting from the
wax record without a
microphone. Through

direct connection to the
transmitter panel of the
station it modulates the
WRNY “carrierwave.”
The insert in the circle
above is a picture of the
Panatrope in operation,
showing the tiny size of
this wonderful device.

by a new electrical
system never before
attemipted in this coun-
try. There have been
plans on foot whereby
German broadcasting
could be picked up and
relayed in this coun-
try; but, for many
technical reasons, such
a plan is as yet not
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feasible, and must be postponed for at least
another year.

A new arrangement was therefore evolved
whereby the German broadcasting was
brought to America on Christmas Day in

DR. HUGO ECKENER
%erfect and undistorted form. Through the

oreign Institute in Stuttgart, I arranged
for the making of a new sort of record of
an original German broadcast, arranged for
this special occasion, and which was broad-
cast through Rapio News Station WRNY.

The records were made in the radio labora-
tories of the well-known Vox Company, in
Berlin, by a special process. A condenser
microphone was set up in the studio, while
an electrical reproducer was connected on a
A number of
these original discs were made and were
used at WRNY. These special records were
rushed by special messenger across the At-
lantic and only arrived on the Amcrika on
December 24, just in time for the broadcast.
The quality of reproduction given by this
process was such that the listeners were
enabled to hear the program exactly as it
was originally recorded.

This method should not be confused with
the ordinary phonographic method, for the
reason that the wax records themselves were
re-broadcast through WRNY by means of
a special electrical reproducer connected
directly to the transmitting equipment of the
station. While the broadcast was going on,
no sound was audible in the studio, as the
entire transmission and pick-up was electrical
throughout. The transmission was effected
by the new Panatrope.

OPERATION OF THE PANATROPE

This is a new musical reproducing instru-
ment which, for the first time, utilizes the
electrical principle in the reproduction of
sound. The instrument was developed by
the General Electric Company, in conjunc-
tion with the Westinghouse Electric & Mig.
Company and the Brunswick-Balke-Collen-
der Company. The phonograph cannot
faithfully reproduce all the delicate vibra-
tions of the electrically recorded records.
Through the Panatrope, it is possible to take
an original sound, cause it to be changed to
electrical waves and finally reproduce it
again with a loss which is infinitesimal.

The Panatrope, as the accompanying illus-
trations show, is an electro-magnetic device
similar to a telephone receiver. In operation
it employs a phonograph needle, E, attached
to a diaphragm or armature, C, mounted

‘between the poles of a permanent magnet,

A, in such a manner that the vibrations im-
parted to the needle by the record will set
up currents in the magnet; and, by induction,
in the electromagnet. B. These currents are
put through an amplifier, which may be at-
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DR. GUSTAV STRESEMANN

tached to either a loud speaker or to a
broadcast transmitter. It was the latter
method, which was employed during the
Christmas broadcast from WRNY, as shown
in the diagram on the previous page. The im-
pulses are transmitted to the ether without
the slight distortion which must result from
their translation into sound and back again
into electrical waves.

This system should not be confused with
the microphone system, in which a micro-
phone is attached to the phonograph needle.
This latter usually gives rise to the so-called
“needle scratch,” which is entirely ahsent in
the Panatrope. It is almost tmpossible, with
the Panatrope, to distinguish between the
record and the actual human voice.

PERFECT REPRODUCTION OF THE VOICE

A test program was put on during Christ-
mas Eve, December 24, to test out the rec-
ords, and reports came in from all over the
country stating that the program received
wis excellent—not one of the radio listeners
having any idea that the voices

CLARE DUX

which were attached directly to the Pana-
trope. No batteries or electrical power of
any kind were used. The little Panatrope
made its own electrical energy from the
vibrations of the phonograph record; just as

CONDENSE'R MICROPHONE TO ZNRAMPLIFIER

STAGE
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Above is shown the circuit diag:am of th: con-
denser microphone, wkich is explained on
page 1370.

two ordinary telephone receivers, when con-
nected by two wires, will become a trans-
mitter and a receiver.

The German stenographer then listened to

and music were coming irom a
record, and unot irom the artists
themselves.

An interesting point is that,
while the broadcast oi the records
was going on, a number of news-
paper reporters and writers
viewed the process in the studio
at WRNY. Tliere was not a
sound to be heard anywhere in
the studio. The wax disc was
revolving silently, and the Pana-
trope itself does not give forth
any outward sound whatsoever.

The electrical collection from
the Panatrope was made directly
to the transmitter of WRNY
and there was, therefore, no in-
tervening microphone.  Trans-
mission was perfect, because the
entire system was electrical
throughout.

The German records arrived
only one day before the broad-
casting was to take place. The
messenger who brought them
across the Atlantic was taken
sick aboard the ship, and had to
he rushed to the hospital upon
his arrival in New York. DBy
raising hLeaven and earth, the
records were finally located in a
trunk, and rushed to the sta-
tion. At this stage it was found
that the records had come unac-
companied by the manuscripts of
the speeches of the famous states-
men. It was necessary, how-
cver, to translate these speeches
into English, and this was finally
acconmplished, as follows:

An expert German stenogra-
pher was routed out of bed and
brought to the station at mid-

DR. HANS BREDOW

CORNELIS BRONSGEEST

the speeches. which she took down in Ger-
man. and they were then written in German
on the tvpewriter, after which a German
translator translated them into English.
The thousands of letters which came pour-
g in after the broadcast had taken place
showed that the test had been a full success.
The words in all cases were understood and
there was only one letter received which

stated that the speeches of the German
statesmen had been unintelligible.
The Rapio NEews station, WRNY, of

New York, was the only station in this city
to broadcast the special German program.

The program was also broadcast simul-
taneously over the Westinghouse chain of
stations by a slightly different method, as
follows :

THE TELEGRAPHONE AT KDKA
While the wax records werc being repro-
duced on Christmas Day at WRNY, the
same program was also being broadcast by
KDKA, of Pittshureh: WBZ. Springfield.
and KYW, Cliicago. but instead of using
wax records. the Telegraphone

night of Christmas Eve. She
was given a pair of phones,

Mr. McClatchie and the Telegraphone. !
2, the spools carrying the wire, and 3, the amplifier.
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1 is the electromagnet;

system was used.

_ About 28 vears ago, a Danish
mventor, Poulsen, devised what
is known as the tclegraphone. He
shawed that speech and music
may be magnetically recorded on
a steel wire. Such a record can
be almost of any desired length,
and the reproduction given is
extremely faithful. Why not ap-
ply the 1dea to broadcasting, by
making exact records of Euro-
pean programs, sending the rec-
ords across the water just as a
moving picture film is sent, and
re-broadcasting the original pro-
gram irom the records?

The idea seemed quite feasible,
so the writer set about building a
magnetic recorder, or telegra-
phone, for the purpose, records of
German broadcasts were made on
this machine and brought over to
America. In the accompanying
illustrations is shown the appa-
ratus as set up in the studio of
KDKA.

OPERATION OF THE TELE-
GRAPHONE

The telegraphone, shown in Fig.
1. carries two spools, 2, so ar-
ranged that the steel wire is
wound from one to the other, and
passed in the process over an elec-
tromagnet. Immediately over
them is a speed indicator for
checking the speed of rotation.
Means are provided for auto-
matically guiding the wire back
and forth so as to give even dis-
tribution over the winding spool.
The wire used for recording 15

(Continued on page 1369)
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Awards of the $370 Radio Play Contest

In the October, 1923, issue, a Radio Play Contest was held. The publishers desired to have
a new sort of radio play: namely, a short play in which the radio interest was uppermost in

the action.

of Rapto News, was held in order to

stimulate playwrights to devote more
effort to the writing of good one-act plays,
suitable for broadcast purposes, and dealing
primarily with radio. To say the least, this
idea was welcomed with open arms by a
great number of playwrights, if the number
of manuscripts that poured into the editorial
offices may be taken as evidence.

Playwrights admit that it is a _compara-
tively difficult task to write a play for broad-
cast production; as there is but one medium,
sound, to convey impressions to the audience.
This means that the number of characters
must be limited to five at the most, as more
voices are liable to be confusing. Also, the
entire action of the play must be described,
either in the lines of the play or by some
noise-producing mechanism. Some of the
plays submitted in the contest have excellent
plots, but were practically useless for broad-
cast production; others were written m a
manner which described the action of the
play in the dialogue or by noise-making
mechanism, but did not follow the rules
calling for radio interest. )

The judges feel that a slight explanation
should be made as to the reasons for select-
ing the seven prize winning plays. out of the
number of excellent competitors.

“THE HIDDEN WITNESS” is a very
ingenious idea, and handled in a manner that
seems utterly plausible. It is brief, laconic
and concise.  Further, the subject matter is
of radio and requires nothing to substitute
for the missing visnal qualities. Except for
a few points, the sketch might be compared
with a Molnar manuscript in quality and
terseness. This play is published in this
issue of Rapio NEws.

“THE FUGITIVE” is a play which
creates complete probability, and will be
published in the April issue of Rapio News.

“A RADIO CHRISTMAS CAROL”
would have won first prize for its character-
ization, sentiment, and sincerity. but it fal-
ters slightly in complete acceptability of the
situation, which mars the denouement.

“GETTING THE AIR” is a skit which
will get many a laugh because it happens
everywhere. The love element is not intro-

’ I \HE Radio Play Contest, which was
announced in the October, 1925, issue

MRS. WARREN: *“Jack. Mr. Marshall came to see me to threaten that. if 1 didn’t pay him
$1,000. he would tell you he had seen me fRirting.’

lishers of Rapio NEws.

duced periectly, and some changes will be
required in the text. It wobbles a bit in
drama, but holds up in comedy.

“THE LOUD SPEAKER” shows the
best knowledge of radio and, we venturc the

Prize Winners for the
$370 Radio Piay

Contest

First Prize $150.—“THE HID-
DEN WITNESS,” by Brian Hollo-
way, 51 Arnold Road, Woking, Sur-
rey, England.

Second Prize $75.—“THE FUGI-
TIVE,” by James F. Conway, 3443
Clay St., San Francisco, Cal.

Third Prize $50.—“A RADIO
CHRISTMAS CAROL,” by Ed-
ward C. Garrett, 71 Halliday Ave,,
Bryn Mawr Park, Yonkers, N. Y,

Fourth Prize $35.—“GETTING
THE AIR,” by Miss Alice Krajnak,
Sellersburg, Ind.

Fifth Prize $25. “THE LOUD
SPEAKER,” by Harold W. Gam-
mons, 711 Prescott Ave., Scranton,
Pa.

Sixth Prize $20.—“MR. CARTER
TUNES IN,” by Jennie E. Ross,
3014 Peralta Ave., Oakland, Cal.

Seventh  Prize $15. — “THE
THIRTEENTH MAN,” by Doro-
thy M. Bailey and John B. Cleave-
land, 17 Trinity Place, Montclair,
N. J.

“THE HIDDEN WITNESS”
will be broadcast from Station
WRNY on February 15, at 11 P. M.

ey e

o

T

suggestion, the best knowledge of broadcast-
ing. The characters are excellent, but the
situation involves less quickening of the
pulse and imagination than the first and
second prize winners.

“MR. CARTER TUNES IN” is in the
class of “The Loud Speaker,” but not quite
so well handled.
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They wanted such a play for Station W RNY, owned and operated by the pub-

“THE THIRTEENTH MAN” is truly
dramatic and of radio first, last and all the
time ; but it is not as truly plausible as some
of the plays that were awarded some of the
higher prizes. The authors should write
again, as they have excellent qualities.

The judges requested that the following
?lay's be acknowledged for honorable men-
ion. .

“THE PRIDE OF THE NEIGHBOR-
HOOD,” by George Knox, 1726 Lancaster
Ave., Wilmington, Del.

“THE WAVE-LENGTH OF CON-
SCIENCE,” by Lloyd G. Penney, 2435
Moerlein Ave., Cincinnati, O.

“THE STORM,” by John J. Long, Jr..
33 W. 42d St, New York City.

“RADIO —ENTERTAINMENT AND
PROTECTION,” by Lyndall L. Duell, ra-
dio operator M. S. Steelvendor, Chicago. Ill.

“TOONERVILLE'S NEW RADIO
STATION,” by Jesse Crunkleton. 29
Strauss St., N. S., Pittsburgh, Pa.

“THE RADIO SALESMAN,” by Jackie
Bricker, Box 622, Madera, Cal.

“DADDY BUYS A RADIO,” by Ralph
L. Wood, 392 E. Central St., Franklin,
Mass.

“GHOSTS,” by Mrs. Hazel S. Kerr, 5065
Bernard St., Chicago, I1l.

“RURAL RADIO REVELRY,” by G.
M. Hewsons, Drawer 705, Drumbheller, Al-
berta. Canada.

“PROF. HINKLEMAN’'S GREASO-
DYNE CIRCUIT,” by Adolph Pflieger, 589
Bunnecke Court, Brooklyn, N. Y.

“RADIO AND WOOLEN GOODS.” by
George W. Gilman, 377 Park St. Peterboro.
Ont., Canada.

“THE RADIO WIDOW,"” by Ethel Lip-

pincott, 426 N. Shawnee St., Lima, O.
.A number of prize winners will be pub-
lished .in subsequent issues in Rapio NEws.
and broadcast by the Radio Theatre Players
frorp WRNY, the Rapto NEws broadcast
station at New York.

The BHidden Witnhess

By Briax HoLLowAY

CHARACTERS
Mrs. WARREX, MR, MARSHALL.
MR. WARREX.

ACTION OF THE PLAY

(The sound of switching-on to a micro-
phone in a private room s heard. In the
room a clock is ticking close to the micro-
phone. The clock strikes eleven.)

Mgrs. WARReN : Eleven o'clock. He ought
to be here by now.

(A slight pause, then a knock, and .door
opens.)

Jaxe: Gentleman to see you, Madam,
Said he had an appointment.

Mrs. Warrex: Oh, it is Mr. Marshall 1
expect. Show him in please, Jane.

JAxNE: Yes, Madam.

(Door shuts.)

Mrs. WaRrrexN : (Sighing with relief). At
last!

(A slight pause, door reopens.)

Mgr. MAarsHALL (Au elderly man with
smmooth, otly woice): Good evening, Mrs.
Warren. You see I have kept my appoint-
ment.

Mrs. WARREN (agitated) : Yes. yes. you
said you had something to say which woull
be to my advantage to hear. Oh. I am sorry,
won't you sit down?

Mr. MarsHALL: Do not be alarmed.

(Continued on page 1376)

JANE,
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Radio Beats the Ticker

66 OUNG man, if I didn’t have the
gout, I'd give you the reply you
deserve!”

“Thank you, Mr. Kahn”—edg-
ing away—"“I'm sorry. I must have spoken
out of turn. But tell me why? Marie seems
to take me seriously, she seems to love me;
so what really is the great objection to
my suit?”

“I'll tell you briefly. You cannot support
Marie in the manner to which she has been
accustomed, and the match will bring noth-
ing but unhappiness. I don’t want her to
be unhappy. ‘Go out and earn a bank ac-
count in five figures and then you may hope
to ask for her hand.”

“Mr. Kahn, I’ll lay you a bet of ten thou-
sand dollars this minute that I will have that
amount in two months, with the provision
that if I make the terms of the bet, win it,
in other words, beside collecting the prin-
cipal sum, I receive the hand of your daugh-
ter in marriage besides.”

Mr. Kahn did some quick thinking. In
many years in the business world he had
learned never to take the boast of anyone
lightly. He knew that any man who had
the nerve to make a really large boast lightly,
usually had the nerve to carry it through—
if he was clever and the stake was large
enough. So he considered the proposition
which James Michael Machilenny had just
submitted to him for several moments, be-
fore he gave a definite answer. The truth
was that he really liked this Machilenny
person very much. The only reason he could
conjure up afterward for his first state-
ment to the chap who had just, out of a
clear sky, proposed marrying his daughter,
was the fact that he rather envied him.
From what he had heard of James Michael
(through his daughter, of course) the fel-
low had a fairly wide knowledge of the

world, collected from travels of one sort

or another. His voyages had becen made
mostly through the good nature of cooks
and first mates of tramp steamers, and the
effectiveness of a gift of gab which could
not be denied the young gentleman. In one
way Mr. Kahn liked James Michael and
in another thought him quite an ass. He
could never make up ‘his mind as to what
were his real feelings toward Machilenny.
In his office, however, he had learned that
the best method of handling young men was
through the agency of a stiff bit of advice.
They all were appreciative and in most
cases followed it to the good of the firm
and the yearly balance shect—which was,
after all, the primary concern of Kahn and
Company, International Bankers.

But to be tackled in this manner was
something entirely different. Any ordinary
young man could have been expected to
quail before the famous president of Kahn
and Company, International Bankers. Since
James Michael Machilenny did not. the presi-
dent of the company aforesaid had more
respect for ‘him, but by the same token be-
came more angry and, therefore, more red
in the face. He had been challenged and he
was mad; therefore, in spite of his good
judgment and in spite of the fact that if
the young squirt lost he would be unable
to collect, he must accept. He had been
accepting challenges in the game of finance
for a number of years—and profitably—so
he accepted this one.

“Young man, I'll take your bet and lay
you one better”—it was up to him, Mr. Kahn
felt—to make the thing really worth while.
“I'll throw in a year’'s rent of the house
you take.”

“May [ call Marie as a witness to this
little bet?” asked James.

By MARIUS LOGAN

““As a matter of fact, radio is the only way to help.

“You may, for it will probably be the last
time you'll see her.”

So Marie was called in to witness the
terms of the wager. When James told her
about it. Mr. Kahn became morc and more
stern. Marie langhed and promised not to
sec James again unless he won—at least
not in the parental home.

As soon as she had been told, Mr. Kahn
gave James to understand in no uncertain
terms that the interview was at an end and
that he had better hurry and find himself
a job, if he were going to make the amount
specified in two months. It sometimes took
him (Mr. Kahn) as much as two weeks to
collect that amount, he told the young man;
since the young man had had much less
practice than himself (Mr. Kahn) he'd prob-
ably need the whole twenty-four hours of
the day for the business of getting the
money. And he did not fail to add that
using the twenty-four hours would probably
be less than useless, for, after all, a five-
figure bank account meant at least ten thou-
sand dollars.

With the interview at an end, there was
nothing for James MMichael Machilenny to
do but leave. He and Marie left the large
room, called by courtesy to Mr. Kahn the
study; and walked into the great hall lead-
ing to the door and the strect.

As soon as they were out of the presence
of the old gentleman, Marie asked anxiously
how James ‘intended to start on his knightly
journey to soothe the wrath of her father.
She was very anxious, you know, for she
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”

Now I have the germ of an idea

really loved James: too much. it was gen-
erally known, for the taste of her extrcmely
rich father.

“l don't know—mnot yet, that is.
it—I"l have to. Don't you see?”

“But, James, ten thousand dollars is a lot
of money. Good heavens, you don't just
pick money off of greenback trees or any-
thing.”

“Yes, I know you don't, but leave it to
me. I'll dope out a way to take it away
from someone. I should have made that
time limit a little longer. But, anyway, I've
got to get it, dear. Good-bye, I'll call you
as soon as I dope out the scheme.”

And with a breezy wave of his hand, he
walked down the steps of the great Kahn
home with a determined resolution to collect
the stipulated amount of money in the two
months; and thercafter as soon as possible
to take the other stake into the bargain. He
caught himself planning the manner of his
marriage just one week after he had col-
lected the money. IHe always enthused over
his prospects, whether they were good or
not. But to save his soul at the present mo-
ment, as he walked down the street, he had
not the faintest idea as to how he was going
to get the money.

When he got home to dinner that night
he was uncommonly morose. His brother
Alfred questioned him concerning the nature
of the trouble and rece'ved a curt “None
of your affair” in reply. But that was pri-
marily for the good of the family. They

(Continued on pays 1346)

I'll get
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Recent Radio Photos

The photograph below shows M. M. Titterington demonstrating his invention,
the super-pioneer earth inductor compass, which makes it possible for air
pilots te fly at night or in foggy weather without
danger of coming too close to the earth. It is also
effective in preventing tail-spins. © Kadel & Herbert,

Radio News for March, 1926

The illustration at the right shows Sergius B. Garde demonstrating an arti-
ficial throat and larnyx before the microphone. The bellows held under Mr.
Garde's right arm substitutes for the human lungs and diaphragm. At the
end of the tube in front of his mouth a rubber membrane is located. This

corresponds to the vocal cords. © P. & A.

