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The trademark GE is the
guarantee of these quality
tubes. Eachtube isbuiltte

most rigid specifications.
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RHEOSTATS

ARE BEING IMETATSK IN MANY WAYS

The best of imitations are never as good as the originals.
Genuine FADA rheostats possess these features:

Heat resisting thermoplax base and knob.
Taper knob——fits the fingers.

Mounting screws do not show on front of panel.

Only genuine resistance wire used.

T

Properly designed contact brush that allows turn by
turn adjustment and smooth movement.

2

Diameter over all is only 214 in.

7. Careful inspection—we reject rheostats that are really
better than many of those now sold for “just as good.”

8. Quantity production of a standardized rheostat means
that every rheostat is uniform and dependable.

It is necessary to use FADA rheostats to adjust the filament current of
your vacuum tube whether you are using gas-content detector tubes,
““hard’ amplifier tubes or power tubes. The critical adjustment that
can be obtained by using FADA rheostats will greatly increase the
efficiency of your Radio set.

PURCHASE OF YOUR LOCAL DEALER AT PRICES
MENTIONED BELOW

R ]

Manufacturer of the FADA line of Radio Equipment

1822-A lerome Avenue
NEW YORK CITY

No. 120-A Rheostat, $1.00

(6 ohms, 11, amp.)

No. 121-A Rheostat, $1.35

(11, ohms, 6 amp.)

WwWwWw americanradiohistorv com
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Herbert H. Frost

NATIONAL FACTORY DISTRIBUTORS
TO THE ELECTRICAL RADIO JOBBER

FOR THE FOLLOWING

RADIO APPARATUS

Unequaled results identify this Apparatus as high-
est grade workmanship and abundant value.
Dealers: Inquire of your local Jobber.

UNNINGHAM

VACUUM TUBES

FOR

Home Radio Equipment

Meet every Amateur
requirement.

FROST FONES

Ideal Receivers for use with Home Radio Sets, Combine
meximum efficiency with permanent sensitiveness.

REMLER APPARATUS
RADIATES QUALITY

Every Remler item is first studied and tested for its
practical Radio utility before being marketed.

BIESMANN “B’” BATTERY

Combination Detector and Amplifier Battery fully an-
swering the “B” Battery Problem. [Ffully Guaranteed.

FROST IMPROVED PLUG AND JACKS

Specially designed for Radio Panel Work., Plugs in-
terchangeable with other standard makes.

Prices on the above Radio Apparatus will remain at a standard level long after inferior
goods have been purchased at cut prices and found to be unsatisfactory. Your trade
knows and asks for Frost Radio Apparatus by name. Are you supplying them ?

www americanradiohistorv.com
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‘CT ANSWER

EASILY
CHARGED

LONG LIFE

THE BIESMANN “B”

FULLY GUARANTEED

CoMBINATION DETECTOR ond AMPLIFIER BATTERY

24 cells, individually tapped, permitting use of any voltage from 2 to 50 volts in steps of two volts
each. Provides a noiseless circuit for the receivers. The electralyte is a semi-solid ; cannot spill or leak.
One piece cast “Rub-Tex” Indestructo case, of which the individual cells are a part. Highly polished and
neat in appearance. Pasted type plates especially developed for Radio service. ' Can be re-charged at any
Battery Service Station, or on any type of vibrating rectifier by using the circuit provided with the battery.
Complete instructions with each battery. Contacts between cells easily accessible. Over-all dimensions; g
inches long, 4% inches wide, 474 inches high.

The “BIG SIX” A-BATTERY

A FEW FACTS BRIEFLY STATED

- Semi-solid electrolyte which cannot spill— No injurious sulphation — Plates will
not buckle — Highest electrical efficiency and voltage maintenance — Quickly and
easily recharged — Can stand idle indefinitely without injury — Superior physical
properties — Hard wood case.

THE “BIG SIX” IS FULLY GUARANTEED AS TO LIFE, CAPACITY,
ELECTRICAL EFFICIENCY, DESIGN AND WORKMANSHIP

6 volts— 40 Ampere HoUrs. .. ...ttt tiiir i e rnnnannns $20.00
6 volts— 60 Ampere Hours .......cooiiiiiiniininnnnn, 22.00
6 volts— 8o Ampere Hours .........ccciiiininninnnnnna.. 25.00
6 volts—100 Ampere HoOUrS . .ovviiiier e itenneeennnnnns 28.00

Furnished in one piece cast “Rub-Tex” Indestructo case at an additional
charge of $2.00 on each battery.

MANUFACTURED BY jOBBERS

General Battery and Supply Ce. . .
CHICAGg, ILLINOIS ’ Write For Our Interesting Sales Proposition

SOLE DISTRIBUTOR

HERBERT H. FROST, 154 West Lake St. CHICAGO, ILLINOQIS

WwWwWw americanradiohistorv com
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RS WLAKE ST, |
EFICAGE ILL:

_High crade eleetrical
insulations.

breakadown test. spring.

Improved

JACKS

rost-Rad

Wi1ll MNickel - ailver
withstand 113 volt ¢ on t a.

Thiree  thiek-

ness washers,

t Yure silver nickel rlated
cot tact points. an uffed.

Specially Designed
for

Radio

“Qpread’ arrangement Small, neat frame, Hexagon
The smallest, neatest, of & spring terg]im;;is, rmllnii 2(1;:0.1 hi{zhbl' hle aded
1 allowing twice tle polished, nicke nleeve, Sl
]'.’IIOSt perfectly finished usual amount of space pla-_sel il batted, nickeled and S8 Interchangeable
jacks and plugs that have for soldering bufted,

ever been offered to the
Radio Trade. They have
been specially designed
for panel work and are
of standardized construc-
tion so as to be interchangeable with other standard makes.

A particularly desirable and exclusive feature of the
FROST-RADIO Jack is the “spread” arrangement of the
spring terminals which allows twice the usual amount
of space for soldering to the wiring. These terminals are
heavily tinned.

— I

||=§It

1

No. 133. Jack only, $.65
. i B

mm— — = Y

= Il' = A

|m il

No. 131. Jack only, $.90
— i T

T EE—TI

| r—

[0

No. 135. Jack only, $1.00

With Other
Standard Makes

Another striking feature is the nickel plated and highly
buffed finish used throughout.

Sturdy construction, perfect spring adjustment, gripping
contact of springs on tip and sleeve of plug.

Packed in individual containers.
Two-color wall posters now ready for Dealer distribution.

Cord Tip
Plug,
$1.25

sy, No. 137,

R e e

. b e

No. 134.

o i
} | ;|
| | (S
& AT p—
]
A o
il

Jack only, $.75

Lif

e

1
No. 136.

Jack only, $1.25

We Are Now in Quantity Production
and Are Making Immediate Deliveries

HERBERT H. FROS

154 W. Lake Street
Chicago, Illinois

WwWwWw americanradiohistorv com
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=IBLIN°¢

A NEW COIL DEVELOPMENT

Assume that the above single layer coil consists
of 1000 turns and that the capacity between turns
is Y. Then 1000 Y is the total self capacity of
this inductance,

20 layers high
50 turns per layer
f 20x50=1000 turns

Reduce the length of coil 1 by
winding a multi-layer compact in-
ductance of 1000 turns (20 layers of
50 turns), The inductance will be
greater than coil 1 due to the greater
mean diameter of the turns. The
capacity between turns is still Y, but

an additional capacity between lay- GIBLIN’S NEWEST AND
ers equal to 50x Y (the mean of the

number of turns in each two layers) ;

has been added. This increase in GREATEST DEVELOP:-
internal capacity makes the coil un- '

suited for use as an inductance, MENT OF A COMPACT
INDUCTANCE COIL

\ tween layers and

between turns is re-

u \ 5 h 2 s of - induc- Honeycomb and Duo-Lateral Coils has
J @ : been working for years to produce an even

more efficient inductance coil. Success has
e S at last been achieved in the Giblin-Remler

tained by winding the turns Inductance Coil.
close together, This is the

method used in the new Gib-

lin-Remler Inductance, com- R EM LE R R A Dl O M F G

bined with a new method of 248 FIRST STREET, SAN FRANCISCOQ, CALIF.
separating the layers. E. T. CUNNINGHAM General Manager

3 |~ ‘ duced by spacing, . THOMAS P. GIBLIN, originator of the

www americanradiohistory com
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DUCTANCE

DIL

INTERCHANGEABLE WITH ALL COIL MOUNTINGS

Made by an entirely new
process, Giblin-Remler
Inductance Coils are in-
finitely more effective in
operation and superior in
workmanship to any coil
on the market today. Its
performance for concen-
trated inductance cannot

T be approached—it is
equally efficient on all wave lengths. The self capacity of
the new Giblin-Remler Inductance is 100% less than any pre-
vious compact inductance-—this low self capacity gives
selectivity and sharp tuning for a given coil. This is especially
advantageous to the amateur who usually has an antenna of
low capacity. The high frequency resistance is lower than any

1 IN

In the new Giblin-
Remler Coil Cotton
Yarn is wound into the
form of a lattice and
simultaneously the wire
is wound into the coil
in parallel turns. The
cotton yarn separates
the layers of wire with
cotton and air cells.
The air cells are ex-
tremely important in
reducing the high fre-
quency resistance. This
method of winding
gives maximum copper
space and insulation
space in a given vol-
ume. T he insulation
between layers is great-
est at the points of
maximum potential

difference.
) s | 28 (€% | pEsS
previous type‘ e - t2 | 8 |Eg |£E ! %‘“‘?E WaveMLe‘ngth Range
. . 2S k3 2T s &9 2 2, i i
Giblin-Remler In- EE £ 25 5 SS%{28  S2F | condomserof .l | High Frequency Rosis-
. 3 N 2E E |"2Xlzg §5 | max.and.00004 | tance in Ohms at Wave
ductance Coils are pat- 33 = | 35 S g%y SE  giEl e Length Shown
@ £ £ S g 325 Tso 2B,
entable—they are man- 25 | & =f | § (353 |E3% :.4
& ST 3~y 2= |Minimum| Maximum| 200 | 500 | 1000 | 2000
ufactured by patented _ = I N sl |
: RG 20M | 1.50 |RG 20U|.70 | .030 39 | 14.3 | 63 | 334 ... . BRI
mackkllmery. hYou fcan RG 23M | 150 |RG 28U .10 | 041 47 | 152 5| 389 basil
ur se m fr RG 35M | 1.50 30| 70 | 083 87 | 25.4 | 128 | 550 35|
purcha t © OIM  ¢¢ soM| 160 RG 50U| 80 | (169114 | 21.6 | 18 | 785 |...... 8.8 4.4 ...
any authorized Remler RG 7M 16 RG 75U .8 317163 | 108 | 266 | 1170 1. 28.3112.1 6.2
Dealer RG 100M | 170 RG 100U .90 | .666/217 | 19.9 | 358 | 1550 |...... 80.3|26.8  12.6
e 1000 | 2000 | 5000 | 10000
Order G1b1_1n-Rem1er In~ pgisom| 1.75 |RG 150U .95 |1.503 281 | 14.8 | 512 | 2320 69.823.8| 7.1 ...
ductance Coils at once from RG 200M | 1.8 RG 200U 100 2.68 4 T | s | 310 | 50.6 |12.5|......
- 250M | 1.90 250U 11 20 424 | 121 | 860 | 3880 |..... 87.5|19.9 | . .
your nearest dealer—orsend g 500m | 200 | RG 3000120 |5.11|494 | 11.2 | 1030 | 4680 |...... 141 [29.3]13.8
direct to us. Learn how re- RG 400M | 2.10 |RG 400U |1.30 |i1.04 | 618 | 9.7 | 1380 | 6300 |....... ... 54.6 | 22.3
markably they will improve RG S00M | 2.30 RG 500U 150 [17.50 | 747 | 9.0 | 1730 | 7900 |...... _— 93.1|34.9
the performance of your set. 2000 | 5000 110000 20000
RG 600M | 2.40 | RG 600U'1.60 | 29.21024 | 10.1 | 2260 | 10250 |...... 1 (43.81......
RG 750M | 265 |RG 750U 1.85 | 39.01249 | 11.3 | 2660 | 11850 |............ 64 |
COMPANY -rcuoom| 34 RG100U 250 7161620 | 1013 | 3570 | 16000 | Clle [
RGI250M | 3.80 |RGIZS0U 2.90 | 108.01930 | 9.7 | 4380 | 19700 ... ......
154 W. LAKE ST., CHICAGO, ILL. RGisooM | 4.40 |RG1500U [3.50 | 159 82300 | 9.3 | 5300 | 23800 [...... l..... Lo,

Apparatus That Radiates Quality

These tests have becn made by Robert F. Ficld of Crufﬁ‘lighTension Electrical Laboratory, Harvard University, Cambridge, Mass.

WwWwWw americanradiohistorv com
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THE NEW

EMLER

COl]. MOUNTING

SIMPLE TO MOUNT. TIGHTENING BAND BUILT INTO MOUNTING. ELIMIN-
ATES FIBER BAND. MOLDED BAKELITE. INTERCHANGEABLY USED WITH
REMLER COIL AND PANEL TYPE PLUGS.

The plug terminal i5 silotted
———— —twice at right angles, insuring
smooth, easy plugging.

The plug and jack terminals are
interchangeable with all stand-
ard plug and panel mountings.

The tightening band isx nickel
r———————nDlated. Three holes provide
the necessary adjustment and
prevent auny slipping.

The tightening hand is seeurely.
held to the plug.

The lower plate absorbs the
pressure on the coil.
The plug is molded bakelite,
buffed finish. The contour is
shaped to the coil.

The upper plate applies tension
to the tightening band parallel
to the sides of the eoil.

The solder terminals are coun-
tersunk, eliminating possible in
jury to coil winding.

A turn of the thumb screw sep-
arates the pressure plates and
This new Remler Coil Mounting  sccurely clamps the %0l fo hemm—

The slot in the tightening band plug.

nolds the pressure  plaes ia with its improved and original
alignment. features is built especially for the
new Giblin-Remler Coils. The
plug can be used interchangeably
with all Remler coil and panel
type plugs.
The metal tightening band—an
important Remler feature—elimi- |
B nates the annoying fibre band and

assures perfect tightness at all i
- ! times. By simply turning the
SHA thumb screw ‘the coil is rigidly —

fastened to the coil contour of the QO ©
bakelite plug. There is no fibre \

£

band to become damp and stretch

J

or to loosen the coil from its

w0 ;
[ !
Cot : mounting.
L i =\ Built complete by Remler, every ,
E ' @ :'; b operation is checked to insurz a
X I\w/: ' smooth working, simple operated
——> O '&O Ly plug—a plug with a Remler
ey A Guarantee.
| PRICE
No. 48—20 to 750 turn ecoils........... 70c
! No. 49--1000 to 1500 turn coils........ 80c
Amateurs:—Write for catalogue and name of
nearest Remler dealer. Dl
248 First St., E. T. CUNNINGHAM, 154 W. Lake St.,
San Francisco, Calif. General Manager Chicago, Ill,

Wwww americanradiohistorv com
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All Formulae §
and Diagrams
Printed on |§
Heavy Paper §
in Black and
Blue and con-
tained in a
two-color en- §
velope 9x12 §
inches

I Schematic
Wiring Dia
grams, Meas-

wm Schematic Wring Dis
‘Avien R

urements,

and Tables

for the Ad-

vanced Radio
Student
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38
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b Tithone sd
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T Mcrobaa Na 100

Tuble waw s shome bt woh Iodtans 2
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AND DIAGRAMS

COPYRIGHT 1922, CONSOLIDATED RADIO CALL'BOOK CO,NY

CONTENTS

Measurement of Capacity of a Condenser (Substitution Measurement of Antenna Resistance.  Substitution
Method). Calibration of a Variable Condenser. Two Method ... ..o ciens e e e .No. 8
Diagrams and Curve................. .....Ne. Schematic Wiring Diagram of Regenerative Audion Re- g

i Measurement of Inductance of a Coil or Circuit. Twe

3
|

Methods—Two Diagrams.......................No. 2
Measurement of Distributed Capacity of an Inductance.
Diagram and Curve............... No. 3
Measurement of Fundamental Wavelength of an Antenna.
Three Methods. Three Diagrams...............No. 4
Measurement of Wavelength of Distance Transmitting
Station. Two Methods. Calibration of a Receiving Set.

Two Diagrams ..........c..ccc.ivienevvenn... N0 S
Measurement of Effective Antenna Capacity. Two
Methods. Two Diagrams......................No. 6

Measurement of Inductance of Antenna and a Third
Method of Measuring Effective Capacity of Antenna.
One DIagram . ...ceeeeevrnuonrenianensesnasesNOT

All 14 formulae and diagrams contained in
heavy two-color printed envelope, size 9x12 inches.

Either, Direct from us or for sale

Yerzus Xlectric Co., Zunesville, 0.
Findley EKlectric Co., Minueapolis, 3inn.
Tleronr & Son. M. M., Trenton, N. J.
Truller Co.. Seth W.. Boston, Mass.

Alamo Sales Corp., Indianapolis., Ind.
Am. Electro Tech. App. Co., N. Y. City
Amer. Hdw. Stores, Bridgeport, Conu.
Andrae & Sons, Julius, Milweukee, Wis,

London, Cauada
Davton. O
Indignapolis, Tiul

‘Andrace& Sous, Julius. Mason City, Iowa | Galveston Wireless Sun. Co:,
Anthracite Radio Shop, Scruutou\.{l’u. Galvestony, Tex.
B 1, Mass.

Gurd & Co., Wni,,
Hall Electric Co., Wm,,
Hatfield Electric Co.,
Heustis, A. E., Witehburg, Mass.
Hickson Klectric Co.. Rochester, N. Y.
Hiro Wireless Sunply Co., Marion, TIL
Holt Blectric Util. Co., Jacksonville, ¥Flu.
Hughes Elec’l Corp., Syracuse, N. Y.
Jeukins, Lester 1., New Bedford, Mass,
Iarlowa Radio Corb.. Tiwock Island, XTI,
Iatzenbach & Co.. ¥. 8., Trenton, N. J.
Kendall Co., W. D., Worcester, Mass.
Keubler Radio Co., Toledo, O
Killoch Co., David, New York City
King Radio Co., Pittshurgh, Pa.
Klaus Radio Co., Lureka,
Iluge, Arno A., Los Angeles, Cal.
Krause & Co., A. T, Detroit, Micli.
Kusel Co., D. & 1., Watertown, Wis.
Lehigh Radio Co., Bethletiem, Pa.
Liberty Incandescent Supply Co.,
Pittsburgh, Pa.
Liberty Radio Sup. Co., Chicago, Til.
Linze Tolec’l Sun. Co.. St. Louis, Mo.
Ludwig Homme] & Co., Pittsburgh, Pa.
Luther, H. E., Centerville, Ta.
McCarthy Bros. & ¥Ford, Buffalo, N. Y
McMillan Bros., Pittsburgh. Pa.
Manhattan Elee. Sup. €o., N. Y. & Chic.
Marshall-Gerken Co.. Toledo, O.
Meter Elee’l Const, Co.. Oshkosh, Wis.
Meyberg Co., Leo J., Han Francisco, Cal

Atlantic Radio Co.,
Bamberger & Co., L.,
Banister & Pollard Co.,
Benwood Specialty Co.,
Blueburd Ltectric Shop,
Brode Llectric Co.,
Brown. J. Bdw.,
Bullock’s.
Bunnell & Co., J. 11,
Burham & Co., Deptford, S. E. §, Eng.
California Elec. Cu., San Francisce, Cal.
Carter Eleetric Cu., Atlanta, Ga.
Catton, Neill & Co., Ylonoluiu, T, H.
Central Radio Cu., Independence, Mo.
Central Radiu Co., Iansas City, Mo.
Cliase, Geo. 1., Newport, R, 1.
Chicago Radio Ap. Co., Chicago, IL
Cleveland Co.. L. W., Tortland, Me.
Cloud & Son, Macey. T,
Con. Radin & Elec. Corp., New York City
Cutting & Washington, New York City
Dai.y Battery & Xquipment Co..
Pittshurgh. Pa.
Pawtus I

Delancey-Telell & Co., . R.I.
Detroit Electric Co., Detroit, Mich.
Dewey Spt. Guods Co., Milwaukee. Wis.
Doubleday-Hill Elec. Co., Pittsburgh, Pa.
Dreyfuss 3ales Co., New York City
Duck & Co., Wni. B., Toledo. Q.
Dunn, J. J. Pasadena, Cal.
Illeetric Motor & Lng. Co.,_ Canton, O.
Ilectro Importinz Co., New York City
Tlite Electric Shop, ¥l Paso, Tex. | Mohawk Xlec’l Sun. Co.,
Erie Book Store, YLrie, Pa. | National Radio Corp.