)

2AGW is a “hole in the wall"” station maintained by students of. Brooklyn Technical High
Using but five watts of power on 40 meters, this station has been heard in every
state in the Union, and has worked other stations in most of them. The transmitter is mount-
: ed upside down on the top board. The receiver is below. @ Kadel & Herbert.

School.

A corner in RADIO NEWS LABORATORIES, showing apparatus
set up for experiments with very short wave-lengths. Two Lecher
wires are stretched between the upright board at the left of the illus-
tration and another to the right that is not shown. These are tuned
to the oscillator below by means of a sliding wire incorporating a
meter which measures the current. At the right may be seen a
wave-meter and detector. With a UV-201A tube, wave-lengths below
two meters were generated,

The portable radio transmitter of the American Tele-
phone and Telegraph Co.. used in mapping the effect
of tall steel structures upon radio waves. ‘‘Contour
maps”” were made of Westchester County, New York,
and parts of Long Island and Connecticut. The results
were published in an article on page 956 of RADIO
R

NEWS for January.

L —¥
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- New Radio
Developments

DEVELOPER OF NEW PHOTO-ELECTRIC
CELL. Shown below is V. K. Zworykin, of the
Westinghouse Electric Research Laboratories at East
Pittsburgh, Pa., holding one of the new thermionic
hoto-electric cells, which converts the impulse of
ight falling on it into electric current, which 1s ampli-
fied in the three-element arrancement in its base. This
tube, one of the most sensitive appliances known to
physicists, is shown on a larger scaie at the bottom of
the page. © Wide World Photos.

EIGHT RADIO MESSAGES SENT SIMULTANEOQUSLY.
Above is shown John Hays Hammond, Jr., with his staf of radio
assistants at Gloucester, Mass,, where he conducted a demonstra-
tion for naval radio experts by broadcasting eight telegraphic code
messages {rom one radio transmitting tube simultaneously, on the
same wave-length, and received them all on one receiving set.
This is the first transmission of multiplex radioc messages ever
accomplished. The general principle of the Hammond system is
that a short-length carrier wave is sent out and upon this are
impressed one or more ''modulatory” waves. ©@ Wide World Photos.

WORLD'S LARGEST RADIO RECEIVER. On the right is
shown Robert J. Sieglack with his receiving set, which is said to be
the largest in the world. It contains twenty-three tubes and was
designed, as well as built, by its owner. A special super-heterodyne
circuit of his own devising is the basis of the whole scheme, but, by
an original idea, three stations can be' tuned in at the same time, y
and distributed at will on any or all of the six loud speakers, which ! e . i
are installed in various parts of the hotel operated by Mr. Sieglack. - pe il -

In the illustration below is shown the bank of batteries necessary to < ‘ . =11

furnish power for this gigantic radio equipment. These batteries are
connected with charging device, which starts automatically when the
batteries are in a discharged condition; and when they have been 2 &g o
sufficiently charged, the current is automatically shut off. Robert 3 i .nfjf’)
Sieglack, Jr., the son of the builder of this monster receiver is shown, r P s
overseeing the power equipment of the set; and {rom reports it seems

an easy job. It is stated that the reception of European stations by 4 -6}*1?5 @ & " Q'IE
loud speaker with this outfit is remarkably safisfactory. ©Kadel & 2 o ® g ® [ ]
Herbert. g f SR r— @

IMPROVED RADIO TUBE TELLS
SOUND OF SHADOWS. The tube
shown on the right is that developed by
Mr. Zworykin, who is shown above ex-
amining it. It sends out radio impulses
in response to rays of light; and is so
delicate it will “howl” if a shadow falls
on it, when connected in a suitable cir-
cuit. Among its possible applications
are television, ‘“talking movies,” auto-
matic control of ships, trains and air-
planes, recording the light of stars, etc.
@ Wide World Photos.
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When Nations Listen In

RAFAEL ODIERNO
Baritone of the Odi- f
erno Quartette,
heard in leading {-
at {

B

l “SVANHILDE”

The radio name of a

brilliant soprano,§
Astrid Fjelde, who |
broadcasts Norse
songs over WRNY.

OR. ISAAC LANDMAN
Editor of ‘“The Am-
erican Hebrew,’
rabbi, and director
of WRNY's Jewish
Circle.

JACK SMITH | ¥
“The Whispering (|}
Baritone,”” whose
frequent numbers at |
WRNY are enjoyed
by all his hearers.

ANARAGIKA
DHARMAPALA §
The first Buddhist | |
teacher to put his }
message on the ra-
dio, spoke recently
from WRNY. :

This
harpist appears fort-
nightly at WRNY. |
together with Miss}

ANITA SELF

WRNY.

JUNE LEE

pathos.

Self.

By CHARLES D. [SAACSON

OU have elsewhere had recounted

to you how WRNY on Christmas

Day gave Germany's greetings to

America, in the words of the emi-
nent leaders of the German republic, speak-
ing exclusively and specifically through this
station to the people of America. 1 shall
not attempt o do more than remind you of
it at this time.

Georgette Nyrelle will be in Paris in
February as the special representative of
WRNY, broadcasting a message from
America to the people of IFrance, from the
important stations of that country. She
will speak in English and French, and will
sing a program of French songs as a sym-
bol of American friendship for France, and
as a forerunner of future possibilities of
intercommunication.

John St. Loe Strachey, the famous English
journalist, at the close of his visit to the
United States, gave a farewell greeting of

A charming soprano,
who is heard always '
with Miss Callow at

amity between the English-speaking nations
through WRNY.

Radio is cementing, not only the cities
and regions of the United States, but the
nations of the world in the bonds of a bet-
ter common understanding.

WHERE ALL RUB SHOULDERS

Speaking of cities, perhaps you heard
WRNY when Mayor Kendrick, of Phila-
delphia, and Mayor-Elect Walker, of New
York City, exchanged felicitations in con-
nection with the coming Sesquicentennial
celebration in the City of Brotherly Love?

“The Singing Vag-
abond,”” whose pop- |
|1 ular songs through

i WRNY run the ga-
mut from comedy te

FRANCES MARIE
CALLOW =
distinguished &

Or, speaking of religions, perhaps you
Jhave heard the great Jewish and the great
Catholic leaders sending their messages upon
the air through WRNY?

Or, speaking of the mingling of past and
present, perhaps you heard Governor Henry
J. Allen, of Kansas, speak at the unveiling
of the Roosevelt plaque at The Roosevelt,
the home of WRNY?

Speaking of arts, perhaps you have fol-
lowed the talks on painting, sculpture, archi-
tecture, at WRNY? Now, think of it, there
has been an exhibition of the works of
Zeitlin, Dugas, Gibson, Musgrove, March,
Fssman, Blume, and of the floral designs of
Irene Hayes and other artists, at The Roose-
velt, expressly for the radio listeners of
WRNY.

Radio is the greatest of meceting places.

RELIGIONS OF THE WORLD

At WRNY, the venerable Anaragika
Dharmapala, one of the foremost teachers
among the hundreds of millions of Buddhists
of the world, met with Jewish cantors,
Mohammedan muezzins, Arab chanters, and
many others, in their native costumes and
singing their own religious music. For the
first time in the 2,500 years of Buddhism,
one of their teachers has spoken by radio.
Carl L. Bemies has arranged these wonder-
ful meetings of Musics of All Religions.
Regularly. Dr. Christian F. Reisner, of the
Chelsea Methodist Episcopal Church, ad-
dresses WRNY listeners each Sunday.

FROM STAGE TO MICROPHONE

At WRNY. one night, were Harry Kemp,
“the tramp poet,” and Harold Vinal, editor
of Foices, the magazine of modern poetry.
Here were, one night, Rollo Peters, Estelle
Winwood, Ann Harding, and others from
the production of “The Taming of the

(Continued on page 1358)
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PIETRO SOLDANO
“The Ballade Min-
strel,”” a fine young
American baritone of
operatic and con-
cert popularity, who

T BT

I'| sings _ winsomely
*{ through WRNY.
HE‘.
- . i |
8

»

% 4

1
TR

124
LOUISE STALLINGS
Prominent A meri-
can soprano, who
appeared with Maes-
{ tro Sapic in a grand
opera recital at
RNY.

™

4

CHEVALIER_ De
. LANCELLOTTI
t Director of a song
I series at WRNY,
‘{ has been honored by
“{ the British, French
4 and Italian govern-

BELLE BENNETT
| Creator of ‘Stella

Dallas' gave WRNY
fans a genuine thrill
by her recent ap-
pearance in person.

WILLIAM S. LYNCH
g Assistant  program

director of WRNY,
locks after popular
music and sports
4 features.

GIUSEPPE ADAMI
| WRNY's “Croon-
| §ing Violinist,” plays
1] with soulful, tender,
lilting style.

ROSE BECKER
Violinist of  the
Becker String
Quartette at WRNY.
Others are Paul
Ross, Isaac and
Samuel Kass.

CARL L. BEMIES
Director of *‘Music
of All Religions,”
the picturesque Sun-
day afternoon fea-
4 ture of WRNY pro-
grams.
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GREAT BRITAIN

R It is announced that
station 2LO, the London
broadcast station of the
British Broadcasting Co.,
has installed a new type
of “mike.” It is called
the Reiss microphone and, although very
sensitive, it is claimed to be impervious to
outside vibrations, which would spoil trans-
mission for the ordinary instrument. In-
stead of the usual carbon, it contains a pat-
ent crystal powder welded into a mass by
means of hydraulic pressure.

S

The Radio
_ Revel g

On the night of Decem-
ber 13, 1923, thousands ot
persons in England gath-
ered to celebrate the first
Radio Revel. In London, the party was held
at Olympia, where several thousands elyoyed
the dancing. At Manchester, the feté was
held in the Bell Vue Gardens, and was at-
tended by at least 2,000 persons. More than
500 were present in the King's Hall, Stoke-
on-Trent. These fgures show that a great
sum of money was raised for charity, with
radio as the main attraction.

The binding post shown in the sketch is de-
signed principally for receivers with insuf-
ficient volume to operate a loud speaker. Each
hole in the rim of the binding post will accom-
modate the tip of a phone cord, or a wire of
about the same diameter. The clamping proc-
ess is done by a flexible strip placed aroun the
post directly beneath the rim which contains
the holes. This English binding post will ac-
commodate six connectors.

An interesting part of the evening's amuse-
ment was the relayed programs from Euro-
pean stations. Transmissions were relayed
to the different parties from Berlin, Spain,
Switzerland and Holland, and it is reported
that the novelty of dancing to music coming
from different countries was greatly enjoyed.

Sir Robert N. Kotze, a

I R A

G°_1d Find- mining engineer in the
ing by :  cmploy of the South Afri-

e

Radio

Sawmnn

can Government, is confi-
* dent that it is possible to
discover gold and other mineral deposits by

The filament rheostat that is shown in the ac-
companying illustration is of an Enﬁhsh make.
The resistance wire is wound on the cylinder
that is attached to the central shaft, which is
rotated by the knob that projects through the
panel. The contact to the wire is made by the
clamp that encircles it on the right side. As
can be seen, the instrument is designed for
a single-hole panel mounting.

the aid of radio. It is already possible, he
states, to send radio waves through the crust
of the earth; and as various kinds of min-

To SET

The antenna-and-ground plug is an arrangement
whereby the antenna may be safely grounded
when the set is not in use. Ag may be seen
from the sketch, one plug is connected to the
receiver binding posts; and when the one that
is chained to the stationary plug has been re-
moved from its connection, both the antenna
and the ground are connected to the set by
merely plugging in. This is an English invention.

erals respond to waves in varying ways, it
should he possible to devise some system of

distinguishing the mineral composition of the
layers one encountered.

[N

FRANCE
g|:n|||||||lIi|||'llll-“-lllllllll.ll.:lmll, The club of Lille and
: A Novel district radio amateurs
£ Periodical have started a ncw ven-

ture, which is believed to
be unique, as far as can be ascertained. This
is a bi-monthly paper which will be entirely

e DRI T Y T oY

The radio frequency trans-
former shown in the
sketch is of the plug.in
type, so popular in Eng-
land. These transformers
are manufactured in sets
of three; and to accom-
modate the wide bands of
wave-lengths in Europe,
are made in five ranges.
They can be used to re-
ceive any wave between
260°and 3,300 meters.

edited, printed—and read—by the members
of the club. No copy will be on sale and
members will not be allowed to give away
their copies. This ought to have, incidentally,
the effect of making this little paper some-
thing of a journalistic curiosity and rarity.

=

GERMANY

. . Recently, in Eberen,
Lightning Franconia, lightning
Plays with struck the spire of the
Radio In- village church. which was
stallation not provided with a light-
Part of

ning conductor.

www.americanradiohistorv.com
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The English crystal detector shown in the

above illustration is of a balanced type and its

main advantage, as claimed by the manufac-

turer, is that the contact on the crystal will not
vary because of vibrations.

the charge seems to have worked its way
along a series of iron nails in the roof and
penetrated to the clock in the tower, which
was stopped, but not damaged. The bulk of
the charge, however, was attracted by the
three-wire antenna of the village priest’s
radio set, which he had rigged up on the
side of the church tower. The antenna en-
tirely disappeared. The set was grounded to
a water cistern; and while there were traces
of burns on the window sill of the vestry,
where the lead went to the cistern, no further
damage could be observed, the set itself be-
ing entirely undamaged.

Dr. von Stetten, a not-
ed German physiologist,
as the result of experi-

" ments among the cattle in
the high feeding grounds of the Alps, an-
nounces that cows give more milk ii music
is played while they are being milked. The
music employed was that broadcast by a
Swiss radio station; and it was plaved to
the cows by means of a loud speaker while
the milking process was going on.

Radio and
the Dairy

The loud speaker, made by an English firm,
is unique for its size. It is only four inches in
height. It resembles a small vase -of tortoise-
shell, and it is claimed by the maker that there
is a complete absence of distortion and vibra-
tory noises. It is made in three types, 4,000-

ohm, 2,000.ohm and 120-ohm. :
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Radio Set Owner’s [nformation

CLEANING CRYSTALS

1. John B. Mahamn, of Columbia, S. D,
asks:

What is the best way to clean the crystal
of a crystal detector?

Never use water as a cleansing medium
for crystals. 1f the crystal is of the de-
tachable type (that is, one that can be re-
moved from the containing cup after the
small setscrew is loosened), take it from
the cup. It will be wise to provide your-
self with a pair of long-nose pliers or some
similar tool for handling the crystal after
it is cleancd, as the oil from the hands
makes a coating on the crystal, which re-
duces its electrical efficiency. After the

ALC(BHOL

<+ MOUNTING
- METAL

Crystals are best cleaned with a brush moist-
ened with alcohol.

crystal is removed, dip a small, clcan brush
into some alcohol and with this remove as
much of the dust on the crystal as possible.
Allow this to dry thoroughly and then re-
peat the operation to insure that the crystal
shall be as clean as possible. Then, with
the long-nose pliers, replace the crystal in
the cup and tighten the setscrew.

1f your crystal detector is not provided
with a glass cylinder, protecting the crystal
from dust and dirt, it will be a good idea
to clean your crystal every three or four
weeks, to insure good reception at all times;
for nothing will reduce the efficiency of a
crystal detector like dust.

CONNECTING BATTERIES TO THE
SET

2. Henry L. Battleson. of Los Angeles.
Calif., asks:

What is a good, neat way of arranging
the wires from the batteries to my receiver?

One of the neatest methods is to make a
cable of the wires; that is, instead of having
them strung separately in an unsightly man-
ner, the wires are fastened together com-
pactly. Of course. when such a cable is
made, it is necessary that the wires be
insulated or covered, so that the different
batteries will not be ruined by the bare wires
touching. Ordinary bell wire is excellent for
this purpose, as this has an insulation which
is waxed and so will lend itself nicely to
cabling.

Place the batteries and the receiving set
in the positions that you wish them to oc-
cupy. Start with the two leads from the
“A"” battery, which is either one or more
dry cells or a storage battery. Run a wire

DETAIL OF
CABLE

A neat method of connection is to construct
cable as shown above.

’I‘HIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partment is to furnish assistance to
those readers who have not yet
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to handle them.

There is always new blood com-
ing into the fraternity of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
an account of his troubles to the
editor of this department. No let-
ters will be answered by mail. The
editor will select from the letters :
which he receives those queries :
that seem to be of most practical in-
terest to all, and will answer them
fully “and in detail each month.
There will be no charge for this
service. Simply write to SET :
OWNERS’ INFORMATION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

from the plus side of the battery (which
is the center post of a dry cell, or. in the
case of a storage battery, either marked with
a plus (4) sign or painted red) to the
plus terminal of the recciver. In measuring
these wires, choose a path from the batteries
to the set that every wire can follow, as
they are all to be bound together later. Pro-
vide yourself with a dozen or so small tags
that can be attached to each end of the wires,
When vou have measured a wire and scraped
the ends clean of insulation, attach at once.
at each cond of the wire. a tag which is
marked “plus A" Do the same for the
“A” minus lead, and for leads that are run
to the “B” battery. [Fasten all the leads in
their proper places, and bind them together
with stout string. starting where the frst
two wires join. The easiest method of bind-
ink is to use a serics of half-hitches along
the cable; and then. when it is necessary to
bring a wire off to a battery terminal or
binding post., the wire <can be securely
fastened.

If the receiver is in a cabinet. the cable
may be run through a hole in the back of
the cabinet and thence to the respective
binding posts. If the wires are neatly tied,
this method of binding will eliminate the
“messy” look that so many sets have, and
at the same time will provide an efficient
aid when it becomes necessary to substitute
new battcries.

CAN A LOOP ANTENNA BE USED?

asks:

My set has a detector tube and two stages.
Can I operate this on a loop antenna?

We assume from the question that the set
has two stages of audio frequency amplifica-
tion, and the answer, in that case, is in the
negative. It is almost useless, and a waste
of time, trying to get satisfactory results
from a loop antenna with a set of this type.
These three-tube receivers are designed pri-
marily for use with an outside antenna; and

www.americanradiohistorv.com

3. James R. Kidder, of New York City,

it is seldom that even locals can be brought in
on the loud speaker when a loop is used.
We advise the use of an antenna, of a single
wire about 125 feet in length. Put the an-
tenna as high as possible; and remember
that the length of the lead-in, that is, the
wire connecting the antenna to the set, must
be counted in as part of the effective length
of the antenna. For example, if the wire
from the antenna to the set is 30 feet long,
then the stretch of wire between insulators
need be only 95 feet.

It might be mentioned here that a loop
antenna should be used only when there are
five tubes or more in a set; that is, when
there arc at least two stages of radio fre-
quency amplification, a detector, and two
stages of audio frequency amplification. Of
course, sets of the reflex type sometimes

accomplish the same number of steps with’

three tubes, and some of these sets operate
satisfactorily on a loop.

TESTS FOR LOUD SPEAKERS

4, Ilenry K. Swain, of Media, Pa., asks:

When I plug in my ear-phones to my set.
the music is loud enough to hear all over the
room; yet, when I plug in the loud speaker,
there are no results at all.  Why is this?

First, we would advise that the loud
speaker be tested. Procure a dry cell and.
with your ear close to the loud speaker, hold
one of the terminal tips to one of the termi-
nals of the battery and tap the other termi-
nal of the cell with the other tip. There
should be a decided sharp click audible in
the horn or cone. If there is no answering
chck.'the next places to look are the leads.
or wires connecting the instrument to the
receiver. One of these may be broken; and.
in this case, the speaker cannot function.
These leads may be tested in scveral differ-
ent ways; one of the best being to have a

LOUD SPEAKER DRY CELL

LEAD

MINIATURE
LAMP

i

Above is shown the method for testing lead
of any sort for continuity.

dry cell and a miniaturc electric lamp that
will light with 1% volts, the voltage of a
dry cell. Connect one side of the lamp to the
ceil and then, for the other side of the line,
use the lead that is to be tcsted. Be sure
that you get the ends of the same wire,
as they run in a common silk sleeve for
part of their length. Test both wires. If
the lamp lights, then the wire is continu-
ous, and the trouble must be searched for
elsewhere. The other place where the
trouble might be is in the loud speaker
itself ; and the best thing to do, in that
case, 1s to take the instrument to the place
where it was purchased and let the dealer
lcok it over.

REACTIVATING VACUUM TUBES

5. Morris S. Green, of Baton Rouge, Ia.,
asks:

I have a (lu’ec-tube regenerative receiver.
The tubes light, the batteries are in good
condition, and all the connections seem to
be Why can I not get any music?

Assumin% that Mr. Green has thoroughly

(Continued on page 1368)
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How Shall [ Begin?

By A. P. PECK

who likes to construct his or her own sets.
Of course, the experimenter belongs to a
certain extent in this classification ; but, then,
there are others who want to build just one
radio set, so that they <an listen to it and

OR many months this department has

been running in the pages of Rabpio

NEews, and during that period of time

has received hundreds of letters from
various rcaders on different phascs of ele-
mentary radio reception. One of the most
frequent questions asked, and onc that has
not been definitely dedlt with in these col-
umns, is that indicated by the -heading of
this article.

When a beginner, or one unversed in the
art of radio receptign, first considers that
field from a layman's standpoint he is apt
to obtain a very erroncous impression of the
cntire situation. If he approaches it by
reading some of the technical articles appear-
ing in various publications, he is liable to
believe that radio might almost be classed
with the “black arts” in complexity. Such
is not at all the case, and this impression
must be banished if radio reception is to
progress as fast as it should in the next
few years. Rather than a most complicated

= o — ——t

Fig. 1, The above shows examples of unit-panel
mountings, for instruments to be used in
experimental work,

show it to their friends, and with pride in
their voices announce to the world in gen-
eral that they have actually built a radio
receiving sct that works. This class usually
wants to build just onc good set and use it

subject, the opecration and use of a radio

receiving set is most simple; and in these

columns we will deal with its various phases

in such a way that, we hope, the result will

be the removal of many of the mistaken

impressions that are abroad regarding radio.
THE AMATEURS

In this greatest of indoor sports, there are
several different classifications of people to
be considered when we want to talk ahout
how to begin. TFirst and foremost, we have
the experimenter. He is the man, or woman
for that matter, who likes to work with
radio apparatus, cither for the sheer fun
of it, or for the valuable information to be
obtained by experimental work. Usually,
listening to the various broadcast programs
is, on the part of the experimenter, merely
a secondary matter. Many times programs
are listened to only for the sake of testing
out some new circuit or new adjustment. and
not for the programs themsclves.

In this present article, it will hardly do
to deal in detail with the needs of the experi-
menters. Most of them have already started
along this line, and a good many more of
them will develop out of the other classes
of broadcast listeners once they have become
initiated in the game. Therefore, these few
words will suffice for the experimenter.

BUILDERS AND BUYERS

Then we have two other main classifica-
tions. The fivst is the builder, or the one

e R 13

Fig. 7. Left: A standard
type of six-tube super-het-
erodyne, which is an ex-
cellent one for the radio
beginner who knows little,
if “anything, about the
science. It Is entirely self-
contained and gives good
results.
Photo by Courtesy Radio
Corp. of America.
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for a considerable length of time. Under this
general classification there are two types who
must be considered. Onc is the person who
wants to spend as little money as possible in
the construction of a sct, and the other is the
one to whom moncy is little, if any, object.
More of this later.

The second general classification, after the
builder, is the buyer, or man who wants a
radio rcceiving sct, but wants it completely
installed and equipped, so that all he has to
do is turn the dials and listen to programs.

Here, again, we find the rich and the poor,
or those who want to buy the best set and
those who Yo not want to spend too much
money.

FIRST, THE AERIAL

Now let us consider the specific needs of
the various classifications listed above and
just how they should begin. The first thing
that everyone will need, be he experimenter,
builder or buyer, is a good outdoor aerial
and a ground connection ; both of them being
connected by means of wires to a point where
the radio set is to be located. The construc-
tion of aerials and the installation of ground
connections has been dealt with in past issues
of this magazine, and a very simple way in
this same department.

The aerial, as you undoubtedly know from
observation, is a more or less lengthy wire,
stretched betwcen two convenient supports.
It should bhe placed as high as possible and
may be any length from 40 to 100 {eet.
The general results will not be greatly af-
fected Ly the length; but we may say in
passing that a short aerial will enable you
to tune out stations better than a long one;
whereas, a longer aerial will give louder
signals than a short one.

The aerial wire must be insulated or cut
off from its supports so that the weak cur-
rents picked up by it from a broadcast sta-
tion will not lealk off to the ground and be
lost to the receiving set. These insulators
should be of glass or of glazed porcelain,
and should be securely fastened to the aerial
wire and also to the supports. A casual
glance at the insulators themselves, after
they have been purchased, will show just
how the wires are to be fastcned to them.
If you want to have the very best possible
acrial, and one that will not be affected
by weather conditions, use enameled solid
copper wire. Use the same material for the
lead-in, or the wire that connects the aerial
to the radio receiving set; and where the
lead-inn and aerial join, solder the joint firmly
so that no losses will take place. At your
nearest radio store, get any standard type
of lead-in insulator, either that designed to
be placed in a hole in the wall or along the
window sill, and by means of it, connect
your lead-in to the receiving set.

o

Fig. 5. A single-tube set,
for the radio beginner who
does not desire to invest
much money in radio, is
shown at the right. Under
good reception conditions,
this set will give excep-
tional results, considering
the amount of equipment

used.
Photo by Courtesy Dalco
Radio Co.
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The ground connection may be made to a
cold-water pipe by scraping the surface of
the pipe perfectly clean, applying a clamp to
it, and soldering or bolting a wire firmly
to the clamp. This wire is then led to the
“ground” binding post on the receiving set.

CONVENIENCE IN SET BUILDING

After the aerial and ground installation
has been made, we will turn our attention
to the receiving set to be used. We take
it for granted that few, if any, of our read-
ers will desire to use a set with a loop
aerial; at least until they have become
thoroughly familiar with radio reception.
Therefore, we have left this phase out of
this discussion.

For the benefit of the experimenter, we
illustrate, in Fig. 1, how various separate
instruments are mounted, in what is called
unit style; so arranged that they can .be
quickly and easily connected to each other,
and then changed around until the best
results are obtained. For the man who waunts
to make several different types of receiving
sets and experiment with them without buy-
ing many different and duplicate parts, the
unit panel idea is a mighty good one.

Then, for the man who builds his own
and wants to find out just what goes on in
his set and study it carefully, we show the
type of set in Fig. 2 that will lend itself
admirably to this purpose. Here, again, no
definite details are given as the photograph
is shown merely to illustrate the point. The
various instruments are laid out on a base-
board and mounted by means of wood
screws, or short mountmg strips; and then
the instruments are connected together, fol-
lowing any one of the standard circuits that
may be found in the pages of various radio
publications, The particular type of set
shown was assembled for the purpose of
experimenting with a vacuum-tube detector
and one stage of tuned radio frequency am-
plification. However, the same form can be
followed for any type of set; and the in-
struments can be connected together, and the
connections changed, until the best results
are obtained. This type of set is recom-
mended for the beginner who is handy with
tools and does not want to spend any more

Fig. 4. Above: A “freak” crystal receiving set,

built on and about an ordinary lead pencil. 1,

coil; 2, pencil core; 3, sliding clip; 4, crystal
and catwhisker.
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Fig. 6. Another type of set
for the radio beginner who
desires to buy a good one is
shown at the right. Using
three tubes, this set works
as well as many four- and
five-tube sets. It is select-

ive and ives excellent
volume.

Photo b&r Courtesy Crosley
adio Corp.

money than js absolutely necessary. As will
be noted, there is nothing at all used in
connection with a set of this nature that
is not absolutely necessary in its operation.
Such frills and fancies as panels and cabi-
nets have been eliminated and every cent
expended on the set goes toward working
apparatus only.

THE BUILDER WHO WANTS SIMPLICITY

Now we have the third builder to consider.
He is the man who wants to build a good,

Fig. 3. The above is an_example of a home-
made set that can be readily made by the radio
beginner if instructions are followed.

yet simple, set; but does not want to go into
technicalities which may lead him into future
trouble. Therefore, a set as simple as_the
one shown in Fig. 3 should be selected. This
is a standard type of receiver, known as a
three-circuit tuner, employing a vacuum-tube
detector and two stages of -audio frequency
amplification.

Just to show what can be done by some-
one who desires to build a very cheap radio
set, we illustrate the one shown in [Iig. 4.
This was a set that was entered in a prize
contest conducted some time ago by Scicnce
and Invention Magazine. It comprises a
complete crystal set, less aerial, ground and
phones. However, it works and gives quite
good results for local reception; and it goes
to -show just what can be accomplished
when an ingenious builder finds out a little
bit about radio and tries to build a simple,
cheap receiver.

THE READY-MADE SET

At last we come to consideration of the
buyer. Knowing nothing about radio, the
very best thing for him to do is to go di-
rectly to some large radio dealer and inquirc
about the purchase of a complete set, with
all the necessary accessories, and at the same
time ask the price of installing the same set.
If he does not want to spend very much
money, some type of single-tube receiving
set should be decided upon. Such a set, com-
plete with all accessories, such as batteries,
phones and tube, should not cost more than
$25.00; and any reliable radio dealer will
usually install this set for an additional §5.00
or $10.00. If, however, the various articles
appearing in this department have been fol-
lowed and read carefully, the purchaser of
any type of set should have no trouble in
installing it himself, and thus save himself
a little money. A very simple type of single-
tube receiving set that is easy to operate is
shown in Fig. §
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If it is desired to spend cven more money
in the purchase of a receiving set. and yet
economy be desired, therc are several differ-
ent types of so-called reflex sets on the
market, in which some of the tubes em-
ployed are made to do twice their normal
work. This is accomplished by means of
clever arrangements of various instruments,
and in the set illustrated in Fig. 6, three tubes
are so arranged as to do the work of four.
By using a set of this nature, the number
of tubes required for given results is re-
duced, and the consequent battery current
consumption is also cut down. It 1§ obvious
that it will be more economical to use three
tubes than four and, therefore, a set of this
nature is to be recommended. In its manu-
factured form, it is easy to handle and
tunes very nicely. It is sharp enough in
tuning for all ordinary purposes; or, in
other words, you can select any station you
desire to listen to, without interference from
others.

RADIO RECEIVERS DE LUXE

For the man who wants to buy the very
best possible in radio receiving sets, the ini-
tiated immediately thinks of something on
the order of what is known as the super-
heterodyne. One of the several types avail-
able today for both the buyer and the builder
is illustrated in Fig. 7. This set is sold only
in its manufactured form and would be
rather difficult for the builder to imitate;
but, on the other hand, practically every radio
periodical carries a super-heterodyne con-
structional article in almost every issue. If
you lean toward the best in reception, it will
pay you to consider the construction of
such a set after you have mastered the
simpler sets.

For the buyer, however, ease of construc-
tion is no criterion, inasmuch as he will have
nothing to do with it. Therefore, with money
at ;his command, he can purchase a set such
as the one shown in Fig. 7, or an even more
elaborate one, have it installed in his own
home and then proceed to enjoy himself. In
any event, one thing that every radio beginner
should do is to become familiar with the
various radio stores in his vicinity or with
the various mail order houses through the

Fig- 2. The so-called breadboard layout, shown
above, is a very good type for the radio begin-
ner and experimenter to employ.

mediums of their catalogues. By looking
over their various sets or studying pamphlets
and catalogues, much information relative to
radio in general can be picked up, and by
talking to the salesmen in the stores, you
can find out many things that will be of
interest to you.
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Short-Wave Work [n IRAQ [Mesopotamial

By FLIGHT LIEUT. R. F. DURRANT, A.F.C., R.A.F.

The results, set forth in this article, of tests conducted in Mesopotamia, should be of the great-
est interest to everyone who works on the shorter waves. Lieut. Durrant worked with stations

~D

OTH the amateur and professional

experimental radio world have been

so busily engaged in collecting data

on the wave-band, 15 to 100 meters,
that I offer no apology for intruding on this
subject and setting down my experiences,
obtained in the atmospheric-laden ether of
'Iraq (Mesopotamia).

My work extended, geographically, from
Basrah, in the Persian Guilf, up country to
Baghdad, and more particularly in the
Mosul Vilayet.

At Basrah, in southern ’Iraq, one has
a large sector of swamp country to work
over for radio communication; it is here
that static and atmospherics of the “grinder”
type, originating in the Indian Ocean, appear
with venomous regularity, rendering rapid
communication on the higher wave-lengths
at times slow and inaccurate.

When I left England in 1923, experimental
long-range, short-wave work was entirely
confined to a few British and French experi-
menters carrying out nightly tests with the
United States of America on 100 meters
and above, and, as far as I am aware, com-
munication had not been established with
any experimenter east of Suez.

CONSTRUCTION OF STATION

Tt was with the object of ascertaining the
strength, fading effect, ctc., of signals on
short waves from Europe and the United
States, and also to compare the strength of
static on a wave-band of 70 to 100 meters,
that the first receiver was constructed. As
an aerial, I had two 30-foot field masts, 45
feet apart, and a four-wire equally-spaced
counterpoise on spreaders directly underneath
the aerial, the antenna consisting of a four-
wire sausage on eight-inch spreaders; the
lead-in, which was twenty fect in length, ran
direct to an ebonite tube, inverted L; on
one side, practically against the aerial, was
a bamboo matting fence. Scattered around
were buildings, mostly with tin roofs.

The receiver used was the ordinary aperi-
odic aerial, tuned secondary, and reactance—
owing to the absence of any coils or proper
formers, and in order not to waste time
obtaining supplies from England, circular
cardboard boxes were used, wound with No.
28 D.C.C. wire; condensers, also, were a
problem, the only available being of an obso-
lete pattern. Crude wooden handles were
fitted to avoid body capacity effects.

It was with great curiosity that I spent a
memorable night and dawn in sweeping
around trying to intercept a definite call-
sign. Onc valve was used, an ordinary dull
emitter, which took normally 20-40 volts
H.T.. but the set could not be persvuaded to
oscillate unless H.T. of the value of 80-90
volts was applied.

FIRST CALL FROM SWEDEN

After several hours a steady R7 note
was heard, which turned out to be SMYY
(Vaxholm, Sweden), using, it was after-
wards verified, an input of 30 watts on 90
meters: hardly had I copied this call-sign
ere GSNN came through, and I had the
great satisfaction of intercepting in 'Iraq the
first British station.

Nightly watches were kept, and GZNM
and G2LZ came on the scene, followed by
others whose call-signs follow. Steps were
then taken to rig up a transmitter, and the
following very roughly-improvised gear was
wired up, using a direct-coupled aerial cir-
cuit. Aerial coil and reactance were both
on cardboard formers wound with seven-

stranded No. 22 bare coppper wire, a D.C.
motor generator giving 1,000-1,500 volts run
from the lighting mains, and a 250-watt
transmitting valve with a 14-volt accumula-
tor for filament lighting.

No great hopes were entertained of reach-
ing farther than a thousand miles with this
extraordinarily primitive apparatus. One
week's tests were arranged with GSNN and
in the early dawn (0200 GMT) I had the
great satisfaction of hearing him telling me
I was quite readable, the signals at the Brit-
ish end growing steadily in strength while
the sun was rising in 'Iraq—during the first
test, which was the first time direct two-way
wircless communication between England
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and 'Iraq had been obtained. The atmos-
pherics were too fierce to read signals on
the higher waves and, although reception
was difficult on the onc valve, each word was
only sent twice; and at the finish, as the
atmosphierics dwindled with the sun rising,
each message was sent once only. These
tests were satisfactorily carried out without
interruption for one weck.

RECEPTION OF BRITISH STATIONS

After this, regular nightly watch was
maintained, and communication established
with G2ZNM and 2LZ, both gentlemen giv-
ing me the greatest assistance with various
improvements and changing of waves that
were tried.

As soon as regular communication was a
nightly occurrence, investigations were made
to find the periods for reliable work during
the twenty-four hours.

Owing to the fact that the British sta-
tions were unable to transmit during broad-
casting periods, some very valuable data
were not able to be obtained. There was
not another short-wave set within a thousand
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on every continent and reached some very excellent conclusions as a result.

miles, and I was entirely reliant on the
British experimenters for a!l information.
From December to March, communication
would be opened up at 1815 G.M.T. (9:15
P.M. in ’Traq) on 90 meters—this could
only be carried out until 1900 G.M.T., owing
to the British stations having to close down
for the B.B.C. transmissions—the next period
available being usually 2300 G.M.T., or 2
A .M. with me. Signals from Great Britain
were always R6-7 at 1815 G.M.T. At 2300
G.M.T. this strength would increase to R9
plus, and they would reach their maximum
at 0130 GM.T.. after which period they
would go to R7 and finally fade out at
0530 G.M.T., when it had been sunlight for
three hours with us.

It was at first thought that atmospherics in
'Traq would be sufficiently moderate on low
waves to insure continuous communication
with the United Kingdom every night.
had great hopes that this would be the case;
everything during December, January, Feb-
ruary and March pointed to that end—but
with the advent of the summer it was
found that there were certain nights when
atinospherics were too strong to read U.K.
on any wave from 20 to 100 meters. The
percentage of “bad air” nights was, however,
very few in comparison with high waves.
Only those who have listened in around the
Equator and South America will realize
what I mean by X'’s. It is no exaggeration
to say that, with a 3-valve receiver, with
the phones on the table, X's can be heard
one hundred feet away. They are at their
maximum at night, but herald the approach
of a sandstorm during the day, and often
continue throughout the twenty-four hours.
Their minima, as measured by D.F., were
N.E. or S.W.

‘SUNSET AND SUNRISE TESTS

The first tests with Great Britain were
always carried out on waves varying from
82 to 95 meters. Watch was also kept
directly the sun was slipping below the hori-
zon, and to my astonishment Australia and
New Zealand stations could be heard “tuning
up” and giving preliminary calls. They
would then fade out for two hours and re-
appear two hours after sunset, when com-
munication was opened up with A3BD and
A28, and New Zealand 2AC, 4AA and
4AK. These stations would fade out ahout
1930 G.M.T. and, strange to relate, could
never be heard at sunrise in 'Iraq, but only
at sunrise in Australia.

The best low-power results were always
ohtained witl® Finland, and all the Finns
could be worked each way on 12 to 20 watts.
They were mostly students in military
colleges.

The average power of GHH was 100
watts. Let me remark that, of the many
English stations read, it was only stations
who had a steady, clear note, like 20D,
2NM, 2LZ, who could be read through the
static. An amazing frame aerial test was
carried out with G6KK, who, with twelve
watts input using an eight-inch square
frame, was situated on the first floor of a
three-story house in Blackpool. He was
worked for several hours, being received
RS on two valves—on switching over to his
ordinary outdoor aerial, the received strength
was only two points higher.

UNITED STATES, CANADA, BRAZIL
A lookout was then kept for the United
(Continued on page 1340)
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Radic as anh Ally to the Theatre

N a recent issue of Rapto NEws the
‘writer found an interesting statement
by Theodore H. Nakken to the effect
that . . . the talking or musical motion
picture film will come into its own only after
a severe and bitter fight with the powers
that be in filmland.” Mr. Nakken was dis-
cussing the possibility of combining radio
with the movies.
Every modern invention has in its incep-
tion threatened to be a bogie to some indus-
try. In the beginning, radio broadcasting
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Sol Lesser at the microphone of KFI.

was frowned upon by theatre owners and
producers throughout the country. In the
spring of 1922 the Actors’ Equity Associa-
tion went on record as opposed to its mem-
bers appearing in radio concerts, and the
statement was made regarding broadcast-
ing: “If this thing grows, and it bids fair
to assume enormous proportions, there will
soon be no incentive to go to the theatres.
When audiences can hear everything in their
homes they won’t have to go out to be en-
tertained.”

DOES RADIO THREATEN THE THEATRE?

Never at any time has radio attempted to
combat the movies, but it has had to fight
frank opposition. “It is bound to prove a
detriment to the box office!” was the cry,
and as a result theatrical co-operation was
withheld for some time.