Consolidated Radio Call Book Co.,

iedaiud i PR s

New Era Shop.
Newman-Stern Co..
Nichols Radio Sup. Co.,
Nola Radiu Co..

Noll & Co,, &. P.,
Northern Radio & Hlec. Co., Seattle, Wash.
Northiwest Radio Serv. Cu.,
N. 8. W. Bookstall Co.,
Tacent Eleetric Co.,
Paramount Radio Sup. Co.,
Paul’s Electric Stores.
Pear!man's Book Shop,

Piedmont Electric Co..
Pionecr Lisctrie Co.,
Pitts o, F. D.,

Pitts. Radio & App. Co..
Pitts. audio Sup. Co.,
Port Arthur Radie Lab.,
Tast Oftice News Co.,
Precision Equipment Co.,
Radio Development Co., Springfield, M:
Radio Distributing Co., New:
Radio Electric Co.,
Ttadio Xquipment Co.. .
Rtadio Equint. & Mfg. Co., Wilmington, Del.

Radioelectric Shop,
Ray-Di-Co.,

Reuter Flectric Co..
Reynolds Radio,

1. 1. Flec, Equipt. Co.,
Riverside Laboratory,
TRose Radio Supply,
Roy News Co., I're’k J.,

Inc., 98 Park Plce, Nw Y

Syracuse, N. Y. |
Atlanta, Ga. !

Receiving High Power Un-
damped Wave Stations. Connections shown are those
used in most Navy and Commercial Receivers...No. 50

Schematic Wiring Diagram of Signal Corps Type SCR-68
Radio Telephone Transmitting and Receiving Set No. 51

Schematic Wiring Diagram of Type CW-936 {(Navy Sub-
marine Chaser) Radio Telephone and Telegraph Trans-
mitter and Receiver...... iiiisiiiiaee. oo No. B2

Schematic Diagram of Type SE 1100 (Navy Flying Boat)
Radio Telephone and Telegraph Transmitter....No. 53

Table giving the value of LC (Product of Inductance and
Capacity) for wavelengths from 300 to 20,000 meters.
Inductance in Microhenries. .. viveve.eo...No. 100

Table same as above but with Inductance in centi-
TEEELS v v v vvvrnusasenaronnccssaccosnsassssNO. 101

ceiving Set Suitable for

PRICE 50c Prepaid

by the following responsible Dealers:

Nat’l Radio Institute,
New Lngland Motor Sales Co.

\Washington, D. C. | Sands Electric Co..
Sayre-Level Radio Co.,
Schmidt & Co., R.,
Sears, Roebuck & Co..
Service Radio School,
Shotton Radio Mfg. Co.. Scranton. Pa.
Smith Novotoy Ilec., Ine.. tharlotte, N. C.
Smith Radio Labs., Sarnia. Ontario, Can.
So. Californiz Elec. Co., Lus Angeles, Cal.
southern Flec’l Suy. Co.. San Diego, Cal.
Southwest Radio Sup. Co., Dallas, Tex.
Sprott-Shaw Sell,, Vancouver, 3. C.
Sterling Electric Co.,  Minneapolis, Minn.
Stubbs Eleetric Co., Portland, Ore.
T. Ladio Co., Anthony, Kans.

Wheellng, W, Va.
Phila., Pa.
Rlochester, N. Y.
Chicago, I1.
\Washington, D. C.

Greenwich, Conn.
Milwaukee, Wis.

Cleveland, O.
Buwlgz. Green, Ky.
New Orleans, La.
Philadelphia, 1'a.

Seattle, Wash.
Sydney, Australla
New York City

Atlantic City
Medford, Ore.
Washington, D. C.

PTenn. Marconi Wireless Schl., Phila., Pa. | Tuska Co., C. S., 1Tartford, Conn.
T'enn Radio Apparatus Co., ~ Reading, Pa. | United Electric Stores. E. Pittsburgh,T’a.
Phila. Schl. of Wireless Tele., Phila., I’a. | United Elec. Stores Co., Braddock, Pa.

Asheville, N. C.
St. Paul, Minn.
Boston, Mass,
Pittsbursh, Pa.
Yittsburgh, I’a.
Tort Arthur, Tex.
Chicago, 111.
Cincinnati, O.

U. S. Radio Co., Pittsburgh, Pa.
Warner Bros., QOakland, Cal.
Western Rtadjo Co., Kansas City. Mo.
Western Radio Elec. Co., Los Angeles, Cal.
Wheeler Green Electric Co.,

Rochester, N. Y.
Whital] Flectric Co., Westerly, R. T.
White Co., The, Columbus, Ga.
White & Boyer Co., Washington, D. C.
White & Bro., Frank, Canton, Il
Williamson Elec. Co., Seattle, Wash.
Wilmington Elec. Spec. Co.

Newark, N. .
Pittsburgh, Pa.
Boston, Mass.
Wilson Harold K.,
Grundy Center, Towa
Aurora, Colo.
Canton, O.
New York City
Omaha, Neb.
Los, Angeles, Cal.
Baltimore. Md.
Nashville, Tenn.

Minneapolis, Minn.
eveland, O.
Chicago, I11.
Cineinnati, 0.

Co.,

Winner Radio Co.,

Wireless Mfg. Co.,
Denver, Colo. | Wireless Press,

Providence, Wolfe Electric Co.,

Milwaukee, Wis. | Y. M. C. A,

New Orleans, La. | Zamoiski Co., Jas. M.,
Toronto, Can. | Zibart Bros.,
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FOR AUDIO
FREQUENCY
AMPLIFICATION

PRICE
§350

%
AMPLIFICATION
WITHOUT DISTORTION

Build your amplifying set so you understand WORDS as well as MusIC.

Make it sound like this—HELLO!
Not like this—HELLOWE!

Use Myers’ Choke Coil and get rid of that distortion which amplifying transformers pro-
duce due to the magnetic lag of the core.

Myers' amplifying coils are wound to balance the Consult the drawing at the top of this page and see
internal resistance of the Myers’ Audion High Mu. " how compactly they mount with the lamp. All wiring
‘When used with these tubes they give perfect speech concealed beneath bases and through panel between
amplification, no matter how many stages you build. lamps and coils. Each piece of Myers’ Equipment is de-
They are designed to mount on the same base as the lamp. signed with proper regard for each other piece.

RADIO AUDION COMPANY
90 Oakland Avenue Jersey City, N. J.
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AUDIO FREQUENCY

AUDION

PRICE
$500

Five TiMES THE
VOLUME

The Latest Myers’ Achievement

A tube that brings in the signals
five times louder than other tubes

1t oscillates uniformly from 2 to 300 volts

on the plate and 4 volts in the filament cir-

. cuit. It has no tube noises. It only con-
sumes 0.8 amperes. It eliminates all

Rheostat control. It is rugged and small
in size, measuring only 33 inches in
length. In fact, it is the last word in
audion tubes. '

After November 7, 1922, the RAC-3 Audion will be available as a Detector and no longer limited for use in tandem
with another device acting as a detector. ¢

RADIO AUDION COMPANY

90 QOakland Avenue

Jersey City, N. J.

. ‘This tube is not sold or purchased to be used as a deteqjc_cr of wireless waves. Any use or sale of it for such use renders the vender or user liable to prosecution for
infringement:of patent. This tube is sold for use in tandem‘with another device acting as a detector for the purpose of amplifying either radio or audio frequency

currtnts or as a generator of high frequency electrical oscillations
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A Word

To Dealers

These Lightning Arrest-
ers form a very small part
of the entire RADISCO
line. If you will look else-
where in this paper you
will find four advertise-
ments on other RADISCO
products, all of which will
be in great demand dur-
ing the summer months.

You can entrust your
purchasing to the Radio
Distributing Company, be-
cause the RADISCO or-
ganization is composed of
experts obtained from all
divisions of the radio field
and the home of this well
rounded RADISCO or-
ganization is in the heart
of the radio activities of
the world—within the
Metropolitan district of
New York.

Write for further ia-
formation to the Radio
Distributing Company, 8
West Park Street, New-
ark, N. J.

RADISCO
Radio Distributing Compa=y

Newark - - - New Jerscy

IKE an assassin in the dark—Ilightning strikes
without warning. It is no respecter of per-
sons. You can make no agreement with it—

BUT you can and should take proper precautions
against damage and injury resulting from lightning
storms which hot, sultry weather is certain to
bring.

Don’t wait till lightning strikes! Its fiery bolts
cannot be foreseen—but the consequences can be
forestalled.

A RADISCO Vacuum Lightning Arrester will
guard your home and radio instruments—day and
night. Its automatic vigilance assures absolute
safety. RADISCO Lightning Arresters are leaders
in the field. Their cost is small—and you can’t
afford to be without their protection. Don’t take
chances with inferior substitutes. Radisco Light-
ning Arresters are sold by leading radio dealers
everywhere. : By .

-

= .

DISCO

“Your Assurance of S atisfactory Performance”
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RADISCO
OUT-DOOR TYPE

Vacuum Lightning Arrester

This type can be suspended
directly from either end of the
antenna, or from the lead-in in-
sulator, The vacuum tube is
enclosed in a porcelain moisture-
proof casting.

The aerial wire can be sol-
dered into Tube A; fastened un-
der nut B, For hasty connection
an automatic ‘‘Fahnstock” clip
is provided and is shown at C.
The wire to the ground can be
soldered into the tube D or fas-
tened under a hexagon nut at
the upper end of this tube.

Price, $3.00
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" RADISCO OUT-DOOR TYPE

Vacuum Lightn ing Arreser‘

$

“ 1T SHALL NOT PASS”

RADISCO
IN-DOOR TYPE

Lightning Arrester

This “lightning defier” is sci-
entifically correct in every re-
spect and has been approved by
the National Board of Fire Un-
derwriters, No switch to turn,
nothing to forget:; simply con-
nect two wires to the arrester in
accordance  with  instructions
supplied and—the Radisco Vac-
uum lightning arrester does the
rest automatically.

INARRANREEEERN AN NN NSNS R AN DNER S EENIN NSRS HESESISNARNERSNARANNERENE]
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RADIO DISTRIBUTING CO.

8 West Park Street
NEWARK, N. J.

rADISCO IN-DOOR TYPE
Vacuum Lightning Arrester

¥ =
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Edelman’s Radio

“Raytamor”

Complete Loud Speaking Receiving Set
1923 Models Now Ready

Neatly assembled in an original phonograph type cabinet,
this efficient new radio receiving set comes to you in simpli-
fied form with only two adjustments. Its use requires no out-
side aerial nor so-called “loop,” though binding posts are
provided for those preferring same.

Harmonizing with real home surroundings, the Edelman Raytainor
comes complete with all wood tone chamber, free from bother and
disappointing rasping noises common to old style radio sets. There
is no delicate regeneration so no adjusting skill is required. The outfit
you hoped to get! Here it is, and at a reasonable price.

“Entertain with the Raytainor”

and enjoy the music without any bother

si 113 Enjoy the music and educational lectures daily without
Invented and de lgned by Phlhp E. Edelman’ bother. No permission of landlord required with this machine.

E.E. (MI‘ Edelman is the author of “EXperl- Full instructions accompany every instrument. Absolutely
mental Wireless Stations’” and widely known as a ,Saff ﬁnd gree frotm tllllghtEnCilnl'g 01~'amig;er-t Any bgggﬁ Chl'lt% can

N : install and operate the Edelman Raytainor. Radio wi e
competent 1ad10'eng1neer for more than a decade.) bother left out. That is what the Raytainor means to you.
The new Raytainor comes to you ready for use. Clear as a bell, without distortion, the Raytainor gives you
The experience is in the apparatus. You need no training  full, loud volume with faithful reproduction of the original
to bring in the full radio entertainment for your friends with  radio program. Sizes and styles to fit all purses. Imme-
this machine. Central Station efficiency combined with  diate deliveries from reliable dealers in your locality, or
phonograph simplicity—here you have it in the Raytainor. they will order a machine for you for prompt delivery. Mail
Entertain with the Edelman Raytainor. Order your machine orders accepted only if your dealer refuses to order genuine
now. Fdelman apparatus for you. Send his name.

1923 Model “Mahogany”’

SPECIFICATIONS—8tandard model Raytainor, genuine mahogany finish like

top illustz:ation, three vacuum tube type, automatic adjustments, for mse within $18500 1923A

twenty miles of broadecasting station, only......... ... .. i, - C le Model
onsole ode

Solid mahogany, finished like top illustration, four vacuum tube type, automatic “Mahogany or Walnut”

adjustments for use with famous Edelman Radio Concentrator regquiring no $22500

outside wires (minimum range up to thirty miles), only..........c. it -

Genuine mahogany or walnut, four vacuum tubes, console model Kke lower $3 7 500
illustration, only....... .ot i i i ittt -

Special machines up to eight vacuum tubes in cabinets to match your furniture, any range
desired—price on application.

Distributors—Dealers—Agents—WIRE!

We are in quantity production and every “Raytainor” machine is absolutely guaranteed to
work with standard Radio Corporation Tubes which we sell and recommend. Apply for terri-
tory or trade prices and enclose references showing that you are reaily entitled to trade quo-
tations. Address now

Philip E. Edelman, E. E., Mfgr., "%

S Church St.,, New York, N. Y.

!
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Edelman’s “Multitone”

Quality Radio Sets and Parts—Guaranteed
Satisfactory—Prompt Deliveries or Money Ey “““_%

w
T b magms a0

Cheerfully Refunded. e J

Like Edelman’s Raytainor, Edelman’s Multitone quality radio sets and parts are
trade-mark rogistered. design patented, and fully protected by issued and pending and
applied for patents. Licensed for experimental and amateur home use. Each item
is made the best I kmow how, consistent with reasonable price, properly packed in
complete package with instructions for use, and absolutely guaranteed to be as repre-
sented. Accept no sibstitutes. If your dealer won’t supply genuine Edelman appa-
ratus, order direct. The illustrations herewith are genuine photo-reproductions.
—Philip E. Edelman.

7 . . 'Y / ) X RE‘.EDIE‘%::MAN.&.EQNE.;:{H i -Gfg* ;t;%s,,
Every Radio Man Knows Edelman is O.K. st e

This Aladdin Multitcne Set is not a toy. It comes in a com-
plete package with aerial, phones, lightning arrester, insulators,
and all ready for radio music the same night you take it

home. Minimum range, 10 miles. We don’t $22 00
exaggerate! Price, complete, only............ouu.n

Same set, smaller size, for boys, without fine adjustment—
EiIE7 5600060 000000008000000000 4000006 000600000000000 $15.00

(Registered U. S. Patent Office)
Aladdin Multitone Sets are sensitive and extra well built.

REAL PHONES. Edel-
man’s Multitone Headsets
were specially made to
bring in real music, not

s merely code buzzes. Gen-
Edelman’s own variable condensers, com- . .
plete with beautiful etched dial ready for uine Condensite molded
Edelman’s genuine silicon steel inter-stage panel mounting, patent locked plates, 8 X
amplifying transformsr, properly desm:ned machine bushed bearings, vernier adjust- shells inclose the latest
so you can make Tour own $5 0 ing handle, 23 plates, .0005 M.F. $4 50 word in sensitive radio-
amplifier—only. .v.vvmeevarennns (O 70860660 00005660008005800aR0 h U IR e Cei e
: Same. 43 plates. .001 M.F. (built to  Pphone durable receivers.

last), accurate. Only............. $5.50 Every headset tested.
Edelman’s Apparatus Awarded
N. Y. Evening Mail’s The new Edelman IMquto};xelHead(slet should not be Jlléigetd
by its low price. It is a high grade sensitive tone produc
CERTIFICATE of EXCELLENCE The word ‘““ochms” on any headset means nothing. We give

you movre than the rated 2000 ohms, and the design is such
that you get most efficient sensitivity combined with dura-
bility for clear-toned music reproduction. The name “Edel-
man Multitone” is cast on every receiver. Accept $8 50
no substitute. Worth the price.................. .

Edelman’s famous load coils bring in
stations of long wave-lengths, such as
“WVP” Fort Wood, ete., you cannot now
hear on your own set. Easily attached to
A real loud speaker enmplete. ready to at- all standard makes of erystal and vacuum
tach to your amphfer: all wood tone tube receiving sets such as Aladdin Multi-
chamber in base; scientific $15 00 tone, Aeriola Sr., Aeriola Jr., DeForest,
horn. OnlY....oorrmennenn. Acme, ele. In mdelmg describe your set,
Complete Two Step Amplifier for above, %0 as to get correct Edelman Load Coil to
attachable <o any make set—only $40.00 t.  Complete directions with $2 00
.

each coil.......................

Edelman’s genuine silver contact vacuum tube socket has
rubber tires to protect Your expensive vacuum tube from
. damage. Designed for minimum capacity and electrical
Fits Your losses. Use this socket and note the improved results

Phonosraph e immediately. $
. g p MULTITONE 155eEh G4 /A B Gh A aa a0 A Ba6EA6000a6060000504000900 1°00
Any  two  stage GALENA “Experimental Wireless Stations.”” Leading instruction

| i -
4amphﬂer (prefer- |Every Crystal Guaranteed| book. Postpaid

< ably Tdelman’s for T N STt
£ loudest resuly, | SUPBRTESTHD Complete Antenna Package
WE your present head” Price,

set, any Victrola |P. B F(}e]man_ B ASK FOR CATALOGUE
.“5‘ or high grade ma- New York, N. Y.

A chine, and this

§ T NN DS M e e N e e G B S b N e R e

' Edelman Attach- FREE

ment, will bring in g gqvertise the real
ihe music all over superiority of my guar-
your rooms. Fits ante_ed sensitive Galena,
on Columbia, ete,, I will Sen{)i a complg—

fust  like mentary ox to the
machine Jus ,  first thousand Racio

a record. $ News Readers answer-
Only.. 4 25 ing this offer. Address:

Mr. Philip E. Edelman, 9 Church St., New York City, U. 8. A.
Please send to me as soon as possible (Mark ‘X" to show what

you want, ¢lip and mail today).......... ..o oo,
Catalogue, for which | enclose 15¢ stamps, and

whose name and address iS......... ... .. . i i,

Enclosed find money der f
P E Ede]man E EO,Mfgr. ! would also like to l:t:yeror ..................................
9 Church St., New York City. I P Srinting i Tl ‘Rais ‘andaddress otow in marsin”so that

your mail elerk can read it. Signed—

www.americanradiohistorv.com


www.americanradiohistory.com

Radso News for July, 1922

See the new $5.50 Variom-
eter and $5.00 Vario
Coupler  designed by
electrical engineers and
made by an instrument
maker.

These splendid instru-
ments, shipped prepaid
anywhere on receipt of
price, will illustrate the
value of Sweeney Radio
Supplies.