In contrast to this attitude, the West
Coast Theatres of California and the Metro-
Goldwyn-Mayer Film Corporation recently
staged one of the largest radio-movie tie-ups
ever conducted. The whole-hearted co-op-
eration of the officials of the two organiza-
tions was so sincerely and enthusiastically
given that there could be no question of op-
position.

Yet there are now over 550 broadcast sta-
tions in the United States, and receiving sets
installed in 4,250,000 homes, and radio sales
of sets, parts and accessories for 1925 are
estimated at $450,000,000. What has this
meant to the theatrical box office?

Because of his gigantic activities and

By COLMAN GALLOWAY

8ol Lesser, theatrical and motion picture magnate, tells Colman Galloway what he thinks about
it, and predicts the co-operation of the two methods of entertainment on a scale never before at-

tem pted.

prominence in the motion picture and the-
atrical world, I went to the “Little Napo-
leon of the Films,” Sol Lesser, for my an-
swer,

There are, perhaps, few men more inter-
ested vitally in national entertainment prob-
lems than Mr. Lesser, and he sees them
from the showman’s viewpoint. So when I
asked him if the radio was a menace to the
theatrical box office he was in a position to
answer authoritatively. And he did.

“Positively no!” he declared. “It is one
of the world’s most delightful entertain-
ments, and with every added improvement is
becoming a greater ally of the theatre.

“I know,” he continued with a smile, “that
broadcasting has been regarded as a menace
from a theatrical viewpoint, but the few
who still cling to that attitude are in the
minority. Motion pictures, the legitimate
stage, and radio are furnishing the world
with mass entertainment today, each one
contributing its quota toward keeping the
world happy and contented. While at pres-
ent each one of the three is independent o
the other, the day is coming when they will
be close allies. This is particularly true of
the future of radio and moving pictures.

RADIO AND MOVIES TO FUSE

“When I prophesied this some years ago,
I astounded some of my associates who con-
sidered the attitude visionary for
one enjoying a practical reputa-
tion. I was familiar with the pre-
dictions made by Hugo Gerns-
back and his ideas of the motion
picture and radio functioning to-
gether, and the success of some
recent tests along that line have
been as pleasing to me as they
undoubtedly are to him.

“Your publication recently car-
ried an article concerning
these tests made by the
Metro-Goldwyn-Mayer Cor-
poration and the West Coast
Theatres, and I believe the
attitude of co-operation dis-
played by the West Coast
Theatres is impressive evi-
dence that we consider radio '
an ally. .

“In addition to whatever
service we can render in ex-
periments and tests, our
vaudeville division bills one
of the Los Angeles radio !
stations twice each week in the
same manner we bill a theatre,
and is constantly furnishing
talent for various radio pro-
grams without charge.” .

In the evening I visited the home
of Sol Lesser. Radio was the
principal form of entertainment,
and Mr. Lesser proved to be as
enthusiastic a fan as his two
children.

Using the home as an illustra-
tion, he pointed out :

“You can picture the effect it
would have on our home, on
Mrs. Lesser and our boy and girl,
if the radio were taken from their
lives. It has developed into a part
of our daily life, from both an edu-
cational and an amusement stand-
point. True, like the average Ameri-
can family, we are fond of the
movies and stagepresqntations. and

ticular form of entertainment, attendance at
the theatre is necessary. .But there are so
many hours when the radio renders service
and pleasure that the twd ‘do not conflict,
Our home is typical of the average, I
believe, and my own experience teaches me
that those in the theatrical industry who
oppose such a valuable adjunct to home life
are making a grievous error,

“This is from the personal viewpoint. It
shows how radio has reached me, through
my home.

RADIO MOVIES AS A COMMERCIAL

PROPOSITION

“There is another angle. As a showman,
radio represents a commercial proposition
with valuable possibilitiecs to me and the
industries with which I am affiliated. As I
have said, radio is now practically independ-
ent. It will be for some time. It is in a

process of development, and when it has
mechanically reached that point where it can
be adapted to the motion picture as an aid
in film screening and entertainment there
will be a commercial alliance effected un-
(Continued on page 1344)

S A

Sol Lesser, president of the Principal Pictures Corporation, in

devote some evenings in each week he broadcast station of Earl C. Anthony, Inc., KFI, Los

to them. In order to get this par-
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New Developments [h Radio Apparatus

ANS who live in or near large cities,

in which powerful broadcast stations

are situated, are quite satisfied with

receivers having two stages of audio
frequency amplification; as with such re-
ceivers, it is often necessary to turn down
the rheostats or volume controls in order to
keep the loud speaker from chattering. But
in many isolated districts, and in localities
where reception of all stations is poor. be-
cause of natural obstructions, the need is
felt for a receiver that will give full loud
speaker volume on signals that are very
feeble when they reach the antenna.

The receiver illustrated in the accompany-
ing halftones was engineered and manufac-
tured in a small town where receiving condi-
tions are poor, and has been deSIgned to give
satisfactory service under similar COI’ldlthI’lS
elsewhere, For thlS reason, 1t employs the

By A. K. LAING

Radio continues to advance as rapidly as in the earlier days of the broadcasting boom.
season brings its crop of new sets and parts, and of late no prominent manufacturer has placed
upon the market a product that does not embody at least one unique feature.
presented on the following pages are all typical of up-to-date ideas in design and manufacture.

Provision has been made for antennas of
varying length by arranguw taps on the
antenna mductance The “C" battery ls S0
arranged that the six tubes drdaw less “B”
l)at.ery current than half that number would,
if used without a “C” battery.

PHONE AND SPEAKER CONNECTIONS

The appearance of the set, when in use,
is improved by the fact that the jack for
phones or loud speaker is located in the
back of the cabinet instead of on the front
panel. The panc! itsclf is of bronze, and
the markmgs are in raised old gold ﬁmsh
The cabinet is Adam brown.

All connections to batteries and to the an-
tenna and ground are made through a com-
bination plug, the sockct for which is situ-
ated in the bacl\ of the cabinet. This is a

e ———

standard arrangement of two stages of tuned
R.I. amplification and detector, but has three
stages of A.F. amplification instead of the
customary two. This provides for full leud
speaker volume from stations that, in an or-
dinary set, would come in but faintly.

NOVEL METHOD OF SINGLE.CONTROL

A unique method of single-control is used
to vary simultaneously the condensers in thc
radio frequency stages and in the detector
circuit. The shafts of all the condensers
carry large pulleys and anchored belts made
from steel wire. Tension springs, which
may be seen in the illustrations, arc used
to keep the belts taut, and to prevent end
play. A provision is made to adjust the
first and third condensers, to bring them
back into synchronism with the central one
should they happen to get out of adjustment.
In addition, to compensate for any de-
tuning caused by the effect of the antenna
circuit, there is provided on the first con-
denser a vernier, controlled by the small
knob situated in the center of the main
single-knob control. This brings all of the
tuning controls into one location on the pancl.

The two small knobs in the lower corners
of the panel control volume and stability in
the receiver. The volume control varies the
potential on the grid of the second audio
amplifying tube. It consists of a 100,000-
ohm potentiometer shunted across the sec-
ondary of the second audio transformer,
with a variable tap connected to the grid.

The stability control is another variable
resistance connected in sertes with the plates
of the radio frequency amplifying tubes. This
is varied to increase sensitivity and clarity,
up to the point at which the tubes break
into oscillation.

o v'\a-'lu-q-.-iu-h;o:'l T e

feature that will be especially pleasing to

it

1, shows the three vari-
able condensers; 2, the
pulleys: 3, the connecting
cable; 4, the metal panel;
5, belt for vernier con-

denser; 6, R.F. trans-
formers: 8, suspended
panel; 9, ballast resist-

ance; 10, plug for battery
connections; 11, phone
jack. Other numbers cor-
respond to those in the il-
lustration below.
Photos on this page by
courtesy of Stmplex
Radio Co.
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housewives ; as all of the connections may be
made or broken with one simple operation, so
that it is an easy matter to move the set
for cleaning. or any other purpose.

The recciver has been designed with spe-
cial care in the audio frequency portion of
the circuit, insuring good tone. Despite .the
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The bottom view of the receiver,

control knob: 14, main condenser control;
tiometer; 16, potentiometer; 17, rheostat;

amphﬁer, 22, A.F. amplifiers; 23, A.F. transformers
denser; 26, Tubber supports for section

www.americanradiohistorv.com

5, vernier pulley; 6,
last resistance; 10, plug for receiving battery leads; 11,
15, cam switch for openin
18, gnd condenser and grid leak; 20, detector; 21, R,F.

Each

The apparatus

fact that three stages of audio frequency
amplification are employed, the tone is quite
satisfactory. This is due in a large part
to the use of transformers of low ratio, 2:1.

The dial is calibrated accurately in wave-
lengths, making it a simple matter to find
any desired station without the necessity of
keeping a separate calibration chart.

BATTLESHIP CONSTRUCTION IN A

BROADCAST RECEIVER

The receiver which is illustrated in the

photograph on the following page is one
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Front view of the receiver showing uni-control
knob for tuning, and volume and clarity controls.

of a serics designed by engineers who for-
merly did much work for the Navy. In
conscquence, many of the features to be
found on battleship sets are incorporated
into this receiver.

A glance at the top view shows the sturdy
construction of all parts, and the separation
into shielded units of all stages carrying
radio frequency currcnt. The circuit em-
ploys three stages of tuned radio frequency
amplification, an untuned detector, and two
stages of audio frequency.

As may be seen from the illustration and
the circuit diagram. only a portion of the
primary wmdmg of each of the coup'mo
transformers is coupled in a fixed position
to the secondary. A few turns are mounted
on the same shaft that carries the condenser
rotor plates; and thev make a complete half
revolution from the * ‘aiding™ position to the
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tension s rmg. 8, sub-panel; 9, bal-
phone jack; 12, coil taps; 13, vernier
“pb battery across poten-

24, by-;‘)ass condenser, 25, by-pass con-
sub-panel.

o
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Interior view of the
receiver. 1, R.F. am-
plifier tubes: 2, detec-
tor; 3, A.F. amplifier
tubes; 4, Lalancing
coils; §, tuning con-
trols: 6, shielding; 7,
cushioned sockets; 8,
A.F. transformers; 10,
by-pass condenser.
Photo by courtesy of
Colonial” Radio Corp.
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“opposing” position. In this manner, the ten-
dency to oscillate is controlled progressively
over the whole scale, and the balancing proc-
ess does not detract from the efficiency at
any point.

PROVISION FOR DIFFERENT ANTENNAS

A selectivity switch is provided, as seen
in the diagram. This inserts in series with
the antenna a condenser of .0001 uf.
capacitance, and makes the tuning very
sharp. Provision is made as well as for
an inside antenna, connected directly to the
grid of the first tube. Either will give good
results, although the outdoor antenna with
the small condenser in series allows the
three dials to work more nearly in synchron-
ism than the other arrangement.

Coupling between the output of the third
radio frequency amplifying tube and the
grid circuit of the detector is accomplished
with an untuned radio frequency transformer,
the primary of which is shunted by an ad-
justable condenser. The detector is of the
usual grid condenser and leak type, the out-
put of which is bridged by a 002-pf. con-
denser. The two amplifier stages are of
conventional construction, except for the
small switch at the right, which employs a
novel method of changing from one to two
stages.

DIFFERENT TYPES OF BATTERIES

This receiver is supplied in several similar
models, One type uses small dry-cell tubes
throughout.  Another uses small dry-cell
tubes in the three high-frequency stages, and
storage battery tubes for the detector and
low frequency stages, It is the circuit dia-
gram of the latter which is shown on this
page. Note the series resistance that cuts
down the storage battery voltage to an
amount suitable for the three smaller tubes,
and allows the full voltage, regulated by the
rheostat, to be used on the large tubes.

The cabinet has been designed by a well-
known coach builder and designer of custom
automobile bodies, and has a graceful sim-
plicity and sturdiness of line. It is the policy
of the manufacturers of this set to make It
completely practical for users who know
nothing whatever of the technical side of
radio.

THIS RECEIVER USKES NO BATTERIES

WHATEVER

The illustrations on the facing page show
a receiving set which is nearly as foolproof
as it is possible to build one today. It uses no
batteries of any kind, and is sealed perma-
nently by the manufacturer, making it im-
possible to tamper with the “works” without
vitiating the guarantee that accompanies it.

A glance at the top view_shows how com-
pletely the set is inclosed. Nothing is visible
except the holes provided for the insertion
of tubes; and these are the only elements in
the receiver which need replacement or at-
tention, except under unusual conditions.

The fact that it is now possible to market
a completely sealed receiver is significant for
two reasons. First, it shows that the manu-
facturer is willing to accept complete respon-
sibility for maintenance over a period of
years. Second, it indicates that radio has be-
come at last quite as simple as the auto-
mobile or the phonograph. In the early days
of the automobile, every man who owned
one had to be a competent mechanic. In the
early days of radio, every fan needed a
fairly complete technical education. The ap-
pearance of receivers like this batteryless
one marks the passing of the old order, and
opens radio to all classes alike.

HIGH EFFICIENCY OVER BROADCAST

RANGE

The receiver is conventional in that it em-
ploys five tubes; two tuned radio frequency
stages, detector, and two audio frequency
The tuning elements are arranged
to cover the range of 220 to 600 meters;
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and a special balancing arrangement allows
high efficiency without oscillation, at all
points on the dial.

Three separate tuning controls are located
on the front panel, together with two rheo-
stats, one for filament and one for volumc
control. The audio frequency transformers
are also mounted on this panel. A smaller
panel in the rear of the set mounts two
binding posts, two jacks, and the terminal
of the cord and plug that connects to any
light socket. The binding posts are for con-
nection to aerial and ground, and the jacks
are for headset and loud speaker. On the
reverse side of this rear panel the chokes,
resistances, etc., are mounted.

CONNECTIONS WITH CURRENT SUPPLY

All circunits are wired with spaghetti-cov-
ercd stranded cable. No bus-bar wiring is
used, and it is impossible, in consequence,
to short-circuit the recciver at any point.

In houses wired for 110 volts, direct cur-
rent, the plug from the receiver may be in-
serted dircctly in the socket. Where the
supply source delivers alternating current of
from 40 to 60 cycles, at 110 volts, a special
rectifier is inscrted between the set and the
power socket. No hum is noticeable in
either case, and the maximum current con-
sumption in either case costs less than half
a cent per hour. As the filaments of the
tubes are connected in series, it is not neces-
sary to step-down the supply voltage as much
as when rectifiers and filters are attached to
a normally wired set.

The cabinet is of two-toned mahogany,
and has been desigped with great care to
prevent tampering, breakage of seals, or the
entry of dust, dirt, and metal objects.

SPIRAL-CAM CONDENSER

The skeleton drawing on the facing page il-
lustrates a new condenser, incorporating in
its construction several unique features. The
most interesting is the substitution of a
moulded spiral groove for the usual gearing
arrangements common to condensers in which
both sets of plates move simultaneously. This
provision allows a complete revolution of the
dial between maximum and minimum set-
tings, instead of a half revolution, as in the
case of ordinary condensers. The plates
and cam grooves are so designed that an
approximately accurate straight-line varia-
tion is obtained over the band of broadcast
frequencies.

The plates are made from unusually
springy material, and will retain their align-
ment even when subjected to rough handling.
Referring to the numbers on the illustration,
1 is one of the two groups of movable plates;
2 is the specially-grooved cam plate; 3 is the
guiding arm for the rotary plates, running
in the cam groove; 4 is the pigtail connection
from the movable plates to the binding posts;
5 is the vertical supporting post.

PREVENTS LOST MOTION
One of the unique fcatures of this con-
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This is the latest development in S.L.F. con-
densers. The rectangular plates are guided
into mesh at varying rates by means of the
cam arm 3, which follows the groove in the
plate 2. Detailed description is given in the

text.
Photo by courtesy of Signal Electric Mfy. Co.

denser is illustrated at 6 in the drawing. This
is the manner of preventing “end play” or
wasted motion in tuning.  Most gear ar-
rangements have a little “play” wheu the
direction of the dial is reversed. That is,
in the vicinity of any setting the dial may
have to be tuned half a degrce or so before
the teeth of the gears engage sulficiently
to make the condenser plates move. This is
very anmoying in tuning in a “sharp” or
distant station. In the condenser illustrated,
the difficulty is overcome by mcans of the
special construction of the tip of the guide
rod, 6. It will be seen that this has, besides
the vertical pin that fits loosely in the groove,
a hemispherical part which touches both
rims of the groove. As the spring guide
rod, 3, has a constant dp\\'nwa-r(] tension, both
rims of the groove maintain a constant pres-
sure against the small hemisphere. Thus, a
motion in either direction is felt instantly,
and there is no room for end play.

As almost all of the metal in the condenscr
is concentrated in the plates, and as these
are separated by a considerable margin from
the insulating material used to support the
movable parts, the condenser has very low
losses. It is rated at .0005 ui., and has an
unusually low minimum capacitance.

A FLEXIBLE-TONE-COLUMN REPRO-

DUCER

Last month, in this department, mention
was made of the fact that the fad for re-
sonant tone chambers in radio loud speakers
is passing. In that article. the use ot cone
speakers to overcome the resonant fcatux:c
was discussed. The loud speaker shown in
the accompanying illustration embodies an-
other method of combating the faults of the
old-style horn. .

It must be remembered that thc chief
drawbacks of the rigid horn speakers are a
tendency to under-emphasize the low notes.
and a tendency for the horn to vibrate at a
fixed frequency, which causes over-amplifica-
tion and distortion of any notes of that fre-
quency that are set up by the diaphragm.
The column of air in a horn of any typc
has a certain advantage over cone speakers
in that it allows “tone amplification.” or am-
plification of the actual sound itself ; whereas,
the possibilities of amplification in a cone
speaker are all in the electrical portion of
the apparatus, and once the electrical energy
is converted into sound energy it cannot be
further amplificd. The disadvantage, as
stated above, is the difficulty encountered in
amplifying all frequencies of sound to an
cquivalent extent.

LOW NOTES DIFFICULT TO AMPLIFY

This is due. mainly., to the use of too

short a column of air in the ordinary type
of horn, which allows room for the sus-
taincd vibration of only the waves that are
not longer than twice the length of the pipe
itself. For this reason, notes with a wave-
tength of more than four or five feet are
under-amplified in an ordinary horn. In
other words, frequencies below middle C on
the diatonic scale become increasingly less
distinct.

The horn shown is peculiar in construction
in several ways, and overcomes most of the
disadvantages common to other types of in-
closed-air-column speakers. It is about six
feet in length, and allows resonant tone am-
plification of notes considerably under “C
below middle C,” and some amplification on
notes even below hifty cycles. No other
horn manufactured commercially ior the
general public will do this.

NON-VIBRATING MATERIALS USED

In addition. the walls of the horn are made
in such a manner that there is no noticcable
tendency for the horn to vibrate as a whole
at somc fundamental frequency, as is the
case with all rigid horns. The flexible tone
column is made up from scveral “soit” ma-
terials. In its manufacture a few layers of

L:..-.wm—r—-u—- A

This tube may be twisted or bent into a very
small space without impairing the tone quali-
ties of the horn.

Photo by courtesy of Bel-Canto Radio and Tcle-
prhone Lquipment Co.

Iinen cloth are wound on the mandrel, or
form, and over this several hundred feet of
siender rattan are wound spirally, Then
more linen cloth is put on, and a special
secret impregnating compound is used to
coat the whole and to permeate between the
turns of rattan.
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The whole make-up results in a horn.
which 1s very flexible, non-resonant, and
capable of reproducing with about the same
degree of amplification almost all of the
tones of the human voice, as well as those
of the standard musical instruments. Even
the low notes of a large organ come through
fairly wcll. Because of its flexible nature,
this reproducer may be coiled up in a small
space, and really takes up little more room
than an ordinary short horn. This coiling
detracts in no way from the quality or vol-
nme of the sound reproduced.

The manufacturer of the flexible tone
column produces. also, a loud speaker unit
especially designed for use with the horn.
The diaphragm js larger than usual, provid-
ing additional aid in the reproduction of
low notes.

NEW RADIO METAL

As a result of a search by scientists over
a period of one hundred years all over the
world, a new metal of immediate value
and vast possibilities has been added to the
world's technical resources, in the form of
pure metallic ductile thorium, which has
heen prepared for the first time by the Re-
search Laboratories of the Westinghouse
Lamp Company, according to a statement
by Dr. H. C. Rentschler, head of the Re-
search Department, and Dr. J. W. Marden.