We Handle a Complete Line of Equipment!

All parts for building your own sets, also COMPLETE RECEIVING SETS. §
Dealers write for information. To give you an idea of the stock we handle §
we are listing below only a few of the parts necessary for installation. #rite
today for complete catalog and instruction book.

7

Mail

this Coupon
for Radio
Instruction Bock
and Catalog

SWEENEY RADIC

AND

Dept. R, 1020 Union Station Plaza

Enclosed find 15 cents for
send me your book of radio instruction
and catalog.

Sweeney Variometers. ... .. ......85.50  Tested Galena, mounted. ... .. $0.35  Tube Sockets.. $1 .00
Sweeney Vario Couplers............ 5.00 Burgess B Batteries................ 3.00  Vacuum Gap nghtnln“ Protector . . 2.00
Sweeney Condensers: Detector Tubes................ .. 5.00 Federal Closed Circuit Jacks.... .... 1.00
.00023 Amplifying Tubes..... 6.50  Tederal Open Circuit Jacks......... .70
(0005 feaiemErmy THA s .35 Federal Phones. . .. 8.00 Tederal Anti Capacity Switch . . 2.80

.001 Brandes. . ... 8.00  TFada Switch.. .30
Sweeney Combined Grid Cord and Wesrad AmphfymtT Transformers... 5.00  Fada Switch, 8 conLaCLS, 2 stops 75
Leaks: Thordarson Amplifying Transformer_, 4.50 TFada Crystal Detectors. . 2.25
.00025 and 1 meg. ohm. . . .50 Federal Amplifying Transformers... . 7.00  DeForest Crystal Detectms 2.75
.0005 and 1 meg. ohm.. .30 Tederal Slugs..................... 1.75  Stranded Aerial Wire, 100-ft. rolls.. . 1.00
Sweeney Grid Leaks, Sand 1 meg Federal Junior Sets................25.00 Klosner Rheostats.. .. 1.50
ohm.. ......... . ... ......... .25 DeTForest Everyman ............. 25.00  Fada Rheostats. . . 1.00

Order from this Ad.

remit cashier’s check, currency or money order.

satisfaction.

%
(/
4’&%
%,
“
%,

%,
whien %
“,

ELECTRICAL CO.

vou much better results.

Catalog and Instruction Boo

valuable book which is just off the press.

Sent on receipt of fifteen
Mail coupon today, enclosing stamps.

Every radio

You may order any of the above described supplies
without delay or unnecessary correspondence. Simply

You are assured of prompt shipment and complete

enthusiast

should have a copy of this

Contains new and interesting matter and de-
scriptions and hints that will save you time and money, including hookups showing connec-
tions of crystal, regenerative, and high frequency amplification apparatus and give
Do not buy any radio supplies until you have seen this
book as we have gone into this business on a great scale and are prepared to
supply you with the best and most efficient new material at lowest prices.
book has heen prepared by some of the best known electrical and radio
engineers and practical instructors.
cents.

This

()
%

¥ RADIO & ELECTRICAL CO*
100 UNlOH S' TA“ON PI.AZA KANIAS CITY.MO
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A. GERNSBACK—Editor

ROBERT E. LACAULT—Associate Editor

JULY, 1922

The Radio Business

N our March, 1922, issue, we said as follows:

“The question which the writer is most often asked today
is, how long will the boom last? When will the storm of
prosperity tlow over, leaving everyone prostrate with huge

stocks on his hands?

“It is our opinion that the present conditions will last for
at least another year and that the radio business will be a very
healthy one for several years to come. There will probably
e the usual summer slack—although much less pronounced—and
then a great rush for the fall and winter. Indications are that
within the next six months there will be enough apparatus to go
around. Tremendous efforts are being made by manufacturers
to meet the situation, and with all the new capital being poured
into the business, we estimate that within six months at the
most the supply will exceed the demand. In other words, every-
one, unless he buys carefully, will be overstocked, and the usual
hardships will follow.

“This not only holds true for the dealer who will find himself
loaded with material on his shelves that he cannot move rapidly,
but for the small manufacturer as well, who will have all his
money tied up in merchandise for which the sale is not as brisk.

“We will then witness the next cycle: price cutting, when
real competition will begin in earnest. This condition, however,
is at least six months distant, and perhaps a little further. It
is due to come, however, at any time, for some of the supplies.”

The prediction is rapidly coming true, and as a matter of fact
the eastern section of the country is already experiencing a pl.ase
of over-production. Millions upon millions of dollars have heen
poured into all sorts of radio enterprises, and several hundred new
manufacturers have sprung up, all feverishly turning out goods to
full capacity.

It is now possible to obtain merchandise almost everywhere and
there is little actual shortage of any instrument at the present time.
As we also predicted, the summer slack has already set in for some
sections of the country, as for instance in the east, where the usual
decline in the radio business is already apparent. To those who
have been in the radio business for many years, this was foreseen.
They know that in the summer time, the interest in radio matters
is not as keen for the reason that many people are leaving the city,
going on vacations. Also in those localities where evenings are un-
comfortably warm, people do not care to stay home as much and
work on their outfits, as during the cooler months.

All this was expected by those who knew, and only newcomers
in the business who thought fortunes could be made almost over-
night feel keenly disappointed. This is true mostly of the dealers who
have little business at the present time, but not of the manufac-
turers who are still behind in filling their orders. If all this sounds
pessimistic, we have no intention of its being so construed. We
merely wish to point out to those newcomers that as far as the
writer can remember—he himself having started in the radio busi-
ness as far back as 1904—there was always the summer slack.

It is thus with many lines of business which are seasonal, and it
will probably be always thus. Take for instance the phonograph
husiness, which is always slack during the summer despite the heroic
efforts of the dealers as well as manufacturers to change the trend
of the public. So far, they have not succeeded and it is not likely
that they ever will.

The most dangerous phase that the radio business is now confronted
with is poor merchandise. It seems that every man in the country
who has had a few thousand dollars lying loose has suddenly con-
tracted the radio fever and has become a manufacturer somewhere,

in an up-to-date loft, or in an attic. These people know little or
nothing of radio matters, and as a rule take the word of some
amateur that he has a world-beating invention that will revolutionize
the radio business. Many such people are beginning to manufacture
and many of them are turning out goods that are apt to take
away all confidence of the public that is buying radio instruments.

There are at present a number of radio outfits on the market
which violate every principle of sound radio engineering and each
one of these outfits will kill a dozen sales of good instruments.
When an innocent buyer, not at all versed in radio matters, buys
one of these atrocities and promptly throws it into the nearest ash-
can in disgust, he will not talk well of radio and his friends will
believe him. It is this phase that is of tremendous importance at
the present time. Not only are most of these goods designed incor-
rectly, but they are assembled in such a careless manner that even
if the design were fair, it will hardly work.

There is still another important phase of which the new radio
manufacturer knows absolutely nothing. The backbone of public
radio is now, and probably will be for a long time, the radio ama-
teur. Usually, when a man buys a radio outfit, he has some friend
who knows something about radio, or who was a radio amateur at
one time or another. It is well known by every radio dealer that
a radio instrument, no matter what its description, is made or killed
within a month of its appearance, by the radio amateur. If the radio
amateurs—those who know—do not take to an instrument no matter
how well designed, the manufacturer can make up his mind that it
will not sell. I{ this statement is doubted, ask any radio dealer who
has been in business for a number of years; but do not ask a new
radio dealer, who has had no experience along these lines, because
he would not know.

Before a manufacturer puts out a new instrument, and spends a
great deal of money for patents and materials, he should make it
his business to show a working model to a number of radio people
who know the game. Then he should show it to reputable dealers
of long standing experience. If he abides by their verdict, he will
rarely make a mistake.

There is also to be considered the patent situation. Many circuits
such as, for instance, the Armstrong regenerative circuit, nearly all
crystal detectors and practically all vacuum tubes are patented ar-
ticles. This phase should be carefully investigated by the new
manufacturer because it will give him continuous trouble if his
products infringe on these patents, as most of them doubtless do.

As to radio business in general, there is no question that there will
be a very great mortality of dealers as well as manufacturers during
this summer, due mainly to inexperience, and also to msufficient
capitalization. Only those new concerns, whether manufacturers or
dealers, having sufficient capital, will be able to survive, due to the
fact that the radio business, as we have hefore mentioned, is always
slack during the summer.

We are, however, emphatic in stating—and this may not be
taken as a prophecy but as a positive fact—that from all indications
the vadio business, commencing this fall, will be even larger than that
which we have just experienced. Let those concerns which are be-
coming discouraged take heart and try with all their resources to
stay in business, even if they lose money, as many will do during
the summer. Their reward will come after September 15. Those
newcomers who say that radio is a fizzle and is petering out, are only
voicing their ignorance in radio matters. The radio business is here
to stay, and from present indications there will be over $100,000,000
worth of radio goods sold during the next radio year starting
September 15.

H. GERNSBACK.

Important Notice

In accordance with the above editorial, the publishers have de-
cided to open a free advice bureau for Radio manufacturers. Any
manufacturer who is bringing out a new radio instrument or a new
radio apparatus is invited to send in a sample of the actual product
to the Editors. We will, beginning with the next issue, list articles
which have been tested. Only such articles as our experts consider
to be sound in all respects will be published, and no announcements

will be made of apparatus which is not meritorious. Such apparatus
will be returned to the makers with our advice as to how the de-
vices can be bettered to make them marketable. This new' departure
does not only hold good for new manufacturers, but any manufac-
turer who desires can send in his apparatus for test, if he so elects.

THE PUBLISHERS.
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Chaparra “PWD”’ Coastal Radio Station

By U. MUNIZ*

T 1s a remarkable achievement fcr a
2-k.w. spark station to obtain communi-
cation and reliable traffic exchange with

points thousands of miles distant. As per
latest data, this relies upon several details,
such as the location, altitude, overall effi-
ciency, etc., and so this low power, standard
type transmitter at PWD has already re-
ceived test telegrams and afterwards daily
service with Nassau, Cape May, New York,
to the north, and US, the Swan Island
United Fruit’s station, Venezuela Goverir-
ment stations and ships over 800 miles away
in the Atlantic,

In the year 1917, in the Chaparra Sugar
Mill, property of a former President of the
Republic, there was installed a set con-

SRR

On the left is
the neatly in-
stalled trans-
mitter with
quenched gap
and wave-
changing panel.
On the right is
a view of the
tower support-
ing the aerial.

ErRTRIn e ey

The remaining rooms are living ones for
the chief operator, his family and operators.

The transmitter is a wireless specialty
2 k.w. quenched spark one, modified by the
constructor of the station. Instead of the
three standard wave-lengths of 300, 500 and
952 supplied by the maker, there are 300, 378,
476, 60, 756, 952, 1200, 1512 and 1905
meters with the circuits accordingly modi-
fied. Dubilier mica condensers are used
throughout, with three sets of spares; the
high potential transformer delivers 11,300
volts in the secondary, and is duplicated,
with a special switch for using either in
case of breakdown.

The quenched gap is the standard type,
with a ventilating fan, for the air blast

structed in composee garb, giving
excellent short distance work, but
lately the importance of the place
was such as to make the Cuban
Radio Department think of erect-
ing something better at that end.

The engineer of the Department,
Mr. J. L. Valladares, was sent in.
advance to study the location and
better development of the official
plans. At a side of the roadway
to Chaparra Sugar Mill and two
kilometers and a half from same,
in a property about 4,000 square
meters, were laid the first works
under the personal supervision of
the erecting engineer, Mr. Valla-
dares, also designed by the Govern-
ment for this important work.

Once the hard toil of installing,
connecting and placing the transmit-
ter and receiver in the eight-room
concrete and brick one-story house
was finished, the first commercial
broadcast was given to the ether
announcing to everyone the official
establishment of this eastern wire-
less station on the north coast of
Cuba.

Following details gladly submitted
by Mr. Valladares we find in the
first room a waiting room for the:
people depositing service with the
station. At the other side, the chief
operator’s dispatch, in front of
which are the transmitter, receiver.
control boards, and telegraph (land
line) table. Behind this is another
salon containing the motor generator
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supplied with the set was inefficient and very
troublesome. There is also a switch for
operating the quenched or the rotary gap,
easily seen in one of the photographs. The
second gap has a high pitch, but is used for
short distance work only, as it is well known
the coupling with this type of gap cannot
be so close as with the quenched one, and
the energy radiated by the antenna system is
necessarily less.

Testing devices are used here; one of
them is standing by the loading coils.

Coming to the receiving table, a standard
Wireless Specialty 300 to 6,800 meters tuner
with Bureau of Standards Detector and
Marconi commercial two-step amplifier, with
the “juice” coming from an Edison storage
battery outside this rcom. Western Electric
tubes and phones are employed therewith.

In this table are also located the
changeover switch, the starting box
and control rheostats for frequency
and voltage regulation, as well as a
telegraph sounder and line key con-
necting with the official telegraph
system in such a way that the radio
operator can dispatch when there is
not much wireless work, the land
work from and to official sources.
Handy about this are lightning
switches for disconnecting transmit-
ter and receiver in thunder storms.

On the following is the land line
operator’s work. Two sounders and
corresponding keys are for his use
and daily communication with Cha-
parra Sugar Mill and the nearest
telegraph office, Delicias.

Going to the outside, we pass the
master power and storage battery
room. A large control board can
be seen there, and wires bringing
power from Chaparra’s mains at
220-v., 60-cycle, 3-phase current
merge into conduit tubing and neat
connections out of sight lead them
to the 10-II.P. motor moving the
500 Cycle Crocker Wheeler alterna-
tor and exciting dynamo with two
direct current windings, one for the
generator field and the other to the
charging panel of the storage bat-
tery set. This is an Edison 100-
ampere hour type, six volts for the
filaments of the receiving tubes and
50-volt smaller type for the plates
of detector and amplifier bulbs.

Further on the outside, the large

group, general power switchboard
and storage battery service mains,

*Cuban Correspondent for Ravio NEwS

The Receiving Reom Is Comfortable and So Arranged That All the

Contrals Are Within Reach of the Operator au Watch,

www americanradiohistorv com
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Portraits Radiated Through the Ether

By Dr. ALFRED GRADENWITZ

Port.ait of the King of Italy Transmitted by Radio
by DOr.Korn in Experiments Conducted at the Re-
quest of the Italian Government

HIE story of many an achievement of

modern science sounds more roman-

tic than the wildest products of

human fancy; reality often is more

marvelous than boldest fiction. Let
me tell you the tale of the portrait sent out
into cther on the waves of clectricity, picked
up anywhere within the range of the sending
outfit and reconstituted within a minimum of
iime.

Some days ago. I had the pleasure of meet-
ing Dr. Arthur Korn, Professor of Physics
at the Berlin Technical High School, who
had just come back from Rome, where, on an
invitation by the Italian Government, he had
submitted his methods of Tele-Photography
to severe, and most successful tests. He
gave me an account of these tests, handing
me at the same time some excellent tele-
photographic prints for reproduction in this
magazine. The following is the substance
of his report:

Prof. Korn’s method for the wireless and
cable transmission of photographs had, truth
to say, already been worked out in principle
in 1914, and the first practical tests betwecen
Europe and America were to have taken
place in connection with the San Francisco
World Fair. The construction of the ex-
perimental outfit to be used to this cffect was
delayed by the war. Though laboratory
tests, as far back as in 1915-1917, gave ex-
cellent results, the first opportunity of mak-
ing tests between remote stations was af-
forded some weeks ago, when from the Cen-
ocelle (near Rome) radio station, photo-
graphs were sent by wircless to ships on the
high sca as well as to Massaua (Abyssinia,
Red Sea) ; the presence of the King of Italy
with the first transmissions lent additional
solemnity to the inauguration of this method,
which is now being used for wireless picture
transmission between Rome and the United
States.

Inasmuch as the receiver—apart from the

Berlin Correspondent, Radio News

had to be overcome at the
recciving end. The sender.
which is the most important
and most interesting part of
the plant, was installed
in Rome by Dr. Korn him-
sclf and his assistant, the
Italian engineer, Carazzolo.
In the case of tcle-photo-
graphic transmission to
ships, an Italian marine offi-
cer would take the special
typewriter with  him on
hoard the vessel where pic-
tures were to be received.
One picture was received on
board the armored cruiser
“Andrea Doria” off Spezia,
another on a torpedo-
destroyer cruising on the
high sea. In connection
with  radio-telephotographic
trausmission from Rome to
Massaua, the picture heing
sent (the King's portrait,
shown here) was at the
same tiune recorded on a
checking typewriter in
Rome; in order to make
sure that the radiogram rep-
resenting  the picture  had
been received correctly at
Massaua, this radiogram
was sent back by wircless
from Massaua. These tests
actually showed the type-
writer method to be admir-
ably suitable {for cable as
well as for wircless trans-
mission to any distance.

Though the method itseli has been dis-
cussed at length in my article on the
“Cabling of Photographs,” published abont
two years ago in the Erectiacar Fxperi-
MENTER, it will De well to briefly recall the
underlying principle as well as any altera-
tions resulting from the substitution of radio
for cable transmission:

At the sending station, there is installed a
glass cylinder rotating around and advancing
along its axis, on which the osiginal picturc
—in the form of a translucid film—is wound.
The light from a Nernst lamp (which is a

Dr. Arthur Korn,

mitting Portraits by Radio or Other '
the Special Typewriter which Reproduces the Portrait

Inventor of a Practical and Simple Method of Trans-

Telegraph Communication, Operating

very bright and constant illuminant) is, by
a converent lens system, concentrated on a
small element of the picture; owing to the
rotation and progression of the cylinder, the
various picture elements will thus in suc-
cession come into the focus of the lighting
system.

After penctrating through the photograph
and the glass cylinder, the light will strike
a seleninm cell, traversed by the current of
a constant battery. Inasmuch as this light is
more or less intense, according to the vari-
able graduations of successive picture ele-
ments, the electrical conductivity of the sele-
nium cell will vary in proportion, and along
with it the current intensity passing through
the line. The sensitiveness of the arrange-
ment is greatly increased by substituting a
pair of sclenium cells to a single cell.

Whereas in the case of Korn's tele-
photographic method, these currents varying
in intensity in accordance with the various
shading of picture elements are, at the re-
ceiving station, by inverting the stages of
this process, used to reconstitute the original
picture, they, in the present case, serve to
produce what the inventor terms a “provi-
sional record,” representing the sequence of
picture elements in a perforated tape or in
a series of letters, the various combinations
of holes (or letters of the series) constitut-
ing a predeterminced scale of shades. Let us
suppose, for instance, that an “A” cor-
responds to the lightest shade and a "Z” to
the darkest, the other letters corresponding
to intermediate shadings. Prof. Korn has,
for the first time, by means of a remarkably
sensitive relay, thus succceded in auto-
matically converting the original photograph
into a letter telegram. This can, inde-
pendently of the tele-photographic outfit, he
sent by radio to the receiving station, in or-
der there to be reconverted into a picture.
To this effect, a special typewriter is pro-
vided at the receiving end, where each tvpe,

in the place of the letter marked on the key-

usual wireless receiving outfit—only requires this Portrait of Mrs. Arthur Korn, wife of the In- ]
(Continued on pagye 98).

a special typewriter, no material difficulty ventor, Was the First to Be Transmitted by This System
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The Develorment of Radio on Airplanes in France
| During and Since the War

By the Paris Correspondent of Radio News

e

WA

A combination
C. W. and
phone trans-
mitter and re-
ceiver used
aboard air-
planes. Three
¢f the tubes are
used for send-
ing, one asa
detector and
two as ampli-
fiers.