Thorium is of particular interest to the
radio enthusiasts because it is the active
constituent of practically all radio tube fila-
ments. The present method of making radio
tube filaments consists of compounding
thorium oxide in the tungsten wire, as
thorimm has the ability to throw off elec-
trons with great casc and at a very low
temperature.  As the tube is heated, the
thorium oxide comes to the surface of the
wire in the form of minute quantities of
thorivm metal, which gradually dissipate
through the emission of electrons. As the
thorium on the surfacce of the tungsten is
used up, more of the thorium oxide in the
filament comes to the surfaee, the life of the
tube ending when the thorium js all used up.
Through the use of the new method, thorium
can now be produced commercially in fila-
mentary form as contrasted with the minute
admixture with tungsten used at present.
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A receiver that uses no
batteries. The coming
radio receivers will un-
doubtedly be operated en-
tirely from the house
mains. This is the logi-
cal way in which to sup-
ply current, and we feel
that radio designers must
eventually come to this.
The illustrations shown
here picture one of the
first of this type of re-
ceiver. The utmost sim-
plicity, both in operation
and appearance, is ob-
tained; there is nothing
for the operator to worry
about, with regards to the
charging or replacement
of Dbatteries. and alto-
gether the whole equip-
ment is made entirely
fool-proof. The cabinet is
sealed so that the appara-
tus cannot be tampered
with by inexpert hands.

Photo by courtesy of
Poiwerola Radio Corp.
[IRLI TR ETRT LT RTR L e e

=

www.americanradiohistorv.com



www.americanradiohistory.com

1276

Radio News for March, 1926

The Manufacture of Modernh Low-Loss Condensers

By FRANKLYN L. FRANCIS

In this article Mr. Francis traces the manufacture of low-loss condensers from the time when
their raw material, in sheets and rods, enters the factory to the point at which they leave the

testing department, ready for shipment.

HE radio manufacturing industry has

been revolutionized completely by the

sudden increase of orders from the

public in the last three or four years.
When the buying public was restricted to
five or ten thousand amateurs, a radio cou-
cern manufacturing condensers considered it
a successful year when five hundred or a
thousand were sold. In consequence, nearly
all manufacturing and assembling was done
by hand, almost unaided by any type of ma-
chinery. An investment in costly machines
could not possibly be expected to pay for
itself.

Nowadays, the radio-buying public num-
bers as many millions as it did thousands
before the war, and some manufacturers of
condensers report an output of several hun-
dred thousand per year. This new condition
has made possible the use of complicated
machinery and all kinds of labor-saving de-
vices. In addition, it has made possible the
manufacture of all parts in one shop. While
formerly it was necessary to let out some of
the work to plants that specialized in making
small parts for the trade, it is now possible
to incrcase cfficiency and lower costs, by
making everything under one roof. The
manufacturer buys raw material in the form
of sheets and rods, and turns out a finished
product.

The accompanying illustrations show a
factory in the manufacturing district of Man-
hattan (New York City), typical of the lat-
est methods in large-scale condenser manu-
facture. \When inspecting it one may follow
successively all stages of manufacture, from
the original punch presses and the auto-
matic screw machines that turn out small
parts from raw stock, to the final testing op-
eration in which each condenser is checked
for both efficiency and accuracy.

Fig. 2 (above). In
the foreground
may be seen the
most complex of
the automatic
screw machines
which turn out
small parts for the
condensers.

COMPLEX AUTOMATIC SCREW MACHINES

Fig. 1 is a view of the main machine shop.
in which the stamping, turning, milling and
threading opecrations are performed. The
long boxes in the foreground, and the racks
in line with them further back in the pic-
ture, contain round and octagonal brass rods
ten feet in length. These are fed through
guiding pipes into the automatic turret lathes,
which form the first row of machines in the
picture.

Machinery has replaced most of the old hand methods.

tion is guided by hand, but the former is
entirely automatic.

Fig. 2 shows the machine that performs
the most complex function of all. It turns
out small parts, upon each of which seven
distinct operations are performed. Three
of these small bushings may be seen in the
lower right corner of the layout of parts
in Fig. 3. By the machine of Fig. 2 the
rod is cut off, drilled to two different inside
diameters, turned down at one end, rounded

I B

Fig. 3. In the fore.
ground, the parts that
go to make up one con-
denser are shown. In
the middle background
may be seen the semi-
finished parts as they
come from the assem-
bling and riveting ma-
chines. The complete
condenser is at the rear,

Photo by courtesv of

Amsco Products, Inc.

Each of these machines turns out some
specific small part of the many that go to
make up a condenser, such as are seen in
the foreground of Fig. 3. Many of the
machines perform several operations at once
and all of them are equipped with “turrets,”
lholding several tools for successive opera-
tions. One machine. for example. cuts off
lengths of octagonal zod, drills and forms
ouc cnd, and turns down the other to make
a round bearing. This part hecomes the
central portion of the rotor shaft. Another
machine takes the same picce and mills three
sets of slots on three sides of the shaft.
Into these slots the rotor plates arc later
forced at high pressure. The latter opera-

"

Fig. 1 (below). A general view of
the main machine shop, showing a
battery of automatic screw machines
and, in the foreground, cases of raw
material in the form of rods. This
| factory manufactures every part of
its product from sheet and rod stock.

Photos by courtesy of Amsco
roducts, Inc.
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and countersunk at the other, and finally
tapped for a machine screw and deposited in
the tray below the machine. Notice that
there are two revolving cutting-heads; and
that a faucet above each keeps the cutting
tool and the work constantly bathed in a
stream of mingled oil and water, or “soup.”
as it is called in shop parlance.

This machine requires no supervision
whatever until the tools become dulled, or
until the ten-foot rod has been used up.
It works all day, practically without ad-
justment, turning out hundreds of intricate
parts per hour. Many of the machines that
periorm simpler operations are .even more
rapid,

Aside from the automatic lathes there
are large punch presses that cut condenser
plates and end plates out of solid stock,
smaller presses for forming the cups that
hold the insulating bushings. assembling ma-
chines and riveters.

FOLLOWING THE STAGES OF CON-
STRUCTION

_Fig. 3 shows, in the foreground, all of the

single parts that go to make up the con-
denser, just as they come from the automatic
lathes, punch presses, etc. Even the small
screws and lock washers are made in the
same factory. In the middle background
may be scen the parts as they come from
the assembling and riveting machines; and
at the cxtreme rear the finished condenser
is shown.

When the unit parts come from the ma-
chines they are tested for accuracy, and
then sent to the assembling department,
I{Icre the bushings, and similar parts, are
riveted to the end plates, and the stator and
rotor units are assembled. In the latter
process, all of the plates are slipped into
grooves in a special machine, and the milled
shafts are forced into place under high pres-
sure. As the plates are a bit too thick for
the slots, the forcing process scrapes the
surfaces of bhoth plate and slot, and causes
a clean metal-to-metal contact, under pres-
surc; which is really as good a contact as
can be made with solder, perhaps better.
The plates, in addition, are “swedged” to
hold them in place to improve the contact.
That is, the whole line of plates is stamped
and spread slightly, close to the slot in the
sl]qft or supporting bar, removing any possi-
bility of its coming loose; and improving
still further the electrical contact between
plates and shaft.

(Continued on page 1365)
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Radio Beacon Guides
Night Air Mail

By A. M. JACOBS*

The two articles below describe the latest improvements in radio
The first one deals with the guiding of

for airplane service.

the planes at night, or during fogs, by means of radio.
second article is told how the ignition system of the airplane
motor must be shielded in order to reduce interference in the

radio receiver.

HE announcement of a radio beacon

tower, to he erected at Monmouth,

111., under the supervision of the Radio

Laboratory, McCook Field, Dayton,
Ohio, for the Air Mail Service, brings to
light another development by the Engineer-
ing Division achieved in co-opcration with
the Signal Corps officers stationed there for
the purpose. For some time, test flights in
radio finding have been conducted by Mc-
Cook TField, using the beacon tower at Wil-
bur Wright IField as a base. Pilots have
flown out and purposely lost themselves,
using the direction-finding signals as their
only guide in returnmg home. Within a
radius of 200 miles. thc>e experiments have
invariably been successful.

The former method by which this was ac-
complished was known ‘as the equi-signal
system. The present one, which has been
in use for something more than a year, is an
outgrowth of the old equi-signal system, and
i3 known as the interlocking-signal system.
That is, the pilot trying to keep his course
in the direction of the transmitting Dbeacon
hears certain signals. To the right and left
oi the course, these signals have somcwhat
the character of the Morse “N” and “A”
respectively.

FOLLOWING THE COURSE BY EAR

On the course, where these two interlock-
ing signals are of the same intensity, a
third signal is formed, such as the Morse
*T,” which is a continuous and unbroken
sound. Hearing this constant sound, the
pilot knows lie is on his coursc.

If the sound becomes broken into either
of the two signals before mentioned, he
knows he is to the right or left of the course
and must try for correction by resetting the
nose of his plane until he hears the constant
signal once more. One difficulty with the
system has been that the flyer has had to
depend entirely upon his hearing, involving
considerable concentration and the possxbxhty
ot personal error.

A FLASHING BEACON IN THE PLANE

To correct this difficulty a visual indicator
has been devised. This consists mainly of

This type of shielding for the ignition system
of the Liberty motors prevents motor noises
from being picked up in the receiver.

three small lights, mounted on the instru-
ment board and connected with the recciving
set, which flash constantly. The unbroken
signal obtained by the interlocking of the
two separate signals, at a point of equal
intensity, causes a relay to operate a tele-
phone selector, which. in turn, causes a
white light to flash. While the white light

*United States Army Air Service.

In the

From a photograph of the
arrangement of the front
cockpit of a standard
D.H. airplane; showing
the battery and dyna-
meter for the 134 set and
the interphone jacks.

is flashing, the pilot knows he is on his
course. To either side of the course. the
component signals operate relays, which, in
turn, cause the sclcctor to close the circuit,
lighting a green or red light.  These indicate
the pilot is on the right or left of the course,
respectively. For economy of space, these
light bulbs arc of small, Chrlstmas -tree size.

Perfectcd the radio beacon is bound to
be of inestimable value, especially on  set
courses, such as are used in airway- -flying
and by the Air Mail service. It is past the
experimental stage and success for it is as-
sured.  Tests show the visuval indicator to
he a most promising improvement.

How Airplane Telephones Are
Shielded

By S. R. WINTERS

ECENT newspaper reports of suc-

cessful radio-tclephone communica-

tion between two airplanes in flight,

and between aircralt and ground
radio stations, failed to disclosc the under-
lying secret of this accomplishment. How-
ever, when we are told that the Air Service
of the War Department has devised a sys-
tem for effectively shielding aircraft motors,
so that they will not impart ignition noises
to airplane radio-recciving equipment, it can
be realized that the chief obstacle to radio
reception when navigating through the air
has been overcome.

Electrical disturbance, caused by the igni-
tion of airplane motors, has long been recog-
nized as the outstanding intcrference to the
reception of voice communication on board
aircraft. Both the War Department and
Navy Department have attacked this problem,
realizing that two-way radio telephone com-
munication can not be established unless
these airplane engine noises are suppressed,
or shielded against entry into the radio rc-
ceiver. These organized efforts, however,
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have only met with partial success. The
truth is, the Naval Research Laboratory at
Bellevue, D. C., is now seeking a solution
to this problem, but results are not sufficiently
satisfactory to warrant publication of a
progress report.

Meanwhile, the Engineering Division of
the United States Air Service has coped with
this difficulty for the time being, if it has
not offered a permanent remedy. Practical
results afford convincing proof of this state-
ment; namely, the rcception of radio signals
from broadcast stations located at St. Louis.
Chxcavo and Cincinnati, when airplanes arc
in ﬂlght in the vicinity of Dayton, Ohio.
By virtue of this same arrangement, two-
way voice communication has been conducte:l
between an airplane in flight and the McCook
Field ground radio station, 75 or 80 miles
intervening. The volume of these signals
has been reported. officially, as being good.

SUPERSENSITIVE RECEIVERS

While the Air Service has installed the
most sensitive type of radio receiver on its
airplanes, namely, the super-heterodyne, this
of itself has not accomplished the satisfac-
tory results reported. In fact, the morc
sensitive the receiving set, the more disturh-
ing is the noise emanating from the motors
of the airplane. Radio fans who use super-
heterodyne receivers can testify that they
are so extremely sensitive that the electric
fan, clectric sweeper, or other simple elec-
trical appliance, operated by a next-door

neighbor, may create aunoyance when re-
cetving swna]s from broadcast stations.
Thus, it is reasonable to assume. the din

of noise resulting from a whirring airplanc
motor, in close proximity to the radio re-
ceiver, may sound like pouring lead on a
tin_ roof.

Captain L. A. Walton. of the Engineering
Division of the Air Service, McCook Field.
Dayton, Ohio. tells this writer that, “Since

The illustration on the
right shows the type of
radio set employed on the
airplanes in the use of the
U. S. Air Mail service.
The straps on each side
of the cabinet terminate
in heavy springs, which
are used to take up any
jars that might damage
the delicate apparatus.

(Continned on page 1340)
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Thirty Years [h the Dark Room

The Experiments of D. McFarlan Moore

The fourth installment of a biography written by 4. K. Laing, of Rapio NEws, telling of
Moore’s experiences after he left Edison and organized his own Electric Company.

1 HE grcatest advances of modern
science will depend, not as indirect-
ly as some might think, upon the
phenomena resulting from the com-

bination of electricity with a vacuum.” This

prediction was made more than a quarter
of a century ago by D. McFarlan Moore.

It was made at a time when the in-

candescent lamp and the experimental

Geissler tube were the only devices in which

this combination had been used except by

experimenters in a very few research labor-
atories. At the time it was considered
startling, or foolish, depending upon the

D. McFarlan Moore, from a photograph taken
in January, 1896, when the young inventor was
beginning to attract national attention.

mental attitude of those who read it. Today
it has become so obvious that it appears
trite.

Hardly had the prophecy been uttered when
the world was astonished by Roentgen’s
discovery of the X-ray tube. This was fol-
lowed by a brilliant succession of other in-
ventions : Moore’s own series of gaseous con-
duction lamps, the Fleming valve, the Cooper
Hewitt light, the audion, the photo-electric
tube, and dozens of other developments have
appeared, all making use of elcctricity op-
erating in a vacuum. And the most arrest-
ing feature is the probability that no more
than the surface of this grecat field of de-
velopment has been touched. Scientists as a
group feel certain that motion pictures by
radio will be a practical possibility within
a few years; perhaps sooner. The develop-
ment of this new field is tied up inextricably
with various forms of the vacuum tube.

Since his first prophecy, and down through
the entire development of vacuum-electric
devices, D. McFarlan Moore has been as-
sociated with the industry more closely than
any other single individual. He has un-
doubtedly spent a larger number of hours,
day and night, winter and summer. year in
and year out, on this class of scientific work
than anyone else in the world.

THE REASONS OF “THE DARK ROOM”

At the outset of his great life work, the.

clectrical glimmerings that were developed
in vacuum tubes were so faint that Moore
knew a “dark room” would be required in
order 1o study them intelligently. But more
was demanded than a dark room. There was
needed in addition an abiding faith in the

unseen; a belief, though perhaps blind, in
what the future would bring, and which
seems to lodge strangely in the brains of
a chosen few.

The period of Moore’s employment with
the first Edison company, reviewed in the
last issue of Rapro NEws, saw the beginning
of many ideas which later were developed
more fully. In the early nineties he invented
and patented several devices, one of which
was an electro-magnetic steering control for
large vessels. While still head of the
draughting department of the Edison com-
pany, he received offers of positions with a
number of newly-formed concerns, one of
which was organized by Mr. Ward Leonard,
whose name is synonymous today with clec-
trical resistances of all kinds. Moore pre-
ferred to remain with Edison, however,
until the opportunity came to organize a
company of his own.

One day late in 1891 Moore happened to
notice in the Jilectrical Record a squib stat-
ing that only .3 of 1% of the energy in the
coal pile was turned into light by the meth-
ods of lighting then in use. As he pondered
upon this enormous waste, the ambition sud-
denly grew within him to supply humanity
with a more efficient form of illumination,
with something approaching true cold light.
It was to mean years of hope and
failure, faith and disappointment, and un-
ceasing toil many hours a day before the
goal appeared possible. At one time death
waited just around the corner, and at many
more times than one the end of financial re-
sources was imminent. Had he realized all
of this in advance, the young inventor might
have been tempted to take the easier path
that offered itsclf many times while he was
head draughtsman for Edison.

THE “TURN-DOWN"” ELECTRIC LAMP

Moore's first really novel idea in the con-
struction of an electric lamp came in Feb-
ruary 1, 1892, He happened to be holding in
his hand a carbon lamp with a broken Ela-
ment, but still attached to the socket by a
flexible cord. He noticed how dim the light
was when the ends of the filament vibrated
back and forth, barely touching one another
at intervals. This appeared to be a good
way of making a “turn down” lamp, and
he decided to construct one with a vibrating
contact +in the base. In consequence he spent
some evenings filing and fitting and adjust-
ing a model in his boarding house room, and
then showed the finished model to some
friends. It performed its work quite satis-
factorily. He then called on the late T. C.
Martin, then editor of “The Electrical En-
‘eineer,” and asked his opinion of the inven-
tion. Martin said it was worth $10,000, and
advised Moore to go to E. P. Thompson.
The resulting interview caused Moore to
prove his faith in his idea by making his first
patent-money deposit—$40.00.

STEERING BY ELECTRICITY

On April 25, 1892, Moore’s first patent
was allowed. He called his device the “reg-
ulating socket.” On May 24 of the same
year he installed his electrical steering gear
on the monitor AMiantonomoh, and had an
adventurous first voyage, steering the ship
himself. An article on the steering gear was
published in *“The Proceedings of the Insti-
tute of Electrical Engineers” for June, 1892,
and another in Frank Leslie’s Monthly.

In the next year or two Moore experienced
most of the sensations of hope and hopeless-
ness, imminent success and heart-breaking re-
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verscs, that come to every young inventor.
He learned as well of the suave audacity
of the business world when dealing in ideas.
It was in this period that he invented “elec-
trical writing,” one of the most important
advertising ideas ever ecvolved, and was
argued out of his right to the invention by
his financial backers, at a price vastly below
its truc worth.

But experience, the great teacher, is more
effective the more one loses, and it is prob-
able that this and other reverses were worth
the price paid. For Moore soon learned how
to deal with business men, and while he has
never let the business side of his nature ef-
fect or overlap the idealistic side, he was
able in later years to hold the whip hand in
controversies with financiers.

On June 20, 1894, Moore was admitted to
the American Institute of Electrical En-
gineers, When elected he was the youngest
man who had been so honored. His election
was due in part to his granted patents, but
perhaps in a greater extent to the articles
that he had read and published on various
theoretical aspects of the new industry and
on allied topics. The inventor, indeed, states
that his best biography would be a volume
containing all of the articles and speeches
that he has made public at fairly regular
intervals throughout his career. It would
form a select record of the most important
workings of his mind; it would be a bi-
ography of the brain.

PREDICTED ARTIFICIAL DAYLIGHT

The most important of the early articles
was published in Cassier’'s magazine for July,
1894. It was entitled “The Light of the
Future.” Today Moore admits that it was
an air castle, built of light. It was more
than that, it was prophecy, the second startl-
ing prophecy of this man’s career. Moore
calls it a dream because it was based upon
no actual experimentation whatever. But it
was perfectly sincere, for it described a
method of illumination which he felt abso-
lutely sure that he would be able to develop,
given the capital and resources.

The Cassier's article sketched a radical
departure from the lighting systems then in
vogue. Instead of concentrated points of
high brilliance scattered about a room, he

The actual original model of Moore’s “Turn-

Down” electric lamp. A vibratory contact in-
side the glass is operated by an external
magnet.
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Chauncey M. Depew posing for a photograph
taken with the aid of the Moore light exhibited
at the first great electrical show.

foresaw a method that would have broader
light surfaces at a lower intensity, and
cmitting colors that would blend to equal
daylight. It must be remembered that the
yellow light from the carbon filament lamp
and the bluish light from the arc were the
only types then in use. In addition, the il-
lumination would be of a type much more
" efficient than was possible by means of in-
candescence, in which heat is an unavoid-
able factor of loss because it is tiie cause of
the light, and must be present before light
can be produced.

During the summer and carly fall of 1894,
Moore was making plans to strike out as an
independent worker, and to devote all of
his time to the development of his ideas.
Finally, in October, Moore signed an agree-
ment with Messrs. Wessels, Wallach, and
Livingston, providing that he should work
upon vacuum-tube lighting for one year, and
that they should finance him and share in
the profits of any practical development.
Livingston was the hardest to win over, but
the continual advice of Wallach finally broke
down his resistance. He capitulated with
the remark, “Oh well, I might as well do
that as blow it in on the races.” Livingston
was a man who boasted that he had never
done a day’s work in his life.

In this manncr was organized “The Moore
Electric Company,” and D. McFarlan Moore
entered upon his life work, which has never
ceased to hold the interest of the electrical
world.

But Moore entered as well upon a heart-
breaking strain of unlimited duration. It
must be remembercd that his backers were
practical men, whose investment was madc
for profit, nothing more. They expected
quick results, and cash returns. Moore found
himself faced by the necessity of giving
periodic demonstrations showing what ad-
vances had been made. Otherwise aid would
have been withdrawn. Continually he realized
that a demonstration was expected, and that
hie had nothing to demonstrate. Pionecring
in an entircly new field is not an occupa-
tion productive either of peace of mind or
of infallible results. Moore had his troubles,
mental as well as financial.

THE VALUE OF IGNORANCE

His first dark room was located in an al-
most deserted incandescent lamp factory at
321 Sussex Street, Harrison, N. J. Today,
speaking of his work in this laboratory,
Moore says, “Much depended upon the vigor
of youth. and upon not knowing too much.”
Moore believes firmly that knowledge has
heen one of the greatest deterrents to the
progress of the world. The more of hard,
cold fact onc acquires, the more weird and

fantastic become any ideas outside of fact.
The comparatively ignorant youth has in
many cases gone ahead with an idea that
§h.e learned man would have dropped as
idiotic, and the inexperienced youth has
proved the correctness of the idea and
scrapped old erroneous conceptions. There
are many treatises in existencc, written in
the nineteenth century. “proving” that me-
chanical flight is impossible. Yet two boys
named Wright, who were ignorant of these
proofs, went ahead and flew. Moore, in the
same manner, was told that a gaseous-con-
duction lamp was impossible. Even after
this type of lamp had been passed upon fav-
orably by the patent office scientists contin-
ued to disbelieve. Indeed. this patent was
later disallowed, because the invention “op-
erated on no known principle.” Moore went
to Washington and had to makc an actual
demonstration before his patent was issued.

The financial backers arranged for Moore
to call in Wall Strect once a week for his
salary. Each time he appeared he was asked
if the light was finished. The financiers had
no idea of the time and experimenting neces-
sary in bringing about a revolutionary scien-
tific achievement. So the weekly report be-
came weekly crucifixions, and for months
and ycars the young inventor continued to
struggle along, making onc small advance
after another, always bringing the goal
nearcr to fact, farther from fancy. Yet the
vears were full of trouble and disappoint-
ment. At one time the doctor told him that
unless he went to live in a high climate and
took better care of his health he would be
dead within three months. But he worked on
steadily, holding to life as he held to his
dream of better light, by sheer force of will.

FIRST AMERICAN “X.RAY”

Early in 1896. Moore moved to the second
of his series of dark rooms. This was lo-
cated at 52 Lawrence Strect, Brooklyn. For
the next twelve years it was to be the scene
of countless experiments which led, at last,
to the development of the Moore Light.

When the first descriptions of Roentgen’s
X-ray tube filtercd across the Atlantic,
scientific opinion divided between calling it
an exaggerated newspaper story and calling
it an actual fact. Moorc was called upon to
make an experimental model, the first ever
made ih America. It was unsuccessiul, how-
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ever, due to the use of crown glass, the lead
content of which filtered out the X-Rays.
The reason for this was not known until
later.

In this period of his work, Moore came
into contact with most of the eminent scien-
tists and many of the great public figures of
his day. Michael Pupin, Governor Morton,
Admiral Sicard, A. B. Chandler, Chauncey
M. Depew, Park Benjamin, and many others
either called at his lahoratory or evinced
great interest at various demonstrations that
were given. By the end of 1896 Moore was
heginning to realize his dream. What he
wanted was a bright glow, set up in a par-
tial or complete vacuum. by the passage of a
current of not too high potential. It soon
became possible to produce this light with
high voltages from a transformer, but the
problem of practical installation at competi-
tive cost was still very great.

In consequence Moore worked on through
the closing years of the century, giving fre-
quent public demonstrations and arousing
widespread public and scientific interest in
his work, waiting for the more complete ful-
fillment of his dream that was to come later.
The history of these years is mainly a record
of minor developments, each bringing the
goal a hit nearer, none a radical advance.
The work was concerned in the main with
two problems. One was to discover a
proper gaseous content for the tubes. The
other was to devise the best manner to cause
this gas to glow by means of electricity. In
working on the latter problem many forms
of transformers, interrupters, alternators,
etc.. were tried. Polyphase current were
used as well. The positive column, or bright-
est portion of the light sct up in a Geissler
or Crookes tube, was used in most of the
experiments, but the short negative glow por-
tion also was used in a part of the work.
This was another feature that was declared
impossible until it was done.

Moore’s recognition was not to come until
after the entry of the ncw century: but he
worked on quietly and ccaselessly, winning
the friendship and admiration of many of
the foremost men of his time, laying the
foundations of a new branch of science, and
paving the way to a better understanding of
many of the problems that would come up
in the great new industry of the twentieth
century, Radio.

Moore measures the progress of his many inventions by the series of “dark rooms” in which they
were developed. Here he may be seen with his assistants in the first dark room, located at 321
Sussex Street, Harrison. N. J o
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The heat waves, as well as the light waves, of an ordinary searchlight may be used to control t
shows a torpedo, equipped with sensitive heat detectors,

being guided by a searc

he speed and direction of a torpedo. This illustration
hlight situated on the shore.

Controlling Power and Motionh By Radio

HE history of wireless telegraphy is
as old as that of the human race. It
is only recently that we have come to
look upon it as a new science. This
is due to a widespread misapprehension of
the meaning of the name. The only new
feature is the application of Hertzian waves
as a more efficient means of signaling. As
this new system is so much better than any
of its predecessors, we have come to forget
that the semaphore, the heliograph, even the
smoke cloud of the Indian and the drum of
the African savage, are all instruments for
wireless telegraphy, in the true sense of
the term.
1t is customary at the present time to use
the word “wireless” to embrace all forms
of signaling without wires, and “radio” to
designate the restricted field of Hertzian
waves. DBut even this is a misnomer.
“Radio,” in its proper sense, refers to any
kind of radiant energy; and takes in, there-
fore, sound, heat, visible and ultra-violet
light, as well as Hertzian waves.
CONTROL WITHOUT PHYSICAL CONTACT
Radiodynamics is practically the only
science to which the prefix “radio-" is prop-
erly applied.  Broadly speaking, “ radio-
dynamics is the science of controlling mech-
anisms at a distance, without the aid of
wires or other connecting materials. It
does not imply the transmission through
space of enough energy to run a motor, but
merely the transmission of impulses by
means of which some mcchanism at a dis-
tance can be controlled. For example, let
us suppose that there is a steam engine
fired, and ready to start at a movement of
the throttle. If this throttle is built with
great care, it can be turned on or off with
the pressure of a finger; yet this slight
action will liberate hundreds of horsepower
of energy. If we can construct a radio re-
ceiving set with an amplifier powerful enough
to build up a received signal until, passing
through a magnet, it could be made to open
the throttle, we can start this engine by
merely depressing a key hundreds of miles
away. This is a crude instance of the func-
tion of radiodynamics. It is intended to
show the wide difference between the scope
of this science and the dreamed-of radio
power transfission, which has the function
of supplying energy, not control.

radiation may be used with success.

By A. K. LAING

Radiodynamics, or the science of controlling mechanisms at a distance without the aid of con-
necting wires, is not restricted to the type of waves used in broadcasting. Sound, light, and heat
T his article describes, in a non-technical manner, the vari-

ous systems that have been used.

Any radiodynamic system may be divided
and classified as follows:

(1) The controlling station, or transmitter.

(2) The medium for conducting impulses
radiated by the transmitter to the receiving
station.

(3) The detector, or receiving station.

(4) The local mechanism for releasing
and directing the local source of cnergy,
called relay, selector, ctc.

(5) The source of power to be controlled
by the distant station. -

(6) The actual mechanism (torpedo, or
airplane, for example) that is to be directed.

In describing the practical systems of ap-
plying radiodynamics, however, we are able
o condense these six divisions into two. The
first is the apparatus for the transmission
and reception of the controlling energy. The

second includes the bodies or mechanism to-

be controlled.
FIVE MEDIUMS OF SIGNALING

An analysis of the first of the above two
divisions reveals five principal systems that
have been used. Generally speaking, all
these utilize forms of radiation of one kind
or another, although the second and third
differ in structure from the rest.

(1) Light waves, visible and ultra-violet.

(2) Sound waves in air, earth and water.

GAS CHAMBERS

GLASS

PLATINUM

DisC
MERCURY COLUMN
IN CAPILLARY TUBE

FIG |
A very sensitive heat detector. Heat waves
falling on the platinum disc warm the gas in
the adjacent chamber, causing it to expand
and force the mercury column to the contact
wires.

CONTACT WIRE
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(3) Earth conduction of electric charges.

(4) Hertzian or ‘“radio” waves.

(5) Hecat, or infra-red waves.

Although its roots extend backward
through time to a period before the dawn
of written history, radiodynamics as an or-
ganized scicnce may be called no more than
thirty years old. Teledynamics, which is
a broader science, including radiodynamics
and contro! by telegraphic means, .is now
about one hundred years old ; and really dates
from the invention by Morse of the telegra-
phic sounder, and its refined form, the relay.
In one form or another, the relay is the
most important instrument in the apparatus
to be controlled; for it has the function of
releasing a local supply of energy upon the
reception of a much smaller amount of en-
ergy from an outside source.

CHOICE OF MEDIUMS

The most important consideration in the
first division of radiodynamics, that is,
transmission and reception, is the type of
energy to be used. Inspection of the fore-
going table shows that we have at lecast
five distinct forms of radiation from which
to choose. In radiotelegraphic communica-
tion, Hertzian waves ouiclass so completely
all other types that it will be a matter of sur-
prise to many to learn that sound and heat
waves had been used, quite as successfully
as the former, in the control of distant mov-
ing objects. At the present time it seems
likely that Hertzian waves will become,
eventually, the standard form of communica-
tion in radiodynamics; but in the past,
searchlights and submarine bells have been
used with about as much reliability as could
be had with Hertzian-wave transmitters. -
This is due to the importance of several
considerations, aside from the actual transfer
of energy. Directional characteristics, free-
dom from interference, opportunity for
working entirely unknown to a possible ene-
my—all these tend to make the use of each
of the above five forms of energy desirable
under certain specific circumstances. These
considerations will be taken up separately.

SOUND WAVES

The use of sound waves in air, as a mcans
of eontrolling mechanisms at a distance, is
impractical, if for no other reason than that
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sound travels more rapidly and to a greater
distance underground or in water. The fact
that it takes a sound wave nearly five sec-
onds to travel a mile in air might prove a
very great fault in time of war.

Sound under water, however, has proved
very valuable in pure radiodynamics, and
for modified instruments working in the
same medium. The sound waves may be
created in any convenient manner, such as
striking a submerged bell; and the receiving
device may be any type of microphone, prop-
erly incased to protect it from water. The
energy created in the diaphragm of the
microphone can then be converted into elec-
trical impulses and madc to actuate control-
ling devices, by operating a relay.

One practical use to which sound-wave
radiodynamics has been put is detection of
submarines, through the reflection of waves
sent out by a ship or shore station. When
such an apparatus is made to work auto-
matically, and ring an alarm bell, the action
is truly “radiodynamic”; but when a humar
listener is employed it becomes merely a
form of communication.

THE EARTHQUAKE DETECTOR

The seismograph is an instance of sound-
wave radiodynamics operating in the earth.
In this case, the “transmitter” is not of
human origin, being some kind of earthquake
shock. The sound vibrations from such a
source frequently travel through the entire
earth, actuating “earthquake detectors”
everywhere.

Our interest, however, lies more in the
deliberate control of some moving object
than in such chance manifestations as the
above. Unfortunately, from the point of
view of Locarno, the object usually selected
as typical of radio control is a torpedo. or
an airplane loaded with bombs. Perhaps,
-in the near future a valuable peace-time usage
for radiodynamics will present itself: but
in the course of this article the torpedo will
be used as an illustration of the practical
application of radiodynamics.

LIGHT WAVES

‘From the ecarliest tines light waves have
been used in signalling devices of one kind
or another. Until the last half century,
however, the human eye has been the only
satisfactory receiving device. Cumbersome
photographic processes were devised to use
in this typc of signalling, but none of them
was practical. In the radiometer (described
and illustrated in a foregoing article on page
1131 of last issue), and in various kinds of
photo-electric cells, we now have proper re-
ceiving instruments for impulses transmitted
by means of a beam of light. But further
experiments in this field have shown that
the visible rays of the spectrum are inferior
to waves longer and shorter, when control
at a distance is desired.

Ultra-violet waves have the property of
facilitating the discharge of electrons from
negatively-charged conductors; and this fac-
tor has been utilized to cause an electrical

THIS CIRCUIT
CLOSED

iR
SOLENOID — ﬂﬁﬁrﬂﬂ!m

|

FIG. 4

In this type of selector the solenoid pulls the

armature, and turns the wheel through one-

sixth of its circumference, causing the contact

piece “C” to close the various circuits succes.
sively.

effect at a great distance, by means of a
beam of ultra-violet waves. This system
has the added advantage that the beam of
rays will be invisible to anyone unequipped
with a special detecting or fltering device.

HEAT WAVES

The infra-red, or heat waves that lie below
the visible spectrum of light, have proved
to be the most practical in radiodynamics,
with the possible exception of Hertzian
waves. One reason for this may be found
in the fact that the average searchlight bcam
is composed of less than 10 per cent. of the
visible rays, and 90 per cent. or more of
infra-red rays. At the present day it is
impossible to produce “cold light,” or any-
thing approaching it, on a commercial scale.

Another reason for employing radiant
heat, as a medium for radiodynamics, lies
in the fact that it is comparatively easy to
build sensitive detectors of this form of
cenergy. During the late war instruments
were developed, so sensitive that they would
respond to the heat radiated by a single
candle, at a distance of one hundred miles.
This is an exaggerated example, it is true,
and has little practical value, due to the fact
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The tendency of a current, traveling between

two buried plates, to spread over a large area

is used at times for communication, and for

radiodynamics as well. When the key is closed,

a difference of potential will be felt between
1 and P2,

that nearer radiations of all kinds would
entirely upset the balance of the instrument;

but it serves to show the extreme sensitivity!

of which such an instrument is theoretically
capable,
USING INFRA-RED WAVES

In all practical infra-red radiodynamic
work an ordinary high-power scarchlight is
employed as the “transmitting instrument.”
As the visible rays emitted by the search-
light are not used in energizing the receiving
instrument, they may be filtered out; and
the actual cnergy beam will be invisible to
the naked eye, just as in the case of the
ultra-violet radiations. The distance at
which a searchlight beam may be used with
success is limited, duc to the sprecading of
the beam. One with a diameter of five fect
at the searchlight usually spreads to a ai-
ameter of five hundred feet at a distance of
five or ten miles. It may be possible to
combat this spreading tendency still further
in designing searchlights specifically for
radiodynamic work. In ordinary search-
lights, however, the spreading effect is nec-
essary as, for example, it may be necessary
to illuminate the full length of a war vessel
at the distances noted above.

There are several kinds of detecting de-
vices for use with infra-red radiations. These
rays may be made to cause the following
effects:

(1) Expansion of solids and of gases.

(2) Molecular stresses in gases.
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‘Two solenoids, arranged in the manner shown
above, may be used to control the rudder of a
torpedo or other moving object, when radio
impulses release the current of a local battery.

(3) Change of resistance in electrical con-
ductors. )
(4) Thermo-electric currents.

A SUPERSENSITIVE THERMOMETER

One simple and cfficient form of radiant
heat detector is shown -in its fundamental
form in Fig. 1. It consists of two glass gas
containers, connected by a capillary tube
containing a thread of mercury between two
threads of alcohol. The thin platinum disc
which forms a wall of one of the containers
is exposed to the radiations, and conducts
heat to the adjacent gas chamber. This
causes an expansion of the gas. and forces
the mercury column to move along the
capillary tube until contact is established
with both of the electrodes sealed i its
walls. Similarly, a reduction in heat causes
the gas to contract, and the mercury moves
in the other dircction, breaking the contact.
Thus, a very minute change in temperature,
at a considerable distance, can be made to
liberate a large amount of current in the
local circuit connected to the two contact
wires in the bulb.

The thermostat, such as is commonly used
to regulate furnaces automatically in many
buildings, may be built in a much more deli-
cate and sensitive manner, to be used as a
detector of radiant heat. While it is not
as sensitive as the mercury-gas rclay de-
scribed above, it is more rugged and, at
shorter distances, will give more reliable
results.

EARTH CONDUCTION

One of the oldest means of wireless teleg-
raphy using electricity as energy is known
as earth conduction. It is dependent upon
the fact that a current traveling through the
earth, such as is set up in the “ground re-
turn” of a telegraph system, does not travel
in the direct path between two terminals.
but spreads out over a large area. This is
illustrated in Fig. 2. Here we have an elec-
trical circuit completed by the earth between
two buried plates. Most of the current will
flow in a restricted area, as shown, but a
small part of it will take a circuitous path
that actually covers two or three times the
distance bctween the plates. A difference
of potential is set up in the ground between
the two plates. Therefore, on the principle
of voltage drop between points of differing
potential, any two points (P, P,) in the
field of the plates, provided their ratios of
distances from both plates are not identical,
will have a different potential, and a current
will flow in a wire connecting these two
points.

It is obvious that the effective potential
decreases with the distance from the plates,
s0 the maximum distance at which an appre-
ciable current can be noted is limited. The
system works very well in water, however,
and finds a practical application in guiding
ships into harbor through a dense fog.

In practice, several submerged plates are

(Continued on page 1366)
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How Radio Tubes Are Evacuated

"~ By Dr. CHARLES B. BAZZONI*

In this latest of his series of articles, Dr. Bazzoni gives a most interesting and clear descrip-
tion of the different types of pumps used to exhaust the air from vacuum tubes. He also de-
scribes a method of evacuating tubes that can be used by the home experimenter at a very small

HE growth of modern radio has

been due almost entirely to the de-

velopment of the threc-electrode

vacuum tube, which has been due, in
turn, to the progress of research in general
physics; bearing particularly on thermionic
emissions and on the technique for the pro
duction and controj of high vacua. Since
progress in these different, yet related, lines
has taken place simultaneously, each step
forward in one field stimulating an advance
in another, it is not correct to say that
improvement in vacuum apparatus has made
possible the radio tube in its present form.
Nevertheless, it is plain that the modern radio
tube would never have been produced, if the
modern vacuum pumps had never been in-
vented.

Questions as to how a tube vacuum can
be produced, renewed or altered, have come
up time and again in the experience of every
active radio amateur. It may be that the
worker wishes to replace the filament of a
favorite tube which has burned out and then
to re-evacuate the bulb; or it may be that
he is filled with a desire to improve on the
electrode arrangements in a regulation tube—
an operation demanding the rclease of the
original vacuum and subsequent repumping.
Speaking generally, however, there is no
subject in the radio field on which the
ordinary amateur has less knowledge than
on this subject of vacuum production—a
state of affairs existing partly because radio
publications have devoted little attention to
this phase of the art.

AN UNSUCCESSFUL EXPERIMENT

We have known of an actual case of two
energetic, but misguided, experimenters who
reconstructed a number of tubes, producing
the new vacuum by lung power—one suck-
ing on the end of a rubber tube slipped
over the tube tip, while the other did the
sealing off. Needless to say, these tubes
had very short lives.