TR

E intend to describe in the present
article the progress of airplane
Radio, as developed during the war
and the actual tendencies

observation planes for both the Artillery and
Infantry, as well as the bombing and hunting
planes, needed Racdio sets for various pur-

checking the fire from the Artillery over the
enemy lines, used some colored rockets having
special significations, which could be seen
from the battery by means of field-glasses.
Very soon this system proved quite inefficient
and was replaccd by Radio. In October,
1914, the first Radic-equipped airplanes were
put in use and were found to be much more
efficient than those using optical signals.
Since the range to be covered was not very
long, low-power transmitters were used.
These consisted of a spark coil with separate
interrupter and a spark gap directly con-
nected in the aerial; the source of power was
a storage battery. This kind of transmitter
was used for over a year, as it was found pos-
sible to operate two and even three of these
plain-aerial transmitters over one mile of
front without intérference. Different wave-
lengths and tones helped considerably in pre-
venting jamming and efficient portable re-

ceivers permitted a very sharp tuning.
Although this arrangement was efficient, it
became necessary in 1915 to improve both the
selectivity and the range of the transmitters,
as the number of airplanes operating close to
each other and at greater distances

of Radio telegraphy and
telephony on board air crafts for
commercial purposes, the use of which
becomes every day more necessary.

The first Radio apparatus for air-
planes were designed in France at
almost the same time as the Military
airplane. As early as 1910, when the
experiences of Wilbur Wright were
not even two years old, the Military
Air Force tried Radio communication
between an aircraft and the ground.
The type of apparatus which was used
at first was somewhat similar to the
ordinary land station used on trucks
by the Signal Corps. That same type
of apparatus was also installed on the
dirigibles. This station was composed
of an alternator driven by the engine,
and an oscillating circuit connected
to a step-up transformer. The spark
was blown out by the wind produced
by the propeller and the metallic
parts of the aircrafts constituted the
counterpoise.

The aerial, which was designed at
the time, was used afterward during

\
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was constantly growing. The first
improvement in the sets wasg the
removal of the storage battery, which
was a source of trouble especially in
various sections where recharging
possibilities were poor. Instead, a
small alternator operated by a pro-
peller was mounted on one of the
wings of the plane. Latcr, a special
type of propeller replaced those pre-
viously used; these were automatic
regulators and made the alternator
run at the same speed, whether the
airplane flew fast or slowly.

With these alternators furnishing

« about 125 watts of power an oscil-
lating circuit which could be tuned
sharply, was employed in conjunction
with a synchronous spark gap mount-
ed on the alternator shaft. By vary-

v ing the number of teeth of the gap
disc, various notes were produced
which made possible the use of five
or six airplanes over a mile of front,
without interference for the receiv-
ing stations. When the big guns,
having a very long range, were put in

the war, and was composed of a cop-
per cable at the end of which was
attached a lead weight. The aerial
wire could be wound on a hard rubber drum,
so that any length of wire could be unwound
for any particular wave-length. This pro-
vided a very fine adjustment and acted some-
what like a variometer in the aerial circuit.
The connection from this aerial wire to the
transmitting set was made by means of a
highly insulated cable running through hard
rubber conduits, preventing any short circuit
with the counterpoise.

With this type of apparatus furnishing 500
or more watts, but weighing over 60 pounds,
it was possible to reach ground stations 60
miles away. At this time no amplifier ex-
isted, and the receiving set made use exclu-
sively of a crystal detector. The aetial was of
the umbrella type supported by a 90-ft. mast.
It was thought at the time to make it possible
for the aviator to communicate directly with
Headquarters while in flight over the enemy
positions. The Military Aviation was con-
sidered at the time only as a means of obser-
vation, and the tests given to this system by
both the Air Force and the Signal Corps,
proved successful. However, it was later
found that much more information was ob-
tainable through the photographs taken by
the aviators than by the short reports sent by
Radio.

- During the war it was found that the

poses.

Another Type of Comb:nation Plone Transmitter and Receiver, in
Which the Same Tukes Are Used for Sending amd Receiving.

This neccssitated the desigring of

special apparatus for sach type of airplane,
and was done by the Signal Corps.
At the begiuning of the war the airplanes,

A complete
airplane
spark trans-
mitter com-
posed of an
oscillating
circuit, a
variometer
and a 900-
cycle alter-
nator with
automatic
speed reg-
ulating pro-
peller. Note
the extra
rotary gap
discs.

Qs

operation at the front, it was found
best to equip the airplanes checking
the shots with continuous wave
transmitters. The Artillery batteries, which
were mounted on trucks, were equipped with a
similar set, which made possible constant com-
munication between the airplane and its base.

WwWw americanradiohistory com
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The reception on board the airplancs whick
in 1910 seemed impossible when there were
no amplifiers, became possible, thanks to the
vacuum tube. Fig. 6 shows one of the
receiver-amplifiers combined, in which four
tubes were used, one as a radio-frequency
amplifier, one as a detector and two as awldio-
frequency amplificrs. One of the first appa-
ratus in use on airplanes was a speciul device
which made it possible for the observer to see
the signals through a glass plate, over which
the shadow of u mercury drop moved, repro-
ducing the dots and dashes sent. This device
had the advantage of not being influenced by
the vibrations or noises of the engine, hut 1t
was soon abandoned on account of the diffi-
culty of reading the signals with the eye.
Later, special iclephones mounted in the
aviator’s cap cnabled him to
read the signals in the ordi-
nary manner witheut being
interfered with too much by
the noises of the engine.

When in 1918 groups of
airplanes forming squad-
rons flying together were
used for bombing or observa~
tion purposes, it was found
necessary to equip all the
planes with sending and re-
ceiving sets so that they
could keep in constant touch
with each other and with the
airdromes. A special combi-
nation set was designed for
this purpose as shown in Fig.
7. It may be used for con-
tinuous waves or telephony,
and has a range of about 30
miles. This little transmitter
was extensively used for com-
munication between the air-
planes, as it was found highly
efficient for telephony over
about eight miles.

To permit the aviators to
find their exact positions
when flying at night, or in a
fog, radio compass stations
were installed on the ground, which could as-
certain the position of the airplane and send
it by Radio, so that the aviator could locate

i
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On the left the
diagram shows
how a fixed
loop aerial is
installed ona
plane for the
purpose of di-
recting it. On
the right is a
compact re-
ceiver ampli-
fier used on
airplanes.

DL

his position on the map. However, this
system did not prove accurate on ac-
count of the swiftness of the
which was far from the location
by the transmitting

given

airplane

station when it was

catching in the propeller or other parts when
looping the loop. On account of the small size
ot these airplanes and the close proximity of
the aerial and the counterpoise, a very poor
radiation was cobtained, which necessitated
much research on the part of
the engincers carrying on the
tests. The solutions found to
be the best consisted of the
-use of short aerials with the
wires stretched in the shape
of a “W,” as shown in Fig.
10, or “V" shaped, with two
or more wires stretched from
the edge of the top wing to
the rudder. The transmis-
sion with a loop aerial was
also tried, but without great
suceess.

The problem of radio con-
trol is also near its realiza-
tion. In France, as well as
in the United States, numer-
ous experiments have been
carried on 1o control an air-
plane in the air, without
anybody being on board. It
is possible, at the present
time, to control an air croft
with absolute security. The
difficulty consists less in
controlling the rudder and
stabilizers than in preventing

The Radie Installation in a Modern Plane Carrying Passengers.

rezeived. This led to the use of loop
aerials on Dboard the planes themselves. By
turning the loop, the operator may at any

instant locate the iransmitting

stations on the ground and as-
certain the exact position by
listening for the minimum of in-
tensity 1n *he signals from these
stations.

Another system which was
also successful for direction find-
ing work on board airplanes
consisted of a fixed loop wound
between the two planes, as
shown in Fig. 8.  The two ends
of the wire were connected to the
receiving set and the airplane
pilot could follow a route by
listening t¢ a certain station, the
signals of which would fade, or
become fainter as soon as the
plane was turned at an angle.
Although this system was not so
accurate as the onc mentioned
previously, it was nevertheless
sufficient to help an airplane
pilot find his way toward a cer-
tain point without the manipu-
lation of a rotating loop aerial.

Another problem which pre-
sented itself during the war was
the use aboard the hunting
planes of fixed aerials, which per-

A Portable Receiver Designed by the Signal Corps of the French
A It Has a Range of 100-600 Meters

rmy,

mitted the airplane to do acro-
batic stunts without having the
aerial wire hanging under and

www.americanradiohistorv.com

them from being accidentally
operatcd by other signals.
Thanks to a system of relays
designed by Mr. Chauveuu, 1t is possible to
control one or more organs at the same
time, with the possibility of preventing them
from being accidentally operated. The de-
scription of this system is out of the scope
of this article but we will endeavor to give
to the readers of Rapio NEWS some interest-
ing details about it in a future issue.

Since the war the problem of airplane radio
telegraphy and telephony, has presented itself
at different angles, as the commercial air-
planes, which travel every day between the
large European cities, nced equipment of
different design from that used for the mili-
tary airplanes. In most of the big planes
carrying passengers are found powerful C.W.
and iclephone transmitters, with loop aerials
and special amplifiers for direction-finding
work. A smaller transmitter, which can
work even when the airplancis on the ground,
constitutes the emecrgency set.

The standard type of tclephone and C. W.
transmitter used aboard the airplanes is sup-
plied with current by a special machine cou-
pled with a propeller which turns by the
pressure of the wind when in flight. The
transmitting set itself is constituted by big
vacaum tubes supplied with about 1,000
volts on the plate, which give a range of about
200 miles. These sets cnable the airplanes
flying between Paris and London to keep in
constant touch with both airdromes during
a great part of the flight. The reception on
board airplanes is somewhat more difficult on
account of the noises which, until recently, it

(Continued on page 193)
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Whenh the Sexton Turns Radio-Telephone Operafor

By S. R. WINTERS
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The Radiophone Transmitter Installed at the Church of the Covenant in Washington

= ,u_‘-, - a Ao

, D, C., During the Tests

Carried on to Determine the Effective Range.

ROM time immemorial the dutics
of a sexton have varied little—toli-
ing the church bell, sweeping the
house of worship, building fires, and
otherwise attending to the physical
needs of an edifice dedicated to religious
services. Innovations, however, may be ex-
pected in this century of remarkalile scientific
progress. Thus, it may occasion no startling
surprise to know that the time-honored tasks
of the sexton are subject to variation.
Indeed, William E. Collier, official in charge
« { the Church of the Covenant, Washington,
D. C, has made a departure in acting in the
capacity of radio telephone ¢perator in
broadcasting the services of this Presbyterian
church, located in the National Capital. He
is probably the first sexton in the United
States to familiarize himself with the in-
tricacies of wireless and assume the respons-
ibility of distributing the sermon and aux-
iliary services through ether to an invisible
congregation for a radius of 353 miles.
The Church of the Covenant, located at
a point in Washington where three streets,
—Eighteenth, N, and Connecticut Avenue
—touch elbows, is the first house of worship
in the National Capital to enlarge its con-
gregation by means of a radio telephone
transmitting  outfit, Reverend  Doctor
Charles Wood, pastor of this fock of the
Presbyterian  faith, introduced this depar-
ture recently. The three services on Sun-
day—at the hours 11, 3:30, and 8 o’clock—
are flung into space on a wave-length of
360 meters, radiating its message for a dis-
tance of 350 miles. Not only are the
deliverances of the pastor broadcasted, but
the vocal and instrumental music of the
choir may be heard by an invisible audience
whose numbers and interest can merely be
conjectured. Even the offertory hymn is
radiated into space and the contributions
offered by the visible audience may be made
known to the widely scparated and unseen
congregatior.
The pulpit of the Church of the Covenant
is not subjected to the unseemly view of
a radio telephone transmitting apparatus, as

a photograph of the minister in the act of
delivering a sermon indicates. An acousti-
con, an istrument barely discernible i the
illustration, is located on the pulpit stand for
the purpose of har-
nessing the voice vi-

pacity. Other than housing the church bell,
the square tower on this Presbyterian edifice
lends itself to the formation of an antenna.
Two wires projecting themselves from the
tower form a V-shaped antenna. A speci-
men of the services of the Church of the
Covenant, as observed on Sunday, April 23,
1922, consisted of : A sermon by Rev. Charles
Wood, pastor, at 11 o'clock in the morning;
at 3:30 o'clock in the afternoon, community
instrumental and vocal musical service and
an address by the regular minister on the
subject, “Reasons For and Against Immortal-
ity;” at 8 o'clock in the evening. sermon by
Rev. Charles Wood—"Messages irom Books,
Sacred and Secular”—“Concerning History :
Samuel, Herodotus, Gibbon and Green.” The
evening choir is composed of 100 voices.
Services during the week may include a
discussion of radio telephony and radio tele-
graphy or presentation of other secular
subjects. Recently, Dr. Louis Cohen, con-
sulting electrical engineer of the Signal
Corps, United States Army, and professor
of electrical engineering at George Wash-
ington University, delivered an address sub-
ject to the broadcasting service of the Church
of the Covenant.

The hicreasing recognition of the radio
telephone as a medium for insuring an en-
larged congregation for religious services
renders opportune speculation as to its devel-
opment in this dircction. Is it too visionary
to contemplate a centralization of the Scrip-
tural lessons whereby a centrally-located
pastor would exhort to a varied and remote
audience—even to the far ends of the earth?
Interesting speculation, to be sure. Certainly,
radio commumnication is daily demonstrating
its unbounded flexibility !

brations of the preach-
er, whence they are
conveved by a wire to
the loft of the church
where the radio tele-
phone transmitter
proper is installed.
Here, the sexton is
scated and relays the
church services to that
invisible congregation
within a radius of 350
miles of the National
Capital. The primary
source of the current
for bearing vocal
speech and music on
electromagnetic waves
is the city electric
lighting system. This
alternating flow of
the popularly-desig-
nated mysterious fluid
operates a motor, lo-
cated in a corner to
the left of the com-
bination sexton and
radio telephone oper-
ator, as portrayed by
one of the photo-
graphs. This electric
motor converts alter-
nating “juice” into
direct current, the sus-
taining power of the
radio telephone trans-
mitter.

The church beliry,
whose  single-minded
purpose has been pre-
served through the
ages, in this instance
serves in a dual ca-

www americanradiohistorv com

The Microphonic Device Installed on the Pulpit Is Located in the Box in Front
of the Speaker and Invisible to the Audience. The Picture Shows Dr. Charles
Wood Delivering a Sermon Which Is Broadcasted in a 350-Mile Radius,
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| Notes oh Radio in China

By E. T. LOCKWOOD

5 T'S time for you to take to cover un-

der the blankets,” was what greeted

the ears of a Shanghai amateur who

was getting  rather uppish  with  his

1 k.w. The operator of the local
French station was giving him this gentle
toning down for causing considerable inter-
ference on 600 meters. If a ham called up
a Government station in the United Srates
he might have his license taken away and a
few other disagrecable things might hap-
pen. But this was Shanghai, China. Quite
a difference!

SOMETHING MORE THAN LAUNDRIES IN
CHINA

The average American Boy has the idea
that, if he bored a hole straight through the
carth he would hit a country which would
be hot all the time and in which most of the
people would be laundrymen with mission-
aries scattered here and there. As a matter
of fact, it isn’t squarely on the other side of
the carth, it isn’t hot all the time, and pcople
do something more than wash clothes.

On the new Shipping Board steamers it
takes only 20 days to go to China from San
Francisco. The port of call is Shanghai, the
most promising and largest Chinese port.
The foreign settlement of this city i3 in
every way modern, streets paved, high build-
ings, trolley cars, clectrical appliances and
the conveniences which are to be found in
any American city. This 1s one of the most
cosmopolitan cities of the world. There are
about 15000 white pcople here, of whom
about 3.000 are Americans. The total pop-
ulation is a million and a half. Even Chinesc

cities are undergoing gradual modernization,
and small cities now have electric lights, tele-
graphs, and telephones.

The climate of China varies, of course,
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at Paotingfu, Chihli.
Professor Robertsen.

with the latitude.
the sumimer, altaough very little worse than
New York City.
and there is usually a

The Custom’s Permit, Which Was Necessary to Import Radio Apparatus.
The Underlined (or Side-lined) Characters in the Fourth Row from'glle

€
easures 16 by 25 Inches. Chinese Reads from Top to Bottom,

Right Sa;‘IM“Three Variable Condensers for Wireless Telegraphy.”
Original S
from Right to Left.

¥

TN

P

Professor Robertson (Standing with Transmitter) Lecturing Before 1,200 Students of the West Point of China,
Note the Receiver and Loud Speaker.
Note the Large Loop on the Left, Which Is Used for Telephone Transmission and

The Radiophone Transmitter Panel Is Behind

Reception. The Other Station Was Placed Several Hundred Yards Away.

In Shanghai it is hot in

In winter it is a damp cold
little snow. The
climate has been compared with
that of Charleston, South Caro-
lina, with which city it is ap-
proximately in the same latitude.

GOVERNMENT RADIO

The Chinese Government has
a few spark stations of moder-
ate power, most of which carry
on commercial business. They
are efficient stations as far as
they go, but at present, the
Government radio facilities are
very inadequate. They do not
have in operation a single sta-
tion capable of transmitting
regularly over a thousand miles,
although many are in contem-
plation.

JAPANESE ACTIVITIES

The best stations in China are
those that the Japanese Gov-
ernment has established. There
are several powerful stations at
strategic points in China. The
Japanese are constructing a
large station near Peking for
the Chinese Government at the
present time.

NEW CHINESE-AMERICAN
STATIONS

The Federal Telegraph Com-
pany of America has contracted
with the Chinese Government
for the erection of several high
power radio stations, notably
one at Shanghai, to be onc of
the largest in the world. This
will be of great value to com-
mercial interests in China be-
cause of the irregularity of the
cables.

PEKING-TIENTSIN RADIOPHONE
Because of the difficulty of

www.americanradiohistorv.com

maintaining the regular (or irregular)
long distance wire telephone, the China

Klectric Company, in cooperation with the
Chinese Government has put in operation
two stations to be used in licu of the land
line hetween Peking and Tientsin. Speech
travels from house telephone in one city,
via land wire, then radio, and then land
wire again to the. house telephone in the
other city, a distance of over 70 miles. Both
stations are easily heard in Shanghai, a dis-
tance of 650 miles. This is the largest ser-
vice of its kind in the world, and it's in
China!

NUMBERS FOR CHINESE CHARACTERS

Chinese writing is hieroglyphic and so the
Chinese have had to compile a code book of
characters and corresponding numbers. Thus
cach character is designated by a number in
telegraphic communication. The standard
Chinese dictionary contains something like
40,000 characters, but the ordinary number
used does not exceed 5,000.

FRENCH RADIO SERVICES

The French have established a system of
stations throughout China and Indo-China.
They deserve much credit for the way in
which they have for years rendered weather
forecast service and time signals. "The time
signal 1s of the letter type, not beating off
seconds. and is accurate to within a few scc-
onds. The signals are relayed from the
French observatory in Shanghai to the local
station FFZ.

JAPANESE QRM

Much has been said about Japanese inter-
ference, intentional and otherwise. The main
difficulty seems to be that the transmitters
arc directly coupled, of course, producing
high decrement and a broad wave. The mair,
difficulty with the Japanese themselves seems
to be that they have an ingrained liking for
repetition, which, with their cumbersome and
lengthy alphabet, makes the whole Japanese
Navy a nuisance to amateurs. as well as to
professionals. Naval ships of various coun-
tries are allowed to use full power in the
port of Shanghai.

(Continued on page 74)
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Some New Radio Apparatus
An Automatic Filament Current Adiuster

Fig. 1.—Aspect of a Tungsten Filament Seen_Through
a Microscope.

Fig. 3.—When Heated Slowly the Structure of the
Wire Changes, as May Be Seen Above. .

HE vacuum tube upkeep is the most
expensive item in the modern radio re-
cervers. Tubes arc expensive, and their

life is comparatively short. The latter is
more true with the entrance of the general
public into radio.

In spite of the vacuum tube trouble en-
countered in radio reception, little attempt
has been madc to find a remedy. The reason
for this is the highly theorctical knowledge
required to get to the bottom of the problem,
and from the cause develop a remedy.

Look at the tungsten vacuum lamps burn-
ing in your home or office. Irrespective of
their voltage or wattage, they all burn at the
same temperature. This is not merely a coin-
cidence. Every tungsten lamp is carefully de-
signed to operate at that definite temperature.
Why?

The life of any tungsten vacuum tube
depends upon the life of the tungsten filament.
Tungsten has the highest melting point of all
metals, 3350 degrees centigrade. It can be
obtained in the form of fine wire which may
be bent and twisted like any other wire, or it
may be as brittle as an eggshell. In vacuum
tubes the ductile form is required.

If you look at a brittle tungsten wire
through a high-power microscope, you will see
something similar to the structure shown in
Fig. 1. That is, the wire is composed of
large blocks. Attempt to bend or vibrate the
wire and it will immediately break at the
boundary of the adjacent blocks.

Now replace the brittle wire by a ductile
wire. It appears as shown in Fig. 2. A duc-
tile filament is composed of small grains.

What makes tungsten hrittle> Take the
tungsten filament shown in Fig. 2. Heat it
up slowly by gradually increasing the current,
as donc with the ordinary wire wounc rheo-
stat. Place it under the microscope and it
will appear as in Fig. 3. Bend it—it breaks.
You have changed the ductile tungsten fila-
ment to a fragile and brittle structure. The
structure in Fig. 1 was obtained by burning
the filament several hundred degrees below its
proper operating temperature.

Therefore, contrary to popular conception,
the vacuum tube should be flashed to its
proper temperature as done in our ordinary
incandescent lamps. This is a fundamental
principle. Similarly operating the tube below
its proper operating temperature tremen-
dously decreases the life of the tube.

Now let us discuss the question of over volt-
age—operating the tube above its proper tem-
perature. In this case two things may occur.
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1. If sufficiently overloaded, the filament
is actually melted.

2. If operated only a few hundred degrees
above its proper temperature, the filament
rapidly vaporizes. Its diameter is decreased
and its life is greatly shortened. The uni-
versally observed increase in the resistance of
the tube follows.

Now to explain how easily one can increase
the temperature of the tube several hundred
degrees. Turn the knob in the ordinary rheo-
stat half way from its zero position. The tube
filament has a red glow. From this point
you will observe rapid increases in tempera-
ture, with a slight turn of the rheostat knob.
By one-eighth turn the temperature is in-
creased from approximately 800 degrees centi-
grade to 2200 degrees centigrade. Above
2200 degrees centigrade the temperature
increases even more rapidly. Overloading
the tube with the ordinary rheostat cannot
be prevented without the use of meters.

Fig. 4 is a summary of the whole situation.
Heating the filament below 1800 degrees cen-
tigrade crystallizes it and makes it brittle.
Above 2200 degrees centigrade the filament is
rapidly vaporized. The proper operating zone

(Continued on page 124)

Two New Radio Essentials

HOSE who use radio receiving outfits

know how troublesome and unsatisfac-

tory it is to pass a single pair of phones
about, so that more than one person can
listen in. If two sets of phones are available
with only one jack on the receiver, they can
be placed in the circuit only after much
trouble and inconvenience. This problem
has brought about the need of a ““Twin
Adapter” which will allow two phone con-
nections or a phone and a loud speaker con-

The Multijack Is a Practical Unit in Which Three
Plugs May Be Inserted so That Several Pairs of
Phones May Be Used at the Same Time.

nection to be made with a single jack. To
fill this need, the Pacent “Twin Adapter”
has heen brought forth, and with it one jack
can be made to serve the purpose of two.

$500 in Prizes in
this [ssue

RADIO NEWS now gives monthly prizes

to readers. In this issue will be found
prizes totaling close to $600. Look for these
prizes in the following departments: “With the
Amateur”, pige 42; “Wrinkle Prize Contest®,
P ge 61; “Sp-cial $375 Pocket Radiophomne
Prize Contest”, page 64.

Prizes for “‘Amateur Stations’’ and “Radio
Wrinkles” are given every month; these are
the regular prize contests.

Watch for our next issue for new special
prize contest, in which everyone, evel a
layman, can join.

Note also that RADIO NEWS pays highest
prices for Radio articles and photographs.
From one cent to three cents per word will
be paid by the publishers for articles, ail
depending upon the subjects.

.

T
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Thus the receiver can be tuned with the
phones, and the loud speaker can be plugged
in. The “Twin Adapter” will also be found
very serviceable when making rapid connec-
tions and changes in C. W. work. It is pro-
vided with heavy phosphor bronze spring
connections and is finished in polished brass
and a velvety black composition.

(Continued on page 194)

When It Is Desired to Connect Two Instruments
Through a Single Jack, This Twin Adapter Wiil
Solve the Problem.
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A Compact New Inductance Coil
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N the old days of not so long agc we

wound coils several feet in length to

receive on long waves. There have Deen

several attempts made to reducc the size

of these coils and still obtain the neces-
sary amount of inductance, without, at the
same time, increasing the distributed capacity
of th. coil. The most successful of these
attempts was the design of coil known as
the honeycomb coil. From this was devel-
oped the duo-lateral coil.

The most recent development is the type
of coil illustrated on this page. It is f an
entircly new design with an air space be-
tween turns.

If the tube, Fig. I, contains 1,000 turns
of wire wound in onc long layer, the in-
ductance cquals X, thc capacity between
turns cquals ¥, then 1,000Y equals the
total self capacity.

Let us put this same inductance into multi-
layer form, scc Fig. 2.

Then induclance will be about the samc
only greater in this case, since each layer of
wire 15 bccoming larger in diamcter.  The
capacity between tunns is still ¥, but betwecn
layers it equals SO x 1 or the mcan of the
naumber cf tarns in cach two layers. This
capacity becomes great for the total number
of turns and layers, and thus makes this typc
of coil of no value.

This capacity between layers can be over-
come to a great extent by spacing the layers,
but this must not be done at the sacrifize of
inductance or resistancc.

In my honeycomb and duo-lateral, I
wound the turns with a space between each,

The Honeycomb and Duo-Lateral Types of Irduc-

tances Concentrate in a Small Space a Large

Amount of Inductance. Note the Different Methods
of Winding

By THOMAS P. GIBLIN

A,

This new type
of inductance
coil is wound -
in parallel N
turns, but the
layers are sep-
arated by cot-
ton yarn wound
in honeycomb
style. The
mountings are
also of an
original design
as the coil can
be easily re-
moved and re-
placed by an-
other coil, the
same mount-
ings being used
for several
sizes of coils.

BT e,

so as to get space or air cells betwecn layers,
but this space kills inductance, see Fig. 3.

In the honeycomb and duo-lateral, you
cannot get the spacing between layers if you
wind the turns close together and you must
have this spacing between layers to reduce
capacity in multi-layer winding.

In the new coil we wind coffon yarn into
the form of a latlice containing air cells,
as the wire is wound in a honeycomb coil,
but while this yarn is being wound in this
way, the wire is going into the coil in parallel
turns, as in spool winding, close together,
side by side, the cotton yarn performing the
“stunt’’ of separating the layers of wire with
cotton and aér cells. These air cells are very
necessary in order to keep down the high
frequency resistance. One other important
feature is that, as the potential between the
layers increases, so does the spacing, thus
giving maximum copper space and maximum
mnsulation space.

The method shown in Fig. 4 gives maximum
copper space and insulation space in a given
volume. If wound as in Fig. 3, you sacrifice
copper space for insulation space.

The Fig. 4 method keeps down natural

period because it takes less lincar feet of wire
also since the self capacity of the coil (which
is 200 per cent. less than in honeycomb or
duo-lateral) is reduced.

Thus, honeycomb coil minus inductance

of 17.6 M. Henries Dis. Cap. equals 23

M. M. Farads

New coil minus inductance of 18.8 M.

Henries Dis. Cap. equals 8.8 M. M. Farads.

This low natural period gives greater
turning range for a given coil. The low self
capacity gives selectivity and sharp tuning
for a given coil, which capacity should be low,
especially so with the amateur who generally
has an antenna of low capacity.

Now as to the high frequency resistance,
this, of course, depends upon the kind of wire,
that is, Litz or solid conductor. It also
depends upon the air cclls in the coil, as air is
better for the skin effect which exists in a
conductor subject to radio frequency.

As you may see, a coil which., with its
remarkable characteristics cannot bc sur-
passed for a concentrated inductance, is
equally efficient on all wave-lengths. This
cannot be wound by hand as is the case with
the honeycomb and duo-lateral coils.

¢ Natural wave-length, in mcters. . ..

Toand Moo
Amin Wave-length range, in meters, using a
and minimum capacity of .001 and

Te 1,000 cycle inductance in millihenrics...

R High frequency resistance, in ohms, at 500, 1,000, 2,000, 3,000,
10,000 meters.. ... ...

The quantitics calculated were
C; Distributed capacity, in micro-micro-farads calculated from

amas  and distributed capacity Cr, and 1,000 cycle inductance Lo. .Accuracy 2

14 percent.

..................... Accuracy 4
Accuracy )4 percent.
.................... Accuracy 1 percent.
................... _Accuracy 1  percent.
condenser of maximum
.00004 yr respectively, )
pereent.

GIBLIN-REMLER COILS SOLID WIRE

Turn T A Ct Amin Amax H. F. Resistance
mh. m uuf m. m. 200 500 1,000 2,000
20 20 .030 39 14.3 63 334 1.1
25 25 .011 47 15.2 75 389 1.5
33 35 .083 87 25.4 128 350 3.5
50 50 . 169 114 21.6 185 785 8.8 4.4
75 75 .377 163 19.8 266 1,170 28.3 12.1 6.2
100 100 .666 217 19.9 358 1,550 80.3 26.8 12.6
1,000 2,000 5,000 10,000
150 150 1.503 281 14.8 512 2,320 69.8 23.8 7.1
200 200 2.68 374 1+.7 690 3,110 50.6 12.5
230 250 4.20 424 12.1 860 3,880 87.5 19.9
200 300 6.11 194 11.2 1,030 4,680 T 141 29.3 13.8
400 400 11.04 618 9.7 1,380 6,300 54.6 22.3
500 500 17.50 747 9.0 1,730 7,900 93.1 314.9
2,000 5,000 10,00 20,000
600 600 29.2 1,024 10.1 2,260 10,250 111 43.8
750 750 39.0 1,249 11.3 2,660 11,850 64.0
1,000 1,000 71.6 1,620 10.3 3,570 16,000 123
1,250 1,250 108.0 1,930 9.7 4,380 19,700
1,500 1,500 159.8 2,300 9.3 5,300 23,800

H. F. Resistance is in chms, at the different wave-lengths given in meters.
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HERE has recently been produced

and placed on the market a Loud

Speaker Horn under the trade mark
name “Audiophone” for receiving radio con-
certs, speeches, etc. While the Audiophone
is a comparatively new development in the
radio field, it is not an experiment, but the
result of thirty years’ experience in the de-
velopment and manufacture of precision re-
cording and indicating instruments, and six
years’ research work in sound reproduction.
It is the result of long and careful research
work carried out to develop a loud speaker
for use with new talking moving pictures,
which are soon to be placed before the pub-
lic. The result of this resecarch produced a
loud speaker which gives a large volume of
amplified sound, and yet faithfully repro-
duces the original.

The Audiophone, as shown in the illustra-
tion, is of a compact and artistic design fin-
ished in bronze. The bell of the horn is 15”
in diameter. The design of the bell, neck
and clectrical characteristics of the receiver
box, together with materials used, are such
as to produce a loud speaker remarkable for
its rich, natural and clear tone. Songs,
speeches, announcements, conversation and
instrumental music are reproduced by it with
a clearance and audibility which has not been
the case with the majority of radio receivers.

It is rugged and simple in construction,
thus insuring durability. Tt requires no
scparate storage battery or magnetizing cur-
rent. In order to make the horn suitable
for all types of radio amplifier circuits. a
transformer is mounted in the base, which
provides the impedance about equal to that
of the vacuum tube amplifier, into the plate
circuit of which the horn is connected.

A

NE of the essential requirements for
O the so-called “soft” vacuum tubes, is

that the regulation of the filament be
very fine, even to the point that the means
of regulation will provide for a smooth con-
trol of the filament current without any
“steps” or “jumps” when varving the cur-
rent. The ordinary wire-wound coil with
a slider contact has limitations because there
is a decided change in resistance when the
slider moves from onc turn of wire to the
next. This has been overcome to a degree
with the vernier attachments, but the latter
usually require either two adjusting knobs
or a special operation in one knob that slows
up the action and interferes with quick tuning
for the best audibility.

“Loop

IGHTLINESS, compactness and effi-
S ciency are the admirable qualities con-
served in a radio-receiving loop designed

by L. M. Dunnam of Washington, D. C.
whose invention justifies the belief that an
application for a patent will he granted as a
cloak of protection for this product of an
inventive mind. When the trend of develop-
ments in the designing of appliances of
radio-telephony and radio-telegraphy is con-
stantly in the direction of robbing antenna
of their cumbersomeness and unsightiiness as
well as the exercising of a stubborn effort to
banish that bugaboo known as static or at-
mospheric disturbances, this convenient and
serviceable design for the reception of wire-
less signals should elicit widespread interest.
Like other individuals who have wrestled
with seemingly insurmountable difficulties,
this invention of Mr. Dunnam had its incep-

A New Loud Talker

Radio News for July, 1922

When connected to a third s
stage of amplification operat- .
ing on 100 volts or over, the
volume of sound is sufficient
to be casily heard in a room
seating 300 people. For
smaller rooms, such as in pri-
vate homes, good results are
obtained from the Audio-
phone when connected with a
two-stage amplifier.

One watt is required by this
loud speaker to give full vol-
ume, therefore, the amplifier
must be designed to have a
high voltage in at least the
last stage or better still to
operate with high voltage on
all tubes.

This loud speaker of novel design -
reproduces music and speech in a
remarkably clear tone.

The Audiophone can also be
used in connection with the
special phonograph record
transmitter and control hox.
for amplification of the voice
or on phonograph records.
This transmitter and control
box will soon be placed upon
the market, thus affording a
double use for the Audio-
phone. It can be readily ap-
plied to any style of phono-
graph to electrically reproduce
from the record the music,
voice, etc., with the true mu-
sical quality, which was used
in making the original master

s

record,

This New Carbon Rheostat Provides Very Fine
Adjustment of the Filament Current of a Tube.

(Photograph by courlesy of the Bristoi Co.)

New Filament Rheostat

The ideal rheostat is one that will give
an absolutely smooth variation in current
with a simple one-way adjustment. The most
natural way to accomplish this is by the use
of a compression type rheostat. A rheostat
of this nature, especially designed to meet
the requirements of oune-half and one ampere
receiving detector and amplifier tubes and
the 5-watt power tubes, has just been placed
on the market by a Milwaukee concern.
A column of specially treated graphite discs
assembled in a porcelain container form the
resistance element in this new device. The
resistance of the graphite discs varies with
the pressure applied through means of an ad-
justing knob and pressure screw. It will

(Continued on page 179)

Coupler”—New Receiver

tion at the crucial time when despair was
struggling for supreme recognition only to be
crowded out by the proverbial silver lining in
the cloud. After two years of intermittent
effort to vary the working arrangement of
the loop in the reception of radio-telephone
communications, Mr. Dunnam was about to

This loop coupler is especially designed to he used
in a barrage circuit in which a loop is connected in
the secondary of the receiver.

profess undying allegiance to the theory that
nothing less than an Armstrong super-
heterodyne circuit had the virtue of making
effective the loop receiver. Then it was that
a series of trying circumstances—notably, ag-
gravating atmospheric disturbances—prod-
ded the operator of “3ZY" to exert his su-

(Continued on page 179)
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Underwriters Modify Radio Regulations

These illustrations clearly show how th2
lead-in of an aerial should be installed and
run into the house through an insulating tube
which. may be fixed in a wirdow frame or
through the wall. The Iower left-hand pho-
tograph illustrates the method of making the
ground connection on the water-pipe, while
on the right the other picture shows how the
automatic lightning protzctor may be con-
nected inside of the Louse. In two of the
upper photographs is siown how an insulator
should be inserted between the aerial wire
and the string supporting it.

currant edition of the code were based
largely on the hazards incident to the
equioment of wircless telegraph trans-
mitting stations where antennae of
considerable height and length were
used and where the hazard of high po-
tential equipment had to be considered.

The recent widespread installation
of radio telephone receiving sets has
necessitated a revision of the regula-
tions. The receiving set Laving an in-
door antenna is considered devoid of
hazard, With any receiving set, the
publication says, tte principal danger
is from lightning brought in over the

antenna to the cquipment, or to some
part of the building. Where there 1s 1o
exterior antenna this hazard is removed.

The following specifications are for re-
ceiving stations only :—

Antenna

writers has made public, through its
bulletin, Sefeguarding America Against
Fire, tentative regulations covering radio
veceiving installaiions that disclose consid-
erable modification as compared with the
requirements previously issued by the fire
underwriters.
The specificaticus that fol-
low were drawn up by a
special committee  of the
National Fire Protection House
Association, which is the L
authority for the National l
FElectrical Code and whose
findings are standards of en-
gineering practicc. Besides
the underwriting organiza-
fions represented upon this
special committee, engineers L
acting for the American

THE National Board of Fire Under-

a. Antenna outside of buildings shall not
cross over or under electric light or power
wires of any circuit carrying current of
more than six hundred volts, or railway
trolley or feeder wires, nor shall it be so

located that a failure of
cither antenna or of the
above mentioned electric
light or power wires can re-
House sult in a contact between the

{ antenna and such electric
light or power wires.

Antenna shall be con-
structed and installed in a
strong and durable manner
and shall be so located as to
{ prevent accidental contact
| with light and power wires

by sagging or swinging.

Rule 86—National Electric Code
Specifications : (For Receiving Station Only)

Radio Relay League. Amcri-
can Telephone and Telegraph
Company, Radio Corporation
of America and the Inde-
pendent Telepbone Associa-
tion also participated.

The new rules are being
published as proposed amend-
ments to be included in futurz
editions of the Electrical
Code. It is stated that the
requirements contained in the

C;a

They May Come in Contact.

, S

High fernsion /ines:

in This Sketch.

www.americanradiohistorv.com

be Erected Over ot Under 2 Power Line, Such as Aerial “A”, 25
The Correct Way to Install It is as Shown by Aerial “B”

Splices and joints in the
antenna span, unless made
with approved clamps or

- splicing  devices, shall be

soldered.

Antenna installed inside of
buildings are not covered by
the abave specifications.

Lead-In Wires

h. Lead-in wires shall be of
(Continued on page 1703
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A new system
of audio fre=
quency tele=-
phone has been
installed in this
aufomobile,en-
abling the driv-
er to keep in
touch with a
base.

RIS

installed in the Cheltenham township

police station in Ogontz, it is now possi-
ble for police to keep in direct touch with
headquarters and to carry on a conversation
from a stationary point along their heats or
from the department’s automobile, which also
has been provided with a sending and receiv-
ing set.