In this article we propose to describe the
methods by which evacuation of air can
be successfully carried out. Although these
methods generally involve the use of some-
what expensive apparatus, which the ama-

outlay of funds.

teur is not likely to have at hand. it is,
nevertheless, well for the tube-user to have
a definite understanding as to how the thing
is done in practice. We shall also be able
to describe one or two thoroughly practical
methods of evacuation which any careful
experimenter can carry out himself at a
small expense.
HOW PRESSURE IS GAUGED

In the first place, let us see what is
meant by “normal atmospheric pressure,” and
how fractional pressures are specified. Air,
like other gases. has a tendency to expand
indefinitely : and if it is not confined, it will
be completely dissipated, its molecules flying

FIG B FIG. 7

Fig. 6 shows a slow but effective Sprengel
mercury pump and Fig. 7 a Guichard type of
Sprengel pump.

off in all directions. This is what would
happen if we released a volume of air in
interstellar space. At the surface of the
earth, however, the air is held down by

ALTITITIRA AN

Fig. 3 shows a piston
type air pump that
may be used for either
exhaustion or com-
pression, depending on
whether the vessel is
attached to either E
or C. Fig. 4 is a
Geryk pattern pump,
whose limit of ex-
haustion is .05 of a
millimeter. P is the
piston: RR the piston
rod; V, upper valve;

» the piston valve;
[, to evacuated vessel;
and LL, leather piston

washer.

*Professor of Experimental Physics, University of Pennsylvania.
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grqvitational force and is compressed by the
weight of the air lying over it up to the
limits of the atmosphere. The atmospheric
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Fig. 1 shows a water aspirator and Fig, 2 an
ordinary piston air pump of an old-fashioned
pattern. 1 and 2 are the valves.

pressure is, consequently, at its maximum at
the surface of the earth and decreases with
the elevation.

The pressure is equal to the weight of a
column of air of a unit cross-section from
the place of measurement up to the top of
the atmosphere. Such a column, over an
area of one square inch, weighs about fifteen
pounds. The weight of air on a square foot
is, consequently, about 2,160 pounds—over
a ton. Since the superficial area of the
‘human body is about cight square feet, we
sustain an enormous pressure, due to the
air; but we do not feel this, since it is bal-
anced by air pressure from the inside.

It is customary to measure pressures in
terms of the column of mercury which they
will support—normal pressure supports, for
instance, 30 inches (76 centimeters) of
mercury. With this in mind, it is easy to
understand what is meant by a pressure of
“14 inch,” or of “l centimeter,” or of “1/100
of a millimeter,” and so on.

METHODS OF PRODUCING VACUA

Air can be removed from a bulb by
pumps of various types, by absorption in
certain materials as charcoal, by chemical
action as in “flashing” electric light globes,
or by using an electric discharge in a cer-
tain way. Practically, however, if we wish
to pump out a bulb which contains air at
atmosplieric pressure, we must start with the
use of some kind of air pump. This article
does not pretend to be a complete treatise
on the production of vacua; yet it will be
well at this point to classify air pumps on
the basis of construction and operation, as
follows :

(1) Water or steam injector air pump
(water aspirators),

(2) Ordinary piston air pumps,

(3) Oil-sealed piston air pumps, of the
Geryk pattern,

(4) Oil-sealed rotary air pumps, of the
Trimount pattern,

(5) Stationary mercury air pumps, of
the Sprengel pattern,

(6) Rotary mercury air pumps, of the
Gaede pattern,

(7) Mercury jet diffusion air pumps, of
the Langmuir pattern,

(8) Rotary cylinder molecular pumps,
of the Holweck pattern.

THE ASPIRATOR

Pumps of Classes 1 and 2 have only sec-
ondary uses in modern practice, but they are,

v 4
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Diagram of a rotary oil-sealed pump, where D

is the rotating drum; P-P, steel plates in a

slot, held apart by springs, S; I, the inlet; and
O, outlet; N, expansion space.

nevertheless, very convenicnt in an experi-
mental work shop.

The water aspirator (Fig. 1) is screwed
to an ordinary water faucet. It costs two
or three dollars. At the top, inside, is a
small jet opening into a larger tube. The
pressure in the narrow part of the jet is
helow that of the outside air, due to the
high velocity of thc stream; and the air is,
therefore, forced into it and carried out of
the discharge pipe. This operation causes
air to flow in continuously through the side
tube.

If the water pressure is about that normal
in city mains, say 30 to 40 pounds per
square inch, a considerable draught of air
will be drawn by these pumps. making them
useful for drying out bottles and for similar
purposes.

When attached to a closed receptacle, as.
for instance, to a bulb which is to be cvacu-
ated, the limiting pressurc reached is, how-
ever, never very low. At the best, less than
99 per cent. of the air may be drawn out;
so that the normal pressurc of 76 centi-
meters of mercury (30 inches, roughly) may
be reduced, at the best, to about 1 centi-
meter (¥4 inch, roughly).

In any case, since the evacuated bulb must
always be filled with water vapor, the final
vacuum pressure must at least equal the
vapor pressure of water at the temperature
of operation, This vapor pressure itself
is around 174 centimeters, at ordinary room
temperaturc.

Recently, some high-pressure steam injec-
tor pumps have been introduced which do
considerably better; but these require high-
pressure steam and are of no interest to
amateur laboratory workers.

THE OLD-STYLE AIR PUMP

The “ordinary piston air pumps” are of
the pattern used originally by workers in
reduced pressures a hundred years ago. They
consist of a piston moving in a cylinder:
valves being provided. as shown in Fig, 2:
opening and closing from the pressurc
changes, due to the movement of the piston.
When the piston is drawn up, valve 1 closes,
and the pressure in the cylinder is reduced.
The air in the bulb B then expands, opening
valve 2, and part of this air passes into
the cylinder. When the piston is pushed
down, valve 2 closes and valve 1 opens.
The air in the cylinder then passes out
through valve 1.

It is evident that at cach stroke a fraction
of the air in the bulb B will be removed.
It is also evident that, no matter how often
the piston is operated, some air will still
remain in the bulb. When the pressure of
this air becomes insufficient to lift valve 2,
evacuation will cease. In some pumps. thesc
valves are operated mechanically by push
rods, but even with this improvement, the
limiting vacuum attainable is not good. One-

tenth of an inch (2.5 mm.) may §ometimqs
be reached, but a Y4-inch to Y3-inch limit
is more usual.

OIL-SEALED PUMPS

A principal cause for this limit in vacuum
is the presence of a certain amount of “dead
space” below the piston in its lowest posi-
tion. in which the contained air is continu-
ously compressed and expanded without
evacuation. Fig. 3 shows a typical pump
of the kind here described. Such pumps cost
irom ten to fifteen dollars.

Pumps of Class 3 are improvements on
Class 2 pumps in two respects; first, their
valves arc operated mechanically, rather than
by air pressure. and, secondly, the *“dead
space” is climinated by filling the bottom
of the cyiinder with a pool of oil into
which the piston descends. These improve-
ments are of great importance, since we
are enabled therchy to attain inumediately
a (comparatively) very superior vacuum.
Such pumps are extensively used at the
present day, particularly in field work, or
where portability is desired. With them, it
is quite easy to reach a pressure of 1/10-
mm., or sometimes as low as 1/20-mm. These
pumps, when well made and in good condi-
tion, are also rapid in action. QOne of them
will, for example, produce a pressurc of
1/20 mm. in a S-quart bulb in about fifteen
minutes, heginning at full atmospheric
pressure.

THE GERYK PUMP

Fig. 4 shows the construction of a Geryk
pump. When the piston is down, it is com-
pletely immersed in the pool of oil at the
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bottom of the cylinder—the valve in the
piston being, at this point, opened by striking
against the bottom of the casing. When the
piston is up, the upper valve is lifted by
the top of the piston and the two
pools of oil combine—thus making cer-
tain that the air space at the top is com-
pletely eliminated. Here, as with a water
pump, the limiting vacuum is determined
by the vapor pressure of the liquid. Now,
dry oil has a very low vapor pressure, but,
unfortunately, oil readily takes up - water
drom the air. Once it has done this, the
limit of the vacuum rises to the vapor pres-
sure of water and the pump does not operate
well.  With *all oil pumps, therefore, great
care must be taken to keep water vapor
out as far as possible. This can be done
to a large extent by introducing bottles of
calcium chloride, which absorbs water, into
the vacuum line.

As is evident from their complicated con-
struction, Geryk-type pumps are compara-
tively expensive—costing around $100. They
are readily operated with a hand lever and
are effective and convenient. They do not,
however, produce a sufficiently good vacuum
for “hard” radio amplifying tubes.

PRODUCING COMMERCIAL VACUUM
BULBS

When we come to the rotary oil-sealed
vacuum pumps (Class 4), we are speaking
of devices which are actually used in manu-
facturing, not only radio tubes, but also
electric incandescent lamps and similar ap-

pliances. This type of pump was, appar-
cntly, first introduced by the German
physicist, Gaede. The Trimount pump,

which is extensively used commercially, in-
(Continued on page 1355)

R

SEALING

CONSTRICTION
NECESSARY
FOR SEALING OFF

4

WAX

H, heater coil, of nickel wire, for heating tube; G, Guichard-Sprengel vacuum pump, clamped
to table; B, hand blow-pipe for sealing-off; F, foot bellows for air supply.
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A Radio Sounder and [nterference Eliminator

N THIS paper will be described the in-
ception and subsequent development of
a theory which has resulted in a pat-
ent, granted to the writer under date of
November 25, 1925, on “Radio - Sounders and
Interference Eliminators,” after pending
since the spring of 1923. A number of as-
pects of the case will be discussed: how
the idea was hit upon; the use to which the
instrument may be put as a radio sounder
and enunciator; its value as an interference
climinator ; and, finally, the most important
function to which the principles here in-
volved may be put; namely, radio control.
HOW THE IDEA WAS FOUND

The writer was stationed. during the fall
of 1922, at Ohio State University as as-
sistant professor of Military Science and
Tactics. Capt. James A. Code, Jr, the
senior officer on duty with the signal unit
at that university, organized a research
laboratory and placed the writer in charge.
The object of the laboratory was to afford an
opportunity to develop any interesting ideas
that might present themsclves. As assistants,
there was a staff of very zealous and ambi-
tious students of the electrical enginecring
college. One of the first problems was that of
constructing a radio-controlied wagon to be
used for demonstration purposcs in a lecture
the writer was asked to give before the local
chapter of the American Institute of Elec-
trical Engineers.

When we cxpericnced dificuity in employ-
ing the Hammond patents to make the ap-
paratus work, a student, Paul Edwards, sug-
gested the use of the well-known principle
of the tuning forks as a mcans of differential
control. It will be recalled that Bell was
engaged with similar apparatus when he
discovered the principles involved in the
telephone.  Further difficulty in actuating
the tuning forks was encountered, because
of the feeble currents of the plate circuit
of an audio frequency radio amplifier; but
just as we were about to despair of our
cfforts the idea was conceived of inserting
a telephonic relay between the fork coils to
impart sufficient energy to set the forks into
motion.

A patent is now pending on this use of the
telephonic relay and it is mentioned to carry
the reader through the stages which led up
to the principles mvolved in the patent now
under discussion. A telephonic relay, by
the way, is nothing but a telephone recciver
with a contact which engages a point on the
diaphragm as the latter vibrates. When

By CAPT. H. W. WEBBE*

In this article Capt. W ebbe describes the conception and ultimate invention of a device that
materially aids in the reception of radio signals.

perusal.

sufficient amplification is usca, such as a
No. 7a W.E. power amplificr, the action of
such a relay is quite positive and effective.

Noting with the finger that the diaphragm
of the telephonic relay made a perceptible
movement under the influence of a musical
note coming in over the radio, the writer
rcasoned as follows: “If I stretch a violin
wire, with a thumbscrew device to tune it,
across the diaphragm of the receiver, so that
it will bear upon a ridge in the center of the
diaphragm; and tune the wire to the fre-
quency of the incoming musical signal; will
not the wire go into motion, as it would if
bowed on a violin, emitting a loud, clear
musical note? If the wire does go into
motion, cannot that motion bc put to some
practical use, by having it ecngage a con-
tact; or, if the wire is of steel, having it
vibrate in the presence of a magnetic field?”

This was the hypothetical question. The
working out of this query and the results
obtained form the subject matter of this
paper.

AS AN INTERFERENCE ELIMINATOR

If across the diaphragm of any sensitive
“phone,” a wire is stretched in such a way
that it rests on a small ridge in the center
of the diaphragm, and if a thumbscrew is
provided to change the tension on the wire,
the rcesult is an inter ference climinator. Note
that it is not called “a static climinator”;
there is no such thing. Static will eventu-
ally be rendered unimportant by increased
power output; and may be alleviated by any
method which will increase the ratio of
signal strength to static in its milder form,
but a static climinator is, morc or less, an
idle dream.

Continuous-wave signals can be made to
pass through the musical scale merely by
heterodyne tuning.  Let us, by turning the
thumbscrew, set our wire to any note de
cided upon and tunc in on our radio station.
When the C.W. radio note is in resonance
with the fundamental frequency of the wire,
the wire emits a loud, resonant tone many
times in excess of the signal of the receiver.
Here is where the principle of interference
climination comes in. ‘I'he noises which are
in the receiver, such as ordinary static, spark
signals, or jamming CAV. signals, not being
in resonance witl the wire, do not affect it.

The point can be better illustrated by a
concrete example. The model was given a
short tryout one night at station \WVZ,
located at IFort Hayes, Columbus, Ohio. The
operator on duty, pointing to a SCR-140 re-

N L
4 Fig. 1 is a diagrammatic

.3 ¥
/"Jx{’—q__ side view of the device
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showing the receiver In
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6 X fixed position.
FIG. 4 5 Fig. 2 is a similar view
showing the receiver free
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W3 4 _ -3 »h c;:xl:rer ﬁadgpted to be
2 - ——— either fixed or movable.
s e L I i 7 J""R- %ﬂi-@ \ B;ldwig receivg; 7 is
placed under a vibratin
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tightly on a raised ridge
1 on the diaphragm of the
receiver 7. The wire is
further supported by the
bridges 3-3 and held fast
by set screws 6, Thumb
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which engages the wire
when in motion and gives
a tone to the receiver 7.

*Signal Corps, U.S.A., Member A.LLE.E.
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It will be well worth the time spent in its

ceiving set, said: “Wlen the batteries are
charging in the basement we cannot use that
set because of the 60-cycle hum. I will go
downstairs and turn on the charge and we
will see if we can copy one of the stations
on the Pacific Coast by using your sounder.”

The charge was started. here was an
irritating static grind in the air, which, in
addition to the 60-cycle hum of the charging
circuit, rendered the set practically unserv-
iceable. The interference eliminator was
hooked up and tuned in on a station on the
Western coast. The operator copied with-
out trouble,

The station had been forgotten when,
twenty minutes or more later, it came in

e

6 |3 2 =17
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EN
v

:

oemte

FiG.4

This diagram is a plan view of the sounder
device. The numbers are similar to those in
the other diagrams.

again, and the sounder emitted a loud, pleas-
ing call. The instrument had acted as an
enunciator, and in such a capacity it has a
valuable mission, Yor example, take a sta-
tion like WVC, TFort Leavenworth, or any
station that operates with a number of wave-
lengths, during standby periods, or at night.
At such a station these wave-lengths could
be put on enunciators, cach wave and enunci-
ator tuned to a different musical note.

AS A MAGNETIC FILTER

The principles involved in this patent per-
mit the use of a magnetic Alter, whereby
the signal is made dcpendent upon a vibrat-
ing wire, rather than on the disturbance
the ether. A C.W.signal is coming in. The
diaphragm is in motion, and because it is
in resonance with the wire, the wire goes into
motion. 1f we allow this steel wirc to
vibrate in the prescnce of a magnetic field.
such as the coils of an auxiliary receiver,
it cuts this field and induces a current into
the auxiliary receiver. This current, put
through an audio frequency amplifier, gives
a pleasing signal in a pair of headsets.

It is obvious that no interference can be
received in this secondary,. or auxiliary cir-
cuit, since the tone is dependent on the
movement of the wire. Onc must he cau-
tious here, howcever, for interference, when
of sufficient magnitude, destroys the original
wdentity of a signal.

APPLICATIONS TO RADIO CONTROL

Now we come to the most important
function of this invention, its application to
radio control. If the schematic drawings of
the patent are examined, you will observe
mn one of them that a contact is provided
to engagc the wire when it goes into motion.
In the patent this contact is to pick off the
signal by a purely mechanical device, which
also obviously eliminates interference. This
is merely a by-product, however, and not
the most important use.

What the writer wishes to show is that
this contact and the principles involved in
this patent have a wider application. Sup-
pose we have a wire stretched across a dia-
phragm and bearing on a raised ridge in
the center, as already mentioned. What
really happgns is this—when the vibrating
diaphragm is in resonance with the wire it

(Continued on page 1354)
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Speech Currents [h Radiophony

N better understanding the underlying

principles of radiophony, the novice has

difficulty in grasping the why and the

wherefore of the complicated apparatus
and its action in speeding the voice across
the vast space without the aid of wires.
Some homely comparisons can be made with
simpler and more familiar apparatus which
is in daily use.

In the first place the action of a micro-
phone, a small battery and a phone recciver
in a simple circuit is more or less understood
at once by the most uninitiated. With the
battery inscrted in series with the other com-
ponents, there is maintained a steady flow
of current consistent with the emf. applicd
and the total resistance of the circuit. When
the vibrations of the air caused by the voice
impinge upon the microphone diaphragm,
there occurs a varying pressure upon the
carbon granules transmitted through the
vibrations of the dlaphragm The alternate
stages of compression of the granules cause
alternate stages of resistance in the circuit.
Nearly corresponding with the voice vibra-
tions there are produced variations of the
current flowing in the circuit of which the
carbon granules, the battery and the recciv-
ing phone are components. In the receiving

phone fairly accurate reproductions of the

original voice are transmitted to the air
through the action of the diaphragm, thus
rendering operative the simplest form of
phone circuit.

RADIOPHONY

However, in radiophony there are many
d'fliculties to overcome and more complicated
apparatus involved. In the first place, to
attempt radiophony by the use of induction
currents between two simple phone circuits
would be resultant in the carriage of speech
over only infinitesimal distances. Long dis-
tance effects from one circuit carrying speech
currents are impossible in practice through
the medium of pure .induction, without the
application of most enormous powers whose
ponderous effects would be most unsatisfac-
tory for the transmission of speech. Earth
conduction transmission is effective over only

By JOHN F. BRONT

An excellent exposition of the theory of the transmission of radio telephony waves.
enthustast should be familiar with this part of the theory of the science.
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Diagrammatic description of the manner in which sngnals are conveyed over the telephone line
and, at the bottom, over the air by radio.

short distances with any amount of power.
Closed circuits with concentrated induct-
ances are feeble radiators of clectromagnetnc
disturbances in the ether. Take, for instance,
the high voltage power lines which cause
many amateurs dificulty in receiving when
their antenna is close to these lines. If an
cxperimental antenna is erected at a moderate
distance, no radiation is detected from the
power lines, even though the tension of the
current carried may be as in case of some
lines upwards of 80,000 volts, even 120,000.
Radiation from any given circuit depends
greatly upon the frequency of the current
flowing in that circuit. In the case of the
power line, the frequency in most cases is
the standard commercial 60 cycles and the
line acts only as a most extensive Ioop Sys-
tem. Were the frequency, say, of 10,000
cycles with little or minimum impedance on
the line, the effective radia-

tion would be increased to a

Transmission by inductive effect

great cxtent. Open circuits
are more cffective radiators
of energy than closed ones.
Although all circuits radiate
to some extent, one in which
a high frequency current is
flowing and which is of the
open or antenna type will be
the most prolific in radiation.

In studying long distance
effects from radiating circuits
we must not confuse wave

At the Ieft is shown the differ-
ence between transmission by an
inductive effect coupling the two
circuits and below the trans-
mission by waves in the ether.