The apparatus is the invention of William
W. MacFarlane, Church Road, Elkins Park.
It is a refinement of the ‘“stovepipe wircless”
that was given wide publicity three years ago,

THROUGH awireless telephoncapparatus

e —

Radio News for Yuly, 1922

Police Auto Now Carries Radio

A% that time, the apparatus comsisted of

the usual telephone transmitter and receivers,

a twelve-pound box which contained the
secret batteries and coils, and an aerial con-
sisting of three upright pieces of stovepipe on
a board.  Mr. MacFarfane astounded scien-
tists by carrying on a conversation from
a rapidly moving automobile with his wife
who was in their garage at Elkins Park.
The automobils is equipped witk a small
aerial fastered inside the top of the car, ordi-
nery telephane receivers and transmitter con-

nected to it by a single wire, and a box not
much larger than a cigar box containing
battery and coils. The sct weighs about five
pounds, and is grounded on the ignition key
on the dash.

The set is always ready for instant use, as
it requires no delicate adjustments to get the
proper wave-length. All the power necessary
to transmit a message is furnished by a 13-
volt cry battery. An ordinary umbrella will
serve as an aenal, Mr. MacFarlane has dis-

(Continued on page 104)

Universal Amplifier (hvented

MPLIFY is derived from
A two Latin words, amplus

and facie, which in conjunc-
tion signify to make large. Am-
plifier and amplification—the
former apparatus for enlarging the
signals transmitted by radio-tele-
phony and radio-telegraphy and
the latter term cmployed to indi-
cate varying degrees of enlarge-
ment of vibrations of sound—are
bandied about with such frequen-
cy today as to permit of their
entry in the lexicon of household
words.

Deprive a radio-receiving outfit
of its stages of amplification and
you have robbed the apparatus
of its sustaining strength and ren-
dered a broadcasting service futile.
To employ analogics, it is like tak-
ing the heart out of a watermelon -

or eliminating Hamlet from
Shakespeare’s drama of that
designation. The  increasing

popularity of the services of
broadeasting stations causes an
interested public to cxpress the
desire that the volume of vocal
speech and music thus distributed
be equal to or approach that
of a common phonograph.
Hence the introduction of any
discovery of a new form of ampli-
fier is not lacking for an audience.
All of which brings into formal
review an invention of Dr. J. M.
Miller of the radio rescarch labor-
atory of the Bureau of Engineer-
ing, United States Navy Depart-
ment. A radiofrequency amplifier
which embraces a” wide range of
wave lengths employed in wireless
signaling, and insuring uniformity
of enlargement of these  signals,
are among the virtues claimed

Dr..J. M. Miller Operating His New Amplifier. Note on the Table the Cotl

Which' is' Used As a Loop’ Aerial.

By S. R. WINTERS

WWWwW.americanradiohistorv.com

for this newly built apparatus.
With deference to its peculiar
merits, the term “universal am-
plifier” is applied to the device.
It functions between a wave
length range of 800 to 20,000
meters, and within this circum-
scribed area yields a wuniform
amplification equal to the maxi-
mum enlargement of ‘signals af-
forded by the transformer design
of amplifier. It was not designed
to magnify low frequencies and is,
therefore, classified as an extreme-
ly quiet amplifier. Despite this
tendency, however, at wave
lengths below 800 and even as
short as 150 meters, the signals
may be amplified at a correspond-
ingly reduced volume. Modifica-
tions or further improvements
of the vacuum tubes employed
in this new amplifier will likely
make possible its effective opera-
tion at abbreviated wave lengths.
The type, subject to manufac-
ture in quantity production for
use by the United States Navy
Department,  employs eight
stages—five of radio frequency
amplification, a detector, and two
of audio enlargement. The vacuum
tubes wused, described as peanut
tubes by reason of their similari-
ty in size and formation to this
underground growth, involve
the consumption of a small fila-
ment current. To be exact, the
filament supply for the whole am-
plifier requires only two amperes
at two volts. The plate supply
is 22.5 volts. The instrument is
quite stable in operation, the model
on display having been subjected
to as many as six stages of radio.
(Continued-on. page 102)
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Radio Evervwhere

BBHLAREHAI

Radio Follows
Wherever One
Gors. The Bar~
ber and Boot-
black Entertain
Their Cus-
tomers by
Radio and the
Kiddies Don’t
Miad the Pzin
When the Don-
tist Lets Them
Hear the Wire-
less Mugic.

PN )

Photc by P. & A.

Photo by Underwood & Underwaod

R. De Forest claims
that in 1927 there

will be 23,000,000
people listening in to radio
concerts, but if things keep
on at their present pace,
there will be more than that
number in a few months.
Radio appears daily in new
and in the least expected
places. An enterprising
bootblack in Cakland, Cal-
- ifornia, lately installed =
receiver and now gives free
concerts to his patrons.
One customer had three
shines in succession while
he listened out some par-
ticular selection. So far, we

" have not heard cf anybody
becoming sc enthralled in
the radioc mucic that he
absentmindedly let tke

out, but, nevertheless, the

_ old “laughing gas” of the
dentist’s chair has given
place to a new form of
mild amusement. It is
more pleasing to take and
a pair of receivers on the
ears replace the old gas-
mask. The patient is so
interested in the radio
music that he fcrgets about
the dentisi and the pain.
Even those who have been
foreed to suffer in silence
or mild acquiescence the
rambling gossip and advice
of the barber may soon find
relief in radic. Already one
barber has installed a re-
ceiver in his shop and the
baseball fans will be able
to get the scores up-to-date
while being shaved.

dentist pull all his teeth

Phato by Fotograms

Protection Against Danger From Atmospheric Electricity

installed according to regulations, you
should attend to the matter at once.
The regulations are in force the year
round and should be complied with as
far as possible. ‘That they are not complied
with is a well-knagwn fact, but this negligencz
means that, after the first thunder clap,

IF your radio installation is not already

thousands of people will storm dealers inm

radio equipment for protective devices and
their meager supplies will be exhausted
within a few hours.

One of the first questions which comes intc
the mind of the would-be radio user concerns
lightning. ‘“Will my antenna attract light-
ning and cause my home 1o be struck?’ he

*Radio Superintendent of the Amrad Compeny.

By G. K. THOMPSON*

-asks. To the general public wircless and

lightning seem to be twin brothers—probabiy
because the manifestations of both are un-
carny and mysterious. Hoisting a radio
antenna over your property does not endanger
your dwelling, your instruments, or your
family if a few simple precautions are ob-
served. You have never felt apprehensive
over the presence of the telephone wire run-
ning from the pole on the sidewalk to your
house. You do not regard the bell wire cir-
cuit running from the front deor to the kit-
chen as a lightning conductor, nor have you

nervous over the presence of a wire
clothes line in your back yard, the tin roof
over your head or the metal gutters and

WWW americanradiohistorv com

leader pipes. All these common and fa-
miliar metal surfaces and conductors will
convey electricity from point to point. The
average radio antenna differs very little from
these other conductors and ohjects, and in
so far as lightning is concerned the radio an-
tenna is much less likely to be struck during
a heavy thunder storm.

Let us consider the electrical action which
takes place in the antenna before and during
a summer thunder storm. There is always a
certain amount of atmospberic electricity
present in the air. In cold weather the
amount is very clight and manifests itself in
the radio set by what is familiarly known as

(Continued on page 34)
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By Means of
This Apparatus
itis Pogsible to
Locate Mineral
Depogits Under
the Earth by
Radio

FEC T U LEn eI

NEW application of a well-known prin-
ciple has lately been made in Eu-
rope for the location by radio of min-

eral deposits under the surface of the earth.
Hitherto, apparatus for this purposz has
transmitted damped waves, but the new
scheme utilizes continuous waves. From the
transmitting apparatus, two wires are ex-
tended in either direction a considerable

fusers.

distance. The end of each wire connects to
a metal plate held by insulators just above
the surface of the earth. These metal plates
are known as diffusers. When continuous
waves are generated by the transmitter, the
earth acts as the opposite plate of a con-
denser formed in conjunction with the dif-
The oscillations are propagated
th-rough the subterranean strata.at a vari-

able depth which may be as much as one
thousand meters. On account of the patent
situation, full details of the apparatus are
not available, but in general, the principle
involved is the recording of the variations
of this capdcity, caused by the presence of
minerals under the surface. If the waves
meet 2 mineralized vein or any kind of
deposit, which is a good conductor of elec-
tricity, the phenomenon of reflection takes
place and part of the waves is reflected
back to the surface. This is recorded by
special instruments.

The theory of this method of locating
minerals is not new. It has long been known
and applied by inventors. This, however, is
a new application of the theory and shows
promise of being the most sensmve and
practxcable yet advanced.

In experiments in the Pzlvo mountains, at
an altitude of ten thousand feet, an impor-
tant iron vein was recently discovered by
this apparatus. The experiments were un-
der the supervision of Mr. Cesare Rovere,
mining engineer of an important mining
company. In another official experiment be-
fore engineers, the presence of water was
shown in the Valley of the Stura and in
another place on Mt. Duluc a spring was
discovered. At the gpresent time, experi-
ments are being made in the presence of
University professors and mining engineers
to demonstrate the use of this apparatus.

Department Store Broadcasting Statlon
By HERBERT WARREN DODGE

ELLO! Hello! This is KSL, the
Emporxum in San Francisco, broad-
casting.” These words may be heard
within a radius of about seven hundred

miles from San Francisco whenever the

station at the Emporium, San Francisco’s
largest department store, is transmitting.
The installation at KSIL includes a five-
watt transmitter and a two-stage amplifier
for reception. Excellent results have been
obtained since the stztion has been in oper-
ation, reports that the signals were joud
having been received from Vancouver,

Washmgton. and other distant points along
the Pacific Coast.

The antenna, located on the roof high
above Market Street, is a four-wire, 70°
long, T type with an 80’ cage lzad-in. An
added advantage is a 12-wire counterpoise.
constructed immediately beneath the aerial.
The broadcasting wave of the antenna is 360
meters.

Using 500 volts on the plate circuit, a
radiation of one and a half amperes is ob-
tained; this apparatus employs the Heising
Gircuit. The radiophone was designed. and

built-by Harold R. Shaw, a local radio oper-
ator, who has charge of the Emporium’s

equipment. Shaw, assisted by Harrison
Holliway, the operator of the set, has ar-
ranged a regular program, and every morn-
ing between 10:00 and 11:00 o’clock phono-
graph music and press news from the San
Francisce Chronicle are transmitted. At this
hour also Mrs. L. Holcombe, food expert
for the store, speaks on the preparation and
care of food and gives a fested recipe daily.

(Continued on page 94)
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Well-. ted Siudio of a San Franecigsco Department Store, From Which Music and S hes are Br
ﬁ.‘: Re::m:gd:p;aum ° The.‘l‘mnsmitter is Only & Low Power One, But Has Been Heard furly Long Distances;- Many Prominent "Men Have Address

the Radio Audieace ¥rom This Studio.

WWW_americanradiohistorv.com


www.americanradiohistory.com

Radia News far July, 1922

Broadcasting by Wired Wareless
By CARL H. BUTMAN

5

AJOR GEN-
ERAL G.

j O.SQUIER,
Chief Signal Officer
cf the Army, has
recently extended
his experiments
- with “wired wire-
less,”  using  the
wires of an electric
light system as a
receiving antenna.
This system, which
he terms the *“fish
pond” method of
recefving, was ex-
plained in an exclu-
sive . interview re-

Tﬂhye ordinary
commercial electric
light lines always
have a return wire
running in close
proximity through-
out the circuit, giv-
ing a distributive

- capacity, and such
a line may be con-
sidered as a reser-
voir comprising all
values of antennz.
‘The receiving in-

maximum loudness
as usual,

The use of the
lighting circuit—
eliminating- un-

necessary  wires—
instead of aerials
for receiving broad-
casted messages,
serves to uce
static very materi-
ally. In the sum-
mer this static be-
comes very much
more active than in.
the winter, and
makes receiving
with aerals diff-
cult, if not impos-
sible.

There is no
necessity for any
wires at all except
the lighting circuit
and the usual flexi-
ble lamp cord to
the ordinary socket.
This method will be
a benefit to our
skylines, as it will
eliminate the neces-

- sity of all receiving

strument, when Phkotc by Harris Eming
plugged into a
socket, possesses
the power of * pick-
ing out” or choosing from this reservoir the
parucu]ar antenna necessary for resonance at

articular wa.ve—length ]
m.ll the ‘*fish pond™ theory, General Squier
~says, in which one can either take from the

may be

Major General Geo. O. Squier, Demonstrating His- New Iavention for Broadcasting Locally by Means of Wired
Wireless oa the Electric Light Sg:tem. General Squier Is Starting and

y Pulling the Light Chain on Eis Desk Lamp.

pond a whale or a minnow, depending on the
particular wave-length being received. The
longer wave-length might be. considered

whales and the shorter ores minnows, the

receiving operator adjusting his instrument to

Summertime Radio

Stopping th> Radie Telephone

antennz which now
literally cover the -
roofs of ‘apartment
houses and private .
dwellings, meeting
with the disapproval of architects and com-
munity beautifiers. The elimination of aerials
also precludes certain dangers from possible
contact with high-power electric lines.
{Conlinued on page 145)

When You Go Away

Summer Dcm’t Forget 20 Take a Radio Set Along,
Your Style, Fix Up tha Wim:l Shield of Your Aatomobile With & Leop

WWW americantradiohistorv.com

and, Like tke Boy or the Right, String U
eriad ‘and Yoa Can Reccive the Concerts

Pkoto by Keysion_e

an Antenns md Listen In. If This Cramps
e Speeding Along the Country Roads.
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LTHOUGH plants are morc or less
restricted by climatic condi-
tions, and animals

by environment
and the existing
vegetation, min- ¢
erals are not de-
pendent upon any |
such conditions.
They are found just |
aswellindry, barren §
wastes as in the |
most moist and |
damp soils.  Then,
too, as one goes deeper
into such mines, the
seepage of water is such,
that, were it not for the
eternal vigilance of the
geumps, they would soon
flooded, and covered -
with water. Still other miner-
als are found below the
waters of lakes, rivers and
ocean beds. The type of
mineral may be the same
in both places, but not its

form. The physical-
chemical action must be
different in the dry,

desert-likeé region from
those of a moderate or
heavy rainfall, but the
difference in  such
weathering, decomposi-
tion and' decay, are not
sufficient to warrant a
regional classification.

In spite of this, -
certain types of minerals e
are more or less restricted, not onty
of physical-chemical characteristics, but by
a freak of nature. Monazite sand, con-
taining thorium and cerium are found princi-
pally in North and South Carolina and in
Brazil. Tellurium, sometimes used as a
detector in radio, is just as rare and is
restricted to Colorado and Transylvania,
while yttrium is principally mined in Sweden.
And so it is with a large number of minerals,
not only of economic importancé but also of
scientific value, and in addition many of
them are most important because of their
electrica! properties which make them rauch
sought after for radio work. ’

It is a peculiar fact that many minerals
become electrified under the most urique
conditions imaginable although the swne,
ordinarily, may be a non-conductor. Any
kind or type of mineral may be made electric
by simply rubbing it vigorously, and, if
care is taken to insulate it perfectly, the
stone can be made to lift bits of paper.
Others develop electric charges when heated
and on some of these, the positive pole be-
comes the negative pole and the negative the
positive, upon cooling. This can easily be
proven by iron dust or filings sprayed on
insulated and perfect hemimorphic crystals.
In the same way still other minerals become
electric through pressure, cleaving, tearing,
etc., and the quantity which a given mineral
may generate is sufhcient to be percepfible,
if care is taken to prevent grounding, to be
detected by the crudest of apparatus.

Under such conditions it is not at all
surprising that still other minerals were
found which had the inherent property of
allowing an ‘electric current to flow more
freely in one direction than in another.
This unilateral conductivity rectifies high
frequency waves. If such a crystal is insected
in a radio receiving station as a detector, the

S A

Radio Minerals

Or a Short Mineralogy cf Radio

By DR. E. BADE

‘Magnified Views of Various Crystals anin&ecﬁ!y-
operties. The Upper Photographs w, OR
the Left 2 Sample of Galenit and or the Right
a Piece of Markasit. The Lower Pictures are, or
the Left a Carborundum Crystal and on the Ri;i:t a
Piece of Silicium, also called Silicon.

intercepted epergy of the aerial is rectified
by the mineral and the resulting current
actuates the phones.

The most common of these crystal detec-
tors are the sulphur compounds of the heavier
metals of lead, copper, iron and motybdenum.

The sulphide of lead (galena) is widely
distribu in nature, being not only com-
monly found in massive cleavable masses,
but also in cubic crystals. Strange to say,
this vein mineral is not mined so mach for its
content of lead as for the silver which is
associated with it, the lead produced being
only an incidental product of maaufacture.
The greatest importance of galena does not
lie in its value as a detector for which a
crystal or a small fragment is taken, but as
one of the ingredients in the manufacture of
soft glass, and as a glaze for pottery. It is also
extensively used for pipes, and onz third of
the annnal production of lead is used in

ing pcint and is permanently lost.

The sulphides of iron, pyrite acd marka-
site, also exhibit unilateral conductivity and
are, thercfore, employed, to a smzll extent,
in radio. The former are cubic, while the
latter give spear-shaped groups. These two
ty of minerzls are of little valae, either
scientifically or commercially, although both
are used in the manufacture of sulphuric acid
and copperas.

The sulphides of copper used in wireless are
always chemically united with iron. Chalco-
-pyrite and bornite, both important ores for

WWW.americanradiohistorv.com
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ugh rarely found in crystals, are
widely distributed, one half of the

world’s supply being mined ia
: Montana, Mich-
igan and Arizona.

Anothersulphide
‘used for the same
{ purpose is molyb-

denite, an impor-
tant ore of molyb-
f denum - which is
widely distributed.
It is seldom found
in quantities suffi-
W iciently large to be
€O ially mined.
¥ | The greatest value of
this el‘emefn';l_llitnz1 in its
'property of hardening
sbegl?c as a fireproofing
¥ material, as a ‘coloring
" ¥ for leather and rubbes,
"~ and as a reagent for the
. _ detection and determin-
‘?‘;ltion of phosphorus in fer-
‘tilizers.  Certain oxides,
imamely those of zinc,
“copper, and lead, are also
tused to rectify the high
frequency currents that
are introduced in a Te-
% ceiving circuit by the
radio waves.
Zincite, ' the 'zinc
oxide is rarely found
in crystals, being
much more common
%in its massive state.
Jtisprincipally mined
r&@@ﬁin New Jersey and its
ot use is more or less re-
stricted to the production
of zinc white. A tiny crystal
of this substance is occasionally
arranged so that a -point of it will form a
contact with either bornite or chalcopyrite.
Such a combination is known as a pericon
detector.

More profuse in the formation of crystals,
although they are not any too plentiful, is
copper oxide, cuprite. Although the ore is
usually massive, fine specimens of cubic,
octahedron and dodecahedron crystals are
found, and these come from such widel
scattered places as Bisbee, Arizona; Comwal{
England; Chessy, France; and the Ural
Mountain region. The transparent crystals
are ruby-red and have a high index of refrac-
tion, which gives them a brilliant luster.
The softness of this stone is all that prevents
it from becoming a beautiful gem material.

Lead carbonate, cerussite, which is . lead
oxide plus carbon dioxide, has been widely
employed as a detector by the Marconi Co
It is commonly found in crystals, which vary
in form. It is a secondary mineral being
formed by the decomposition of galena by
waters charged with carbonic acid gas, and
as such it is found in the upper oxidized zone
of lead veins. It is a mineral of wide dis-
tribution and of great economic importance
as 2 source of lead.

Then, too, certain elements such as silicon,
tellurium, Loron, and arsenic, are also used as
rectifying - detectors. Some of these are
native minerals, others are artificial products.