Y e e e

On the right are shown sustain.

ed and modulated direct current

and high frequency current, giv-

ing an idea of how the current is

affected by audio frequency
current.
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propagation with purely inductive effects.
Referring again to the simple circuit de-
scribed at the beginning of this paper, the
voice current effects possible between two
such circuits are due solely to the interlink-
ing of lines of force of one circuit with the
conductors of another similar circuit. It
is manifest that since there is little or almost
negligible radiation into space {never to re-
turn), there is proportionately small possi-
bilty of long distance effects upon other cir-
cuits. These distant effects are not caused
by direct induction from the actual mag-
netic field of one circuit but by disturbances
caused in the ether by portions or quantities
of the force in the field being thrown off.
and which never return but go forward and
outward in the ether without returning upon
the collapse of the magnetic field around the
conductors of the original circuit.

We have referred to the fact that a high
frequency current in a circuit will radiate
more energy in proportxon than is thrown off
by a circuit carrying a lower frequencv
Suppose we compare the effects produced iu
two circuits, one carrying 60 cycles and an-
other carrying 800 cycles? It will be demon-
strated by simple tests that the latter will

(Continued on page 1370)
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Tracing Interference to [ts Lair

Here is a photograph of the kind
of equipment that is required to
make a study of the sources of in-
terference from power lines, A
small radio receiver which can
be easily transported, a coil an-
tenna and batteries are all that
are required for the general study.
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I extraneous noises—sputtering, hissing,
crackling, grinding and crashing sounds
—mar the clarity of music issuing from
your radio receiver, the usual procedure

is to draw up a blanket indictment against
static. Therein you unjustly malign “Old
Man Static,” the arch enemy of radio recep-
tion, to Le sure, but a factor that should not
be held responsible for all the ills which be-
set radio comununication.

The occasion for your denunciation of at-
mospheric disturbances may owe its true
origin to the ringing of your neighbor’s door-
bell, the buzzing of an electric sweeper or
battery charger, or the operation of an X-ray
apparatus or violet-ray machine. That is to
say, electrical devices and leaking power lines
create objectionable disturbances in your ra-
dio receiving set, and in the absence of spe-
cific evidence you may wrongly blame static.

“Radio reception is, in some localities, seri-
ously disturbed by interference arising from
electrical apparatus in the vicinity,” declares
the Radio Laboratory of the Bureau of
Standards, upon having concluded recently an
exhaustive study of such possible sources of
interference. Equipped with a coil antenna
and a sensitive radio receiving set, radio in-
spectors of the United States Department of
Commerce may be scen tracing electrical in-

terference to its lair. Once the source of such .

trouble is determined, the co-operative effort |

of users of radio equipment and the owners L
of electrical devices of disturbances alone |

can mitigate the disturbing effects.

“Part of the disturbance from electrical [

By S. R. WINTERS

The great bugbear of radio—interference—is being thoroughly investigated. Interference is of

two kinds, man-created and nature-created. In this article is explained how various power

companies, the Bureau of Standards and certain Universities are studying, with great thor-
oughness, interference arising from sources of electric power and power transmnission lines.

devices is practically inevitable and must be
regarded, like atmospheric disturbances, as
part of the inherent limitation of radio re-
ception,” asserts Dr. ). H. Dellinger, Presi-
dent of the Institute of Radio Engineers, as
the result of analysis of the findings of re-
cent trouble-hunting errands by private in-
dividuals and Government radio inspectors.
“In other words,” to quote this radio au-
thority, “the limitation upon radio reception
is not only the distance and the power of the
transmitting stations and the sensitiveness of
the receiving set, but also the omnipresent
background of slight electrical disturbances
which drown out signals below a certain in-
tensity. This background of electrical dis-
turbances is the underlying reason why re-
ception from local stations is inherently su-
perior to reception from distant stations.”

I L IMITUD

A well-known car
1s used by one con-
cern to carry those
making the study
over the various
districts  covered
by their power
lines. Needless to
say, care must be
exercised to keep
the interference
from the ignition
system of the au-
tornobile at a min-
imum.

ey

means have proved their efficacy in lessening
the amnount of extraneous noises, caused by
the “age of electricity,” that seep their way
into your radio rcceiving sets. An outline
of the sources of such disturbing factors and
the methods described by the Radio Labora-
tory of the Bureau of Standards should elic-
it widespread interest among radio amateurs
and broadcast listeners. A recital of these
sources and means of eliminating them sug-
gests methods for adoption by radio commun-
ities su afflicted.

“A frequent cause of interference is the
presence of alternating current power wires
near the antenna or receiving set,” indicates
this Government report based on an exten-
sive study of electrical interference with ra-
dio reception. “Low frequency voltages
(usually 60 cycles) are induced and the re-

Trouble-sleuthing excursions, however, af-
ford proof that much of the disturbing ef-
fects caused by leakage of power lines and
sparks from clectrical devices may be elim-
inated or minimized. [Filters, shiclds, chokes,
and other artificial methods or precautionary

UM i

The Potomac Electric Company
makes its investigations from the
same truck that carries the line-
men and their tools to their iob.
The truck therefore serves both
its usual business of taking care
of repairs and installations, and
the new one of carrying the ap-
paratus for studying interference.

CITTEITEINLETE G RO B 4 il s dbay sy m i
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sultant current flowing in the receiving cir-
cuit causes a ‘humming’ sound in the tele-
phone receivers. The low pitch of the hum
will usually identify this source of interfer-
ence. A method of eliminating or at least
reducing the magnitude of this interference
is to place the antenna as far as possible
from the wire lines and at right angles to
them. When the interference cannot be
eliminated by such means, the proper choice
of a receiving set may help. An inductively
coupled (two-circuit) receiving set is less
susceptible to such interference than a single-
circuit set. The usc of one or more stages
of radio frequency amplification should also
help to filter out the audio frequency inter-
ference. It has been suggested that audio
frequency interference might be shunted
around a receiving set having a series anten-
na condenser by connecting between the an-
tenna and ground terminals of the set a high
resistance, which will offer lower impedance
to the audio frequency than the set itself.

_“Sparks are produced in the normal oper-
ation of many types of electrical apparatus
(such as motors, doorbells, buzzers, gaso-
line engines, X-ray apparatus, violet-ray ma-
chines, some forms of battery chargers, rural
telephone ringers, heating-pad thermostats).
Sparks are also sometimes produced at de-
fective insulators, transformers, etc., of elec-
tric wire lines. Sparks usually give rise to
electric waves which travel along the electric

(Continued on page 1332)
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An Automatic Double-Range Receiver

By SYLVAN HARRIS

Here a new circuit in which, contrary to the general rule, no attempts are made to avoid
close coupling. On the contrary, the operation of the set depends upon close coupling, at least
in one set of coils. The set responds to two different wave ranges without using any kind of

switch of tapped arrangement, and is very suitable for both B.C.L’s and Hams.

IME and again, readers of radio
publications and builders of radio re-
ceivers have been warned against the

ill effects arising from the employ-

ment of too close coupling in the various
resonance transformers used in the tuned
R.F. receivers. The average reader knows
little about coupling; he rarely has an idea
as to how close is “close coupling,” or how
loose is “loose coupling.” In the Deccember,
1925, issue of Rapio NeEws I tried to pre-
sent some of this information in the article
gbl(t)it)]ed, “Coupling—Tight or Loose?” (Page
In that article, the results of some meas-
urements made in the Rapio NEws labora-
tory were presented; and if the present
reader has studied it, he will have some idea
as to whether the coupling in his coils is
10 per cent. or 90 per cent. He will also

The front view of the receiver is as neat as can
be. There is nothing there excepting what

is absolutely required. For the meanings of
the numbers see the full-page lay-out.

know what close and loose coupling mean;
but he will not necessarily be acquainted
with the various effects that follow when
(ifferent values of coupling are employed.

REASON FOR LOOSE COUPLING

The reason why loose coupling is so often
employed in tuned R.F. amplifiers is that
we do not desire reaction betwcen the two
circuits to occur. When a current flowing
in the primary coil of the resonance trans-
former induces a current in the secondary,
this secondary current establishes a magnetic
held, which reacts on the primary winding.
As a result of this, the effective inductance
of the secondary changes with the wave-
length very considerably; and it is this cffect
that limits the wave-range of a receiver
more than anything else.

Many will tell you that the reason why
your receiver does not tunc down to 200
meters is because there is too much dis-
tributed capacity in your coils, Bosh!
{Unless you are using multi-layer coils,
whi¢h, we all know, passed out of vogue
some time ago.) It is truc that the presence
of coil capacity helps to limit the wave-
range, but this effect is very little com-
pared with the decrease of inductance due
to the close coupling. This also helps re-
duce the signal strength in the rcceiver in
many cases; but thc coupling generally is
not so close as to dccrease the signal
strength materially.

In the paragraphs above wc have been re-
ferring more particularly to the resonance
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transformer which has a tuned secondary
and an untuned primary. When both the
primary and secondary circuits are tuned,
very different results are obtained and, in
fact, a considcrable increase in the energy

1. E1 we
Here is the plan view
of the automatic re-
ceiver. The numbers
of this photo agree
with those on the
full-page lay-out (page
1289), where their
meanings are given.
Note the neat ar-
rangement of the
parts, without due
crowding, behind a
standard-size panel.
The gearing of the
condensers, 3-6, re-
duces the number of
controls to two, mak-
ing the set conveni-
ent to tune.

. 2 "

" e

transfer from the primary to the secondary
can be secured. This is the reason why. in
all transmitting stations, the antenna circuit
and the closed oscillatory circuit are each
separately tuned to the desired wave-length.
* TOO MANY CONTROLS TO HANDLE
The application of the principle of the
resonance transformer employing variable
condensers. for tuning both primary and
secondary. results in the tuned primarv and
tuned secondary circuit, which was em-

J CONDENSERS LOCKED N
TOGETHER
L~ clost toupLen |\
M 4
! —l
PRI, SEC. S= 1
L FIG. | P

The operation of the set is based on the phe-

nomena which occur in the coupled circuits

shown here. The secondary circuit becomes

resonant to two different frequencies, on ac-
count of the coupling.

ploved for a long time in radio receivers.
In fact, it provides the most efficient method
of tuning. The difficulty lies in the fact that
extra coutrols are required, and the tuning
of the recceiver becomes more ditficult. On

The double-range ef-
fect is plotted in the
log curve of Fig, 3.
The top curve is for
the broadcast range,
and the lower for the
amateurs. To the
right is shown the rear
view of the receiver.
The numbers are the
same as those on the
full-page lay-out. The
specifications for the
antenna coil, 1 and 2,
and the close-coupled
resonance  transform-
er, 4 and 5, are given
in the working plans
on page 1288, and
must be followed ex-
actly.
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this account, the tuned primary circuit was
rejected by designers of sets, especially when
the five-tube set came into vogue, with its
three R.I%. stages. There are four oscilla-
tory circuits in such a receiver ; we have only

two hands, and three dials are about all that

one can manipulate simultaneously. Hence,
the antenna circuit was made untuned, or,
as_the classicists would have it, aperiodic.
_ We are going to use a resonance trans-
former in the set to be described here, which
has both its primary and  secondary tuned.
Howcver, we are going to find a way in
which this can be done without increasing the
number of controls, Furthermore, it will
not be a five-tube set, but will employ only
three tubes, and besides all this, it will have
the following features:

ADVANTAGES OF THIS RECEIVER

It will be an automatic two-range re-
ceiver without any range-shifting
switches,

It will be about as selective as one could
want a radio receiver to be. There will
be no difficulty in tuning through any
or_all of the locals when hunting for

Py ey

It will be regenerative, so that there will
be plenty of R.IF. amplification.

It can be used for receiving two stations
simultaneously, if these are working on
the proper wave-lengths.

It will have necither more nor less con-
trols than the ordinary regenerative
three-tube set.

It will furnish plenty of volume.

It uses two variable condensers, which
work on the same dial, in spite of
which fact no hair-splitting need be
done to balance up the condensers.
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What more could one want? But to find
out how all this is done, we must first con-
sider the circuit shown in Flg 1, upon which
the design of the circuit is based. This fig-
ure shows a source of altematmg electro-
motive force, E, connected in series with a
variable condenser and the primary of a re-
sonance transformer. In the secondary of
this transformer, there is also a variable
condenser. The coupling between the coils
is supposed to be rather tight.

UTILIZING CLOSE COUPLING

'\Iow. suppose that each of these (that 15.
the primary and the secondary circuits) is
tuned separately to the same frequency. Or,
in other words, let us suppose that the con-
densers are lashed together, so that no mat-
ter where the dial is set, there will always
be the same amount of inductance and the
same amount of capacity in each of the
circuits. The circuits will then be resonant
for currents of two different frequencies,
one higher and the other lower than the ire-
quency for which the circuits are tuned. No
doubt many of our readers have noticed

PRIMARY SECONDARY
TERMINALS TERMINALS

/
PRIMARY - 9 TURNS OF B @
N%: 22 D.C.C. WIRE. SECCNDARY
PRIMARY WOUND ON 12 TURNS OF N222
TOP OF SECONDARY D.C.C. WIRE

The dimensions must be followed very carefully

in building this set, as the slightest deviation

in the diameters, number of turns, etc., will

unbalance the inductances. This is the an-
tenna coupling coil.

this effect, as it often occurs in tadio re-
ceivers.

For instance, when rcceiving a certain sta-
tion, it is often possible to notice two posi-
tions of the tuning «dial where this station
will come in strong. Generally these two
positions, in the ordinary receiver, will e
only a division or two apart on the dial,
or less, depending upon how close the coup-
ling between the circuits happens to be.
Sometimes the two positions are so close
together on the dial that they cannot be
distinguished apart, and then we merely say
that the tuning is broad. Actually, the tuning
may not be broad, but, at least, the effect
is the same as that of broad tuning.

THE MATHEMATICAL FORMULAS

But to get back to our circuit, we are going
to utilize this effect for obtaining two tuning
ranges. The closer the coupling between the
two tuned circuits become, the-farther apart
will the two frequencies be at which the
circuits are resonant. The rclation between
these two frequencics and the natural fre-
quency of the tuned circuits is given by
these formulas:

CONDENSERS
GEARED TOGETHER
!

fq fﬁ
fi=—— and f;=
VIi+k Vi—k

in which f, is the natural frequency of the
tuned circuits, f, and f, are the two resulting
frequencies at which the circuits will be
resonant, and k is the co-efficient of coupling,
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tionally unbalanced as much as 30 or 40
divisions on the dial.

This is a very mter-
esting feature about this system, and is
worth a little experimentation.

So it will be seen that the mere unbalanc-
ing of the circuits by a division or two on
the dial will not produce any serious results.

The two circuits have been designed to be

The fundamental circuit

arrangement aroun d
which  the receiver is
built. This circuit is

evolved from the circuit
of Fig. 1, by replacing the
generator with the an-
tenna and ground, and
usmg intermediate tuning
circuit between the tuned
circuit of the detector and
the antenna system.

AUDIO
AMPLIFIER

)

';%

FIG 2 J

as explained in my article, “Coupling—Tight
or Loose?” before referred fo.

Now, the value of the coupling k may
be so chosen that the relation betwcen the
two frequencies, f, and f,, may be almost
anything we please. For instance, suppose
we want the one frequency, f,, to be twice
the other frequency, f,, By means of thesc
formulas, we find that for this case the
coupling must be about 60 per cent. This
is the value of coupling that we use in the
set described in this article.

APPLYING THE PRINCIPLE

We will now see how the principle is ap-
plied to the radio receiver. In Fig. 1, it
1s a simple matter to replace the source of
high frequency oscillations, E, with a pick-
up coil coupled to an antenna circuit. We
can also casily connect an electron-tube de-
tector across the terminals of the sccondary
cendenser, and we can also increase the am-
plification by making the tube circuit re-
generative.  These additions to IFig. 1 are
shown i Fig. 2

Attempts have often been made in the
ordinary R.I'. amplifier to tic two of the
variable condensers, either on the same
shaft, or by means of gears or pulleys. To
cnable the condensers to work in synchron-
ism and to tune in the stations properly,
it has been found necessary to make the
tuning of the various stages a little broad.
This is because it is not possible to build
coils which are so identical that the tandem
condensers will always cause each circuit to
resonate exactly. In this circuit, however,
it will be found perfcctly feasible to do this,
on account of the closencss of the coupling
between the two tuned circuits. Therefore,
the two condensers shown in Fig. 2 are
geared together by means of a rack and
pinions, as shown in the illustrations.

To satis{y the reader that this can be done
in practice and work perfectly, it may be
mentioned that it is possible to tune in the
local stations, and a few distant ones, even
when the two condensers have been inten-

9T.*22 v “39T*2 9T
Dee. i DGCC. *22
| 230 D.CC. C (
RT*2  TUBE 3'/2 DIA
T TueE
& FIG S
TUBE A- B+ODET. a+bp - B+ 490V,

The complete wiring diagram of the receiver.

The numbers on this diagram are identical with

those on the full-.page layout, where their meanings are given. The audio frequency amplifier
is as usual, the only variation being in the design of the tuned circuits.
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identical. The coils have been so designed
that the sum of the inductances of the pick-
up coil 2 and the primary 4 is equal to the
inductance of the secondary coil 5. The
two variable condensers are also identical,
and are geared together by means of the
rack and pinions so that their capacities are
the same at all dial settings.

The log of this receiver is shown in Fig.
3. It will be seen that there are two ranges.
The set has been so designed that the upper

tange covers the broadcasting wave-lengths,

|
i
i
i

|

SPACER
S -3 .5
g 3 :F\u l
- L | "l_ B L
4 MOUNTING BRACKETS SECONDARY

EQUALLY SPACED /' 29 TURNS OF
: Ne.22 D.CC.

. / N
PRIMARY- 39 TURNS - WIRE
oF Ne.22 D.cC. wire @ ®
This is the close-coupled resonance trans-
former. The diameters and number of turns

must be followed very carefully. Number 22
D.C.C. wire is used throughout.

and the lower rtange covers the amateur
band. As we have seen before, the circuit
is resonant to two different frequencies (or
wave-lengths) at any position of the con-
densers. Therefore, it is possible to tune in
an amateur station and a broadcast station
at the same time. For instance, as shown
on the log curves of Fig. 3, when the con-
denser dial is set at 80, the receiver will he
tuned to an amateur wave-length of 172
meters and a broadcast wave-length of 336
meters at the same time,

The reader may raise the question, “Will
this not lead to a good deal of interference?”
The answer s, “No.” Because it is next
to impossible that these two stations will be
located in the same part of the country, or
will be transmitting at the same time. More-
over, it will be found that different settings
of the vartometer will be required for ampli-
fying these two wave-lengths, so that this
makes the possibility of interference nil.

Thus we have a two-range receiver, as
we mentioned before, without any switches
or plug-in coils. We have also a duplex
receiver, which may also be utilized in a
system of secret transmission with a spe-
cial transmitter. It will also be found by
the experimenter that this is about the most
selective receiver that he has ever usad.

(Continued on page 1290)
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Many home-made
“B”-eliminators  fail
because the parts, al-
though perhaps excel-
lent, are not mutually
suited. T his elimina-
tor overcomnes the dif-
feulty.

Left: The Raytheon tube,

which is the heart of this

eliminator. It has no fila-
ment.

NE of the outstanding disadvantages

that confronts the fan, who wishes

to construct a “B" power supply

unit at home, is lack of knowledge
in the choice of parts that will work in
harmony. This is especially true of the
filter system, which must be designed with
great care in order to suppress the ripple
of the pulsating direct current delivered by
the rectifier tubes or cells.

The photograph which is reproduced upon
this page shows an arrangement of standard
parts that has been approved by the engineers
of a prominent radio manufacturing concern.
Each of the components has been designed
or chosen especially for use in conjunction
with the others. As a result, the builder
finds himself free from the annoyance of
making further adjustments and substitu-
tions when the eliminator has been completed.

The tube used is the Raytheon Rectifier.
described on page 613 of Rapio NEws for
November, 1925. As this tube has two small
anodes and a large cathode, full wave-rectifi-
cation is obtained with one tube. In addition,
the tube has no filament, and thus is longer
in life and more economical in operation
than the hot-cathode type.

As the theory of this tube has been pre-
sented fully in the article referred to in the
above paragraph, this paper will be concerned
with details of assembly only.

LIST OF PARTS

The following parts are recommended for
use in conjunction with one another:
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. A ““B” Eliminator from Matched Parts

By GEORGE AMES

step-down transformer.
chok