The most common type of these detectors
is-silicon, which does not occur free in nature
although next to oxygen it is the most
abundant element. It is chiefly found as the
oxide, quartz. This mineral is taken in the
form of sand and, after mixing with coke,
it is heated to a very high temperature in the
electric furnace. rbon monoxide is given

(Continued on Page 146)
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Can Ton Guess What This [s? It Looks Like an Old Village of the Incas in the Mountsins Seen From an Airplane, 2 Dead Greek City, or an Exgle's Nest-like

Convent of Thibet Inaccessibly Perched on Tep of 2 High Peak. It Might Also Be a Quarry, or the Result of an Barthquake. To Find Out Exacly What it
Represents Turn to Page 203 and You Will Learn. From an Actual Photograph.
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How Time Signals Are Broadcasted by Radio

By S. R. WINTERS

R

Photo by Underwood & Undertoood

Connecting up the Refay to Send Out the Time Si
Clock. The Signals are Sent

ment market and weather reports,

current events as told in press
dispatches, and probably another

melodious rendition or musical cornposition,
With slight variations from day to day and

_ allowances for speeches and sermons, this
variety of things as mirrored by life is
* representative of an evening broadeasting
program through the medium of the wonders
of wireless waves. Climaxing this schedule of

USIC, results of baseball games by
innings, bed-time stories, Govern-

offerings, is the prosaic announcs-

from the Naval Obzervatory
utomatically, 7

would mar the view, time is reckoned by the
observation of certzin stars as thay cross the
meridian of Washington. Three master clocks
are retained in an underground vault as a
means of gauging the progress of Father
Time; these timnepizces bzing maintained in
subterranean quarters as a means of instring
their operation at a constant temperature.
Absence of fluctuations of heat and cold is

" essential to a constant rate of ticking-off the

seconds, minutes and hours.
Sidereal time—meaning observations made

Phote by Underwiod & Underwood

‘This *Garman Telefunken” 80-k.w. Spark Set, Used by the Germans Befors
the War at Sayville, L. I, is Now Held in Reserve at the Naval Radio Station
at Arlington, Va., in Case the Large 100-k. w. Set Breaks Down.

by the apparent motion of the stars—is
carried by these master clocks, Faithful
records are preserved of these Riefler time-
pieces, their errors and daily rates of move-
ments being accurately known. No attermpt
is made to have them carry the correct time,
as their errors and rates are known at all
times. These are readily applicable to the
clock readings. A year conmsists of 36534
solar days or 366} sidereal days. Thus a
sidereal day is shorter than a solar day—a
difference of three minutes and fifty-seven
seconds, to be exact. At the Vernal
Equinox, occurring about March 21

ment—"9.55 to 10.00 P. M.—
Arlington Time Signals.” i
~_ Probably, the beneficiaries of the
500,000 radio receiving sets—or
shall I compute the nmumber at a
round one million when this article
makes its appearance—never made
inquiry as to the fountain source of
standard time which may be received
by means of radio-telegraphy and
radio-telephony. Really, the term
““Arlington Time Signals” is a mis-
nomer; equally misleading is the
hrase ‘‘Annapolis Time Signals.”
ertinent to this popular conception
that the science of time has its
source either at Aslington or Annap-
olis, is an observation of Captain
W. D. MacDougall, superintendent
of the Naval Observatory, that if
these notions persist there is apt to
gain currency a belief that time
signals transmitted from Arlington
and Annapolis are at variance. As a
matter of fact, the sjgnals trans-
mitted from these two points are
identical, both having a common
origin ‘at the Naval Observatory.
And thereby hangs a tale!

Situated on a commanding hill, at
Thirty-fourth Street and Massa-
chusetts Avenue, Northwest, Wash-
ington, D. C,, is the Naval Observa-
tory, where Father Time is a subject
of scientific treatment. A white
dome that rears itself wupward
identifies the Observatory to the
visitor on his original quest of the
scientists and - physical equipmen:
dedicated to the determination of

that fleeting period we know as
Time. Here, on this elevated point,
removed from obstructions that

Timé Signals from Other Radio Stations Thesughou
are Received at the Naval Observatory and Comparisens Mad:

WWW_americanradiohistorv com

ghout the World
e

during each year, the sidereal and
solar times coincide. Then, the
correct local sidereal time at the
Naval Observatory baving been
determined, the corresponding local
mean time is readily obtained. To
this is applied the difference in
longitude—eight minutes and 15.17
seconds—between the Naval Obser-
vatory and the 75th meridian giving
Eastern standard or 75th meridian
mean time. As is well known, there
are four time zones in the United
States, their allocations being with
respect to geographical divisions.
The Eastern zone is allotted the time
of the 75th meridian, the Centralzone
assigned the 90th meridian, the
Rocky Mountain zone that of the
105th meridian, and the Pacific zone
the time of the 120th meridian,

So much for the methods of
reckoning the progress of Father
Time and the allocaticns of his
fleeting qualities to certain geo-
graphical limitations. Now, to pick
up the main thread of this story, we
will repeat the title of this article,
*“How Time Signals Are Broadcasted
by Radio,” and proceed with the
explicative text. Eastern standard
or 75th meridian mean time is kept
by the Naval Observatory on two
transmitting clocks located on the
first floor of this time-observing
institution.. These two timepieces
are paired; in the event of one being
put out of commission there need be
no disruption of the service. This is:
in recognition of the proverb, *Time
and tide wait for no man.” Actually,
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only one of these clecks at a time is employed

in fransmitting time signals, the transmission .

being effected through the operation of a
relay. The ticks of this transmitting clock
are broadcasted by both- radio-telegraph
and common. telegraph systems from 11.5§
A. M. to Nocn and fram 9.55 P. M. to 10.00
P. M. daily. - 3

A chronograph in the Naval Observatory
records the signals dispatched by the trans-
mitting clock and also notes the ticking cf one
of the standard master clocks, in the under-
ground vault,- which serves as a comparison
in the interests of accuracy. By automatic
electrical connections with Annapolis, Arling-
ton and Key West, the daily time signals are
transmitted from the Naval Observatory to
these radio stztions. Also, the Western Union
and Postal Telegraph Companies receive the
signals for distribution to all parts of the
United States. Simultaneously, with the
broadcasting of the time signals from Annap-
olis, Arlingtcn, and Key West, the chrono-
graph in the Naval Observatory is functioning
and this instrument may be assigned to the
task of receiving the outgoing signals, record-
ing the periods of departure of the latter from
the radio-telegraph sending sets. This infor-
mation may be recorded on the same sheet
of paper with the data rzlating to the behavior
of the clocks in the Nawval Observatory.

Not only arc comparative records of the

actions of the clocks maintained, but the lag .

in the relay between the Naval Observatory
and the arc-transmitters at Annapolis, Arling-
ton and Key West is determined. In advance
of the beginning of the transmission of the
time signals from the Naval Observatory, the
operator measures with a finely-divided metal
scale the variation between the ticks of the
standard master clock, in the underground
vault, and the ticks of the transmitting time-
piece on the first fioor of the Naval Observa-
tory. Having previously determined the cor-
rection to apply to the clock in the vault to
make the tramsmitting timepiece read accur-
ately, the latter may be spceded up or slowed
down as precisensss may indicate by the
operation of an electromagnet acting through
the pendulum of the timepiece. Its beat is
thus increased or resarded. In this way, the
transmitting clock will indicate the precise
time at the moment of dispatching the time
signals. The three master timepieces, main-
tained in the constant terperature of sub-
terranean environments, are electrically
wound every 28 or 29 seconds. Contrary to
the office and houschald practice, when an

38

error is discovered in its
keeping tab of the march of
Father Time, these master
clocks are not subject to
change. - Any interference
with them is likely to vary
their rates of moverents. .
Of course, the error thus
revealed is applied to the one
employed when the time
signals are sent to Annapolis,
Arlington and Key West.
When observations of the
stars are not feasible, in the
event of cloudy weather,
these rates of movement may
be applied to the different
clocks and accurate time
gauged with almost neg-
ligible error.

The time signal consists of
telegraphic  dashes™ every
second, with these omissions
or excepiions: The twenty-
ninth of each minute; the
fifty-fiftth to fifty-ninth, in-
clusive, of the first four
minutes; and the fiftieth to
fifty-ninth, inclusive, of the
iast minute. Subsequent to
the ticking-off of the fifty-
ninth second of the last
minute there is a long dash
beginning at the outset of the
incoming hour or the expira-
tion of the cld one. Radio-
telegraph signals issuing from

Annapolis, employing a wave-
length of 16,900 meters,
have been received in Aus-
tralia, nearly half way around the world.
Instances have been noted where these signals
negotiated by the wonders of wireless waves,
have been heard coming around the world
both ways. The vclocity of electromagnetic
waves—186,300 miles per second—makes it
possible for a radio-equipped ship, at sea,
3,000 miles away, to receive the time signal
with a wvariation of less than one two-
dredth of a second. The most accurate time-
piece in existence is not sensitive to a fraction
of time less than one-fifth of a second.
Radio-receiving apparatus in the Naval
Observatory makes it possible for Paul
Sollenberger of the Time Service of this
government bureau to obtain time signals
from European countries for comparison with
those of the United States. He has exchanged

signals with Australia, nearly half way around

View of the Naval Radio Station at Arlington, Va., With Tts Massivs
Towers. The Exact Time is Broadcasted Twice Daily from this Station.

the globe. A standard Navy Department
amplifier is in use, but the other receivin
units are of special design or modifie
apparatus adapted to the purpose of using in
conjunction with the chronograph. Time
signals dispatched from the Naval Observa-
tory, when comparcd with those of foreign
cotntries, indicate a negligible error. During
the last fiscal year, of all the signals trans-
mitted, the error was only 0.03 second.
Navigators of vessels of the United States
Navy Department, as well as other ocean-
plying ships, are almost daily applying the
time service of the Naval Obseravtory in
comparing their chronometers, a timepiece of
precision. Likewise, many experiments have
been conducted by radio-telegraphy in de-
termining the longitude of remote places of
the globe.

Results of Sporting Events by Radio

BROANCASTING

grAY;(;;lﬁi

f O TR

Photc by Kadel & Herbert

Photo by Underwocd & Underwood

The Results of the Athletic Sports are Broadcasted Directly from this Station by Radio as Each Event Takes Place. Ina New York Hotel the Results are Followed
‘While the Listeners Drink Afternoon Tea Miles Away from the Discomforts of the Grandstand and Tickst Sellers.
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" A Celestial Audion

Member of the American Physical SO,cigty

Everything That Happens in a Vacuum Tube is Duplicated in the Selar System.
The Sun Corresponds to the Filament, the Earth to the Plite and the Moon fo
- the Grid of an A\_n‘lion. .

i "= HERE is nothing new under the
sun” goes the old saying, and the
older it becomes the truer it is. We
are wont to think, for instance, that
the audion as developed by Fleming

and DeForest is comparatively a new inven-

" tion of nof more than twenty years’ stand-

ing, at the utmost. A

It will probably come as a shock to most
people that the audion principle is one of the
oldest in the world, and dates back at least
several billions of years. It shows as usual
that man after all his ingenuity finds his peer
in omniscient Nature,

The exact counterpart of the audion or
vacuum tute is found in the heavens, as will
be_made clear in the following:

In the audion tube we have first a fila-
ment, a grid and a plate. This will be seen
from Fig. 2. The filament has the office of
sending out electrons, i. e, highly charged
electrical particles, which passing through
the open grid, strike the plate P. This
electronic bombardment goes on as long as
the filament F is in full incandescence and
the plate at a positive potential. We make
use of an incandescent filament in the vacuum
tubes of today because it is the simplest
means of controlling the electronic flow.

The filament, however, is not absolutely
necessary. Any glowing body heated to in-
candescence will do the same trick. Indeed
DeForest, in his early experiments, used an
ordinary Bunsen burner, as
shown in one of our illustrations,
to obtain an electronic flow. He
found that this worked exceed-
mgly well, the only trouble beirg
that the gas burner was not |
steady enough for practical pus-
poses.

In Fig. 2 we also find that for
best results the three elements,
namely the filameént. grid and
plate, should be enclosed in af
glass vessel, the latter to be ex-
hausted of all air. While the
device works under ordinary at-
mospheric  pressure, as demon-
strated by DeForest’'s Bunsen
burner audions, it has been fourd
that for best results an evacu-
ated vessel which has a very
good vacuum should be used.

Now let us lift our heads from |
our experimental tables, heaven-
ward. If we refer to Fig. 1, we
find that all the conditions of

The Blue Glow Which Appears in a
too High, Finds a Parallel in the Aurora EBorealis,
Imcreased Flow of Electrons from the Sun,

By H. GERNSBACK

the vacuum tube shown in Fig. 2 are Jupli-
cated in our own solar systems. The sun now
becomes the filament, or the glowing bady.
The earth becomes the plate, while the mcon,
which is between the sun and the eartn, be-
comes the grid. Nor deces the analogy stop
here by any means. .

7

=

¥

One of the Earliest Types of Audions Desigred by

Dr. DeForest. A Bunsen Barner Was Used for the

Filament Which is the Most Primitive Form of
Producing a Flow of Electrons.

As we know well, for many years the sun
has been sending earthward a constant siream
of electrons, bombarding the earth with these,

Vacunm Tobe When tte Plate Voltage is
Which is Explained by the
Due to a Sun Spot.

The Various Plansts of the Sclar System Correspond to a Vacuum Tube in
Which There are a3 Number of Grids.

The Sun Constantly Sends Out Streams
of Electrons.

exactly as the filament hombards the plate.
The effect is not only analogous here, but it
is literally so as well. As a matter of fact,
the electrons sent out from the sun to the
earth are not at all different from the elec-
trons sent out from the filament of the
vacuum tube. Both are identical, and both
bave exactly the same physical character.
The sun and its planets are moving in a
vacuum, as we well know. This vacuum,
scientists tell us, is far more perfect than the
best vacuum we have in our vacunm tubes.. -
For this reason, if for no other, the elec-
tronic transmission between the sun and the
planets is far more efficient than that in ou
vacuum tubes. -
In Fig. 3, we consider the sun with the
various planets as a whole, and the counter-
part weuld be a vacuum tube with many
grids, as shown in Fig. 4. 'If, for instance,
you were located on the planet Jupiter, you
could consider that Mercury, Venus, the
Earth, and Mars were part of a grid, as
shawn in Fig. 4. . '
We can go still further citing another an-
alogy. We know what happens in the average
vacium tube when the voltage becomes too
high. The entire inner tube becomes en-
veloped in a blue glow. In techmical parlance
this is called “slopping over” or “running
over” due to excessive voltage. This blue
glow is due to the rarified gases inside of the
vacuum tube. The same are omr Northern
Lights—Aurora Borealis—as shown in Fig:
< 5. These Northern Lights, as is
known today, are nothing but an
electrical phenomenon, the same
as that which occurs in a vacu-
um tube. Not only that, but the
cause is identical. that is, ex-
cessive voltage. On Earth, when-
ever we have Northern Lights
they can wusually be traced
back to -solar upheavals such
as - sun spots and the like.
Whenever this sun spot activity
starts upon the sun, the electronic
flow from sun to earth becomes .
very much larger than usual, and
the immediate effect upon the
earth some hours or days later is
that the rarified atmosphere ex-
tending about 200 miles beyond
the poles becomes highly electri-
fied and the blue glow is the
result. .
Consider now Figs. 7 and 8.
In this case. when the moon
comes directly inte the path,
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' TO MARS THAN FROM MARS TC 9

NT OF ELECTACNS. NA"!A"&NC

FROM THE SUN MARSWARD

On. Account of the Direction of the Flow of Electrons from the Sun it. Would be Fractically Impossible to Trausmit Radio Signals from Mars to the Earth
Although Transmission Wouid be Possible in the Opposite Directien.

hiding the sun, we have what is termed a
salar eclipse. The sun is entirely blotted out,
and all electronic flow from the sun to the
earth is stopped. We have the counterpart in
a vacuum tube constructed as shown in Fig.
8. We know very well that if we have a
positively charged plate P-1 midway be-
tween the filament and the plate P, but little
current will reach the plate P: Hence the
necessity of the grid.

This condition has its counterpart in the
solar eclipse when not only darkuness covers
the earth for the path of the
eclipse, but it has been actually
proven that all other phenomcna
on earth caused by electronic
transmission, are cut off as well,
for the reason that the eclectrons
cannot pass through the heavy
bedy of the moon. As soon as
the moon mcves on, the old re-
lations are established again, and §
we then have the true condition
of filament, grid and plate. i

What practical results can we §
take from this discussion? It
would seem as though there
would not be any, but there i< no
doubt that in years to come. prac- §
tical use will be made of the idea.
Just how it will come about, no
one can tell. One result may be
interplanetarian communication.

Censider Fig. 9. We notice
that here we have the Earth and
Mars opposite each other. This
condition is reached during the

& Positive]

month of June of this year when the
two planets will be in opposition. It goes
without saying that eclectro- -magnetic trans-
mission of intelligence should be relatively
easy from FEarth towarés Mars, for the
reason that the elecironic flow is in the
direction of the Earth toward Mars. Just
as we are using continuous waves (carrier
waves) upon which we implant speech cur-
reats in radio teleshony, just so will we
use in future years the sun's clectronic flow
as a carrier upon which to impress our

MO ELLCTRUNYS
HERE

Fhe
1

Whe- the Moon Comes Directly in the Path of the Sun, the Flow of Electrons
fiom the Sun is Sto !pped, ‘Which Corrzsponds to an Audion in Which There is

y Charged Body Between the Filament and Plate.

radio waves, to be carried cut into space.
From this diagram it will be understood
that if there is a superior intelligerice upm
the planet Mars, why it is so tremendously
difficult for them to get into communication
with us. It makes no difference at which
point of the orbits Mars and the Farth re-
spectively are, Mars can never be in any posi-
tion where the condition will be reversed.
Mars will always have to send intelligence
against electromic streams, which is almost
impossible. )
¢ It is as if you were trying to

send the electrons in a vacuum
tube from plat~ te filament, a
thing that is almest impossible to
do with a small amount of en-
ergyv. Consider that the sun is
semdding out a tremendously large
flow of electroas, and it will be
realized how difficult it is for
the Martians to work against the
stream. It is as if an ant were
trying to swim up Niagara Falls.
The same is true of all the
exterior planets, as for instance
Jupiter or any of the others.
Wherever located in their orbits
when signalling to us, they would
always be sending agamst the
stream of electrons.. On the
other hand Venus should be in a
favorable position to send intelli-
gence earthward, just as the earth
is in a favorable position to send
Marsward or toc the other ex-

{Continued on Page 76)

Physicians at Sea Give Diaghosis by Radiophone

RECENT survey of the medical

situation in the great fleet of vessels

‘operated by the United States Lines

brings out many startling and inter-

esting facts with respect to the
greatly enhanced service of ship surgeons
as a result of the perfection of wireless com-
munication.

Today the surgeon is not only on duty
constantly in caring for the ills of the pas-
sengers and crew of the the ship with which
he is attached, but he is being made more and
more available for consultation with all ves-
sels within wireless call.

The surgecns of the United States Lines
vessels have a more or less ocean-wide prac-
tice. In the days before the perfection of
wireless the surgeon confined his activities
to the vessel on which he served. Nowadays,

however, he is liable to find himself aroused .

in the middle of the night to hasten to the

wireless room and there listen to a diagnosis
through the ether to which he must give his
best advice.

Within the last few years investigation
shows that the surgeons of the United States
Lines fleet have bezn called upon to prescribe
for a score or more cases which were
brought to themn through the mcdium of the
wireless. Now that the wireless relephone
has passed the experimeéntal stage it is
expected' that the ship surgeons will be
czlled upon even more extensively than here-
tofore.

It was aboard the steamship “America,”
of the United States Lines, that the first
wireless telephone was installed and in two
veyages 1t was completely demonstrated
that it was a success.

Threugh the wireless telephone, the ship
surgeon, Dr. Roy B. Henline, was told cne
night o give specific directions to a sick

captain of a freighter 300 miles away.” Dr.
Henline had been aroused by the wireless
operator and told that the commander of a
small freight boat, who believed himself to
be dying, decided he needed the servizes of a
physician. Over the wireless telephone Dr.
Henline asked for the sympioms and being
informed, diagnosed the casz to be one of
ptomaine poiscn.. He prescribed remedies
normally carried in the medicine chest of
all small vessels, and having given his

- medical advice, retired to his disturbed

slumber. In the morning he was greeted
with a wircless message of thanks from the
ptomaine-smitten commander who stated that
the remedies prescribed had relievred his
trouble.

Among the surgeons of the Unites States
Lines fleet is one who is a2 pieneer in wire-
less surgery. This is Dr. William S. Irwin,

(Continyued on Page 78)
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HIS Department is open to zli readers. It matbters not whether subseribers or not. All photos sre judged for best arrangement and efficiency of - the
i apparatus, neatness of connections and, general appearance. In order to increase the irterest in this depariment, we make it a ru'e not to publish
hotographs of stations unaciompanied by a pictare of the owner.

%Ve prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 5 5 7°, We canoot reprodnce pictures smaller
than 3%{ x 334°. All pictures must bear name and address written in ink on the bark A letter of not less than 100 words giving full description of the
station, aerial equipment, ¢tc., must accompany the pictures.

PRIZES: One first monthly prize of $5.00 Al other pictures published will be paid for at the rate of $2.00.

Louis Falconi’s Stafion 5Z4

This Month’s Prize Winner

UE to the

many re-’

quests for a
description of the
C. W. and radio-
phone now used at
SZA, this article
has been written,

The present
transmitter is built
to take four 50-
watt tubes and one
S.watt speech am-
plifier. For C. W.,
all power tubes are
connected as oscil-
lators,, for phone,
two as modulators
and fwo as oscil-
lators, with addi-
tion of the 5-watt
speech  amplifier.
The circuit 1s the
Hartley. It has a
common plate-an-
tenna coil and a
separate grid coil,

The New Station of §ZA Looks Good. Bet He Will Break Some Records With His C. W. Set.

which latter is var-
izble in coupling to
the former and is
adjustable ininduc-
tance. By making

‘the grid coil ad-

justable in coupling
and inductance,
variable con-
densers can  be
eliminated and the
set that much sim-
plified. The Heis-
1ng method of mod-
ulation is used. The
set is designed so
that it can be tuned
instantly to almost
any wave from 200
to 400 meters and
the results seem to
be equzlly efficient
on all. waves. The
only disadvantage
egperienced with a
C. W. transmitter
is the trouble in
calling the station
desired. 1t isalmost
impossible to call

any station and get

an answer, unless
that station hap-
pens to be right on
your wave. Hence

any wave, for in
that case it is only
necessary to find
out the wave the
station you want is
working on, change
your set to that
wave and call
Then tell him to
QSY to your work-
ing wave.

To date only two
50-watt tubes have -
been used with ad-
dition of the 5-watt
tube as amplifier
for phone. With
both power tubes
as oscillators,. the
radiation 1is 4% -
amps. on 200
meters and 5 on
375 meters, using
1000 volts D. C. on
the plates and 225

(Continued on

page i60.)

: the desirability of a g
" Front View of the 200-watt C. W. Trmsm:ttet Built by the set that can bein-  p,o View of the Set i m Wluch Four 50-watt Tubes are Used with
“Owner. stantly tumed to watt Speech Amplifier,
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an English Amateur Station

By Alfred Cooper

In Sgite of the Restrictions o English Amateurs, Mr. Cooper has Succeeded in Designing and Constructing a Very Efficient Station. Witk Duo-Lateral Coils and High-

Frequency Amplification He Copies Long Disiances.

f wireless cabin of an English amateur,
whose apparatus is self-designed and
constructed. English Post Office restrictions
stipulate a maximum length of 100" aerial at
a maximum height of 160°. “This means that
amplification is desirable, and high-frequency
meéthods have proved the mest efficient under
varying conditions of static which are met
with in the British Isles.

Amateur transmitting stations are allowed
the use of two wave-lengths: 180 and 1,000
meters.  The majority of experimenters, not
wisely perhaps, have chosen the latter wave
for general use, and so this cifers no difficuity
in the design of high-frequency amplifiers
which can be used for the reception of medium
and long-wave messages.

The receiving set consists of a tuner panel,
ard three-valve panel, which are fitted in
mahogany canvas-covered cases, with lids and

THE hotograph shows the corner of the

handles for portabitity. To the left of the
tuner panel is a snort wava, five-pomted tun-
ing inductance with-rotary magnetic reaction
coil.  This tures from 100 to 700 meters with .
.0005 mfd. variable condenser in shunt. To
the right is'a triple DeForest coil holder, below
which is a double-pole throw over series shunt
condenser switch. The condenser used is an
ex-Military standzré of .0015 mids., which is
extremely well made and accurate. A ‘‘peri-
kon” crystal stand-by is brought into use by
plugging phores in sockeis to right of con-
denser dial and throwing over a switch in the
canter of the panel.
The valve panel is fitted with ES1 valves

for amphfying an? Marconi-Osram for detec-

tor, both being fitted with separate filament
resistances. Sullivar’s *tapped air-cored trans-
formers are connected o the four-point
switches, and these prove very cfficiert—
amplifying on al wave-lengths from 100

The Transmitter Outputsgis Limited to 16 Watts, but 60 Miles is Cevered Cousistenily.

meters to 30,000 meters. The “B’" battery
is fitted in partition to the leéft of A. T. I. and
“REACTION” terminals.

‘Brown’s ‘““A" type phones have proved
their sensitiveness and comfort.

Purther to the right is the transmitter.
With a limited power output of 10 watts,
some thought has to be expended on the effi-
cient construction and operation of this in-
strurment. The higli tension aecessary for the
plate is obtained from an ex-Military 30-
watt, induction-coil type generator. This
gives tonic-train emission, and with a six-volt
accumulator and .1 ampere in the aerial at a
height of 50', a consistent range of 50 miles is
obtained. = 7Telephony transmissions {rom
Holland, France, and Germany are clearly
rcadable, and conversations on the London-
Paris air route are frequently heard.

U. S. high-powered stations such as NSS,
WII, WGG, WQK, give good signals through-
out the day. : :

Frank D. Fallain’s Station 8&ND

at Flint, Michigan

Y antenna is a four-
Mwire, inverted L, 75*
*long and 56" high,
with spacing of 2’ betwesn
wires. It is located on top
of an office building with
lead-in of about 30
Ground connection 1s made
to the water pipes and
steam radiator,which works
better here than a counter=
poisc.
. Recelving equipment is
Grebe CR-9 and for loud-
speaker I use the large size
of Magnavox.

The transmitter on ex-
trems right is of my own
make, using hook-up and
datagivenin RApio NEWSs of
June 1920. For phone work
I use one 5-watt Radio-
tron with 360 volts on the
plate. Plate current is 100
M. A. This high-current
does not cause the tube to
become red at any time and
can run for hours, only
showing red when turned

phone seems fine, as T am
heard 60 miles away. With
only a locp for reception
they dance to the music 35
miles away. In addition
to the transmission of
phonograph  records, con-
cects are put on twice a
week by well-known local
ariists.  Modulation is re-
parted as perfect and very
clear. For phonograph
music I use the Magnavox

- Tone arm, and a Magnavox
hand transmitter is used for
speech.

For straight C. W., I use
two 5-watt Radictrons with
which an antenna current
of about 1 amp. to 1.1 amp.
is obtained. - Plate voltage
449 D. C. Plate current
160 M. A. While working
on .7 amp. I have worked
as far East as Bristol,Conn.,
-and Savannah, Georgia, and
have been reported as far
as Little Rock, Ark., and
Pierre, S. Ti.

off. Antenna current with
above arrangement is .6
amperes. One fube on the

Concerts are Sent ont Twice 8 Week from tais Station and Phoasgraph Records at Other Times.

The Tranfmitter i Eatirely Home-Made,

WWW americanradiohistorv-com

The control pancl can
be seen between transmitter
{(Cortinued on page 158).
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E. Hannah’s Station at Montreal, Canada

Means are Provided in This Well-Designed Receiver tc Amplify Any Wave Length at Radio Freguency.
Signals from Distant Stations aze Copied on & Loop.

ERE is a picture of my corabination  step resistance coupled amplifier and a three-
receiver, which is a six-in-one outfit. step transformer coupled radio frequency
In the cabinet are included a four- amplifier, with detector and separate hetero-

dyne. This drrangement enables me to
receive, and amplify at high frequency, any
wave length. Duo-lateral coils are used for
tuning. By means of anticapacity switches,
any of the amplifiers may be connected, pro-
viding an instantaneous change.

Marconi - V-24 Vacuum tubes are used.

‘throughout, ‘with a special set of tapped

honeycomb coils for long-wave reception.
A loop dérial 4 inches square, wound with
90 turns of No. 28 wire, is used in con-
junction with this set, most of the time, as
reception with the out-door aerial is often
diffhcult. . -
The complete cabinet, including the “A”
and “B” batteries, measures 29”x12"x8", and
cost me $512. It was constructed mainly
from articles and data found in Radio maga-
zines, and took me two months to build.
The farthest record on short waves, with
my lcop, was the reception of signals from
Annapolis, Ind, for about two minutes.

E. Haxnagm,
5069 Sherbrooke West,
Montreal, Canada.

G Bulger’s Station 5CX

. At Prince Rapert, Canada

HE attached picture is of my radio

set, which I would like you to pub-

: fish. - The aerial is a three-wire, “T"

type, 90 long and 60" high. The ground is

composed of water pipe, and buried rod and
gasoline cans. T T

The transmitter consists of Murdock  pyic i
rotary, Murdock O. T., Thordarson %4 K'W.  spomer
aund condenser. Radiation is about 1.1 am-  canadian
peres.  The receiver comsists of a Duck  przrenrs
regenerative receiver and detector, and by  gadon. It
means of switches mounted in top of table, g a Fine
[ can switch in the Proudfoot Detector and  gppearance
two stages so as to make a three-stage for 454 Gives
short waves. For long waves I use'a Tresco  Good Resaits,
tuner and the detector and two-stage. There
heing only two moré amateur transmitters - s
in town, 1 have not much transmitting to do, 5
so my efforts are concentrated in the re-
ceiver.. The greatest D.X. records of my
receivers are 5ZA, Roswell, New Mexico,
and 7YG, Y. M. C. A, Portland.

D. L. Brown’s Station at Kiffanning, Pa.

-

LRI SR T

Mr. Brown
Has a1 Good
Home-Con-
stiucted Set.
The Unit
Panels Are on
Hinges and
can Swing out
at the Front.

RSN G

WWW_americanradiohistorv.com

BEING iterested in your Amateur De-
partment, I thought I would send you
a picture of my radio station.

The transmitting set is all home-made
except the spark-gap, which is a Sayvill. The
transformer is one KW. At the present
time the sending outfit is not in use as I
have ‘not a suitable aerial for it.

My receiving outfit is of the De Forest
Unit type, with panel on hinges so that I
can swing it out to make any changes. It
is a home constructed outfit. The small
panels are made from old storage battery
jars. The honeycomb cells are home-made,
including the mountings. I have coils to
recetve from 180 to 20,000 meters. A two-
stage amplifier is included in the outfit. [
use a loud speaker which I made, with a
Baldwin receiver and an old phonograph
horn. I get fine results with it. My aerial
is about 500’ long and 75 high, composed of
one single wire (annunciator-wire). The
picture explains the general layout. I am

(Continued on Page 158)
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The Beginni

ng of Wireless Telephony

By EUGENE ). DWYER

45

LEXANDER

GRAHAM BELL,

inventor of the tele-
phone, after much study
and many experiments suc-
ceeded in developing a
method by which tetephony
without wires could be
accomplished. ; i

Bell and Tainter con-
structed the first wrireless
telephone (not radio)
which they called the pho-
tophone. Fig. 1 shows a
diagram of the apparatus
used in the origina! photo-
phone.

“A" consists of a mica
or silvered mirror dia-
phragm placed over a
mouthpiece; “B” is a se-
lenium cell placed in the
reflector “E”; “C” is an
ordinary telephone receiver
connected in .series with | A
the batteries “D" and the o
selenium cell “B.” = .

Artificial light, such an
arc lamp, rendered parallel
by a mirror or lens, may
be used. )

THE THERMOPHONE

Another apparatus used
by Bell, called the ther-
mophone and based on the
radiation of heat waves,
is shown in Fig. 4.

The light from the arc
“A” is focused on the sil-
vered mirror diaphragm
“D” by the lens “L.” When
the mcuthpiece is spoken
into, the diaphragm causes
a variation of heat waves
to be thrown off, which are
focused by the parabolic
mirror “M” into the ther-
mophonic tube “T” which
consists of a small glass
bulb containing a litte
charred piece of cork.
From this glass bulb rub-
ber tubes lead to the ears

To work this arrange- @ U.& U.
ment the transmitter “A”

3 \
N .
C i
| F16.1  Ona e
Comvex CONCAVE
S FB.2 e

" Apparatus Used in the Earliest Attempts st Tele- i
phony Without Wises

is fastened at an angle so that the sun's
rays can reach the mica diaplragm. The re-
ceiver, consisting of “B,”-“C,” “D” and “E,”

is placed so that the reflected light from “A”"

can reach the selenium cell “B.”

* Alexander Graham Bell, Inveator of the Teléphone, Listening in to the Radio Concert:

When a person talks into the mouthpiece
at “A” the mica diaphragm becomes alter-
nately concave and convex, causing tie rays
of the sun to rapidly draw together, and then
to extend (this is shown more fully in
Fig. 2). )

‘When the diaphragm is concave, more
light is focused on the selenium cell, lessen-
ing its resistance and causing more current
to flow through the head phone. ‘When the

" diaphragm is convex, just the opposite oc-

curs.” Thus the light waves are converted
into sound waves.

Another ‘arxjangement used by Bell and
Tainter is shown jn Fig. 3. A

The sun’s rays are reflected by the mirror

“M” to the lens “L1,” which concentrates
" them onto the mica diaphragm “D.” When

a person talks into. the mouthpiece “T.” the
diaphragm becomes alternately concave and
convex as described above, sending the light
waves through the lens “L2,” which renders
them again parallel.

With the above apparatus, Beil and Tain-

ter made a great number. of experiments,
telephoning at one time 213 meters, showing
that telephony by light waves was possible
for short distances. - g

of the observer. i
The variations of the in-

V.
.L’

© Mmoo Mo sz

Fi5.4

Telephony Over Short Distances Was Accomplished in
the Early Days by Means of Heat and Light Waves
tensity of the heat waves cause similar vari-
ations in the volume of the cork, and there-
fore variations in the air around it. These
variations go through the rubber tubes as
sound waves.

The apparatus described above was proved
by Beil to be capable of transmitting speech
a distance of about one hundred meters.

" Radio Music fo Moving Train

é HE Southern Pacific Railroad Com-
I pany Creole-Special, leaving Los An-

geles at 8:35 A. M, April 9, was

equipped with a radio receiving set the pight .

before departure and tuned in and tested to

the Kinema 50-watt droadcasting station con-"

trolled by the Western. Radio Supply Com-
pany of Los Angeles, Cal. Music from rec-
ords on the phonograph were clearly audible
1,000 feet to the rear of the open. door. The
experiment was placed in charge of Radio
Engineer V. M. Bitz of the Manual Arts Ra-
dio Shop, 4154 So. Vermont Ave., Los An-
geles, Cal., assisted by L. C. McIntosh, of the
~ Southern Pacific
special correspondent of the Telegraph- and
Telephone Age, 253 Broadway, New York,

and. Ray Brainard, Carlighting. Dept.,

Telegraph Dept., and -

By L. C. McINTOSH

Southern - Pacific
Angeles,” California.
" A 40-foot, two-strand antenna was placed
14 inches above the roof of the car. The
two strands were.tapped at the center of
the car and the taps joined inside the car and
connected to the receiving instruments.

A special concert for the benefit of the
passengers was arranged by Mr. H. P. Mon-
ahan, Passenger Agent for the Southern
Pacific ‘at Los Angeles, with the Kinema

Telegraph. Dept.,, and

50-watt broadcasting station, using an anten- -
" na surrounded by many tall steel structures.

The receiving set comsisted of a two step
Magnavox audio frequency Power amplifier.
A type R-2 Magnavox Amplifying horn and

. a Western Electric two step amplifier and

detector. 230 volts of “B” battery, six volt

wwwamericanradiohistorvycom

filiment battery. Four wires were laid on
the cement floor of the car under the carpet
and brougkt to one common terminal at the
set,

Fifteen minutes before departure of the
train, we picked up the Kinema operator’s
voice calling our station as follows:

“Messrs. McGinnis, Monahan, Newspaper
reporters, Bitz, McIntosh and passengers
aboard the Southern Pacific Creole Special.
leaving Los Angeles Arcade Station at 8:35
AM., today and their relatives and friends
on platform in.rear of car.

“This is the Kinema Theatre Broadcasting
Radio Station, located at 642 So. Grand
Avenue, Los Angeles, Cal., operated by the
Western Radio Supply Co., Los Angeles,

(Continued on Page 96)
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Dr. Lee de Forest Pre

By 1927

E - the public ceremo-
]

nies attending the
opening of the Bos-
ton Radio Exposi-
tion. Your request
is one that, even in
the present press of
research and experi-
menting, I am per-
sonally unable to
refuse, for, as you
know, the subject of
Radio and Broad-
casting, after so
many years of what

oneer effort, is too
close to my_heart to
be ignored.

“It is not often
the happy lot of a
prophet to witness
within a few years,
or even in his life-
time, a full and sud-
den fulfillment of
his prophecies, made
before a world of

ing Popularity of Radio.

Doctor Lee de Forest Just Before Leaving for Germany. He Predicts the Increas-

HE day of Radio is at hand, according

E to Dr. Lee de Forest, radio pioneer,
who, before leaving for Germany re-
cently, left a message to be read at the
Radio Exposition which was in progress at
Boston. The present published estimate of
a radio public, a million, Dr. de Forest con-

siders highly conservative ; his own figure -

is that within two years there will be 5,000,-
000 and by 1927, 20,000,000. :
Dr. de Forest’s message said:
“Allow me to express my appreciation of
the honor conferred upon me through your
request for a few words to be included in

the radio car. The Chevrclet Motor

ONE of the latest radio developments is
Company has proved that radio equip- -

ment operates satisfactorily in an automobile
without the use of a “groand.”
The possibilities that this portable radio

Teceiving station offers include an almost

limitless field of use; and with such tremen-
dous strides as these made in its development,.
it is bound to become one of the indispensable
atilities of modern civilization. ,
With a car equipped in this fashion it is

possible for a family to drive anywhere within

100 miles or so of a broadcasting station and
picnic while the radio in their car amuses or
instructs them with music, sermors, or wire-
less telegraphy. - Education and entertain-
ment can be transported to wherever people
congregate. With a few cars equipped as this.
one, a minister could talk to a dozen congre-
gations at once. If the United States Depart-
ment of Agriculture had similar radio eguip-
ment in the hands of its county agents,
department experts could talk to thousands
of farmers at once and thus bring the tre-
mendous added benefits to our agriculture
that would be made possible through a greater
broadcasting of its work. )

If the political candidate had a broadcast-
ing station available he could send a radio
equipped car to every voting area in his state,

and talk to all of his constituents zt the same

time, thus saving his‘ vocal cords and making

Photo Underwood & Umierwood-

of skeptics.
“Yet in the world

of Radio, our
dreams have come
true. Like a tidal

wave the attitude of press and public, of
government officials and trust directorates,
toward Radio Telephone Broadcasting, to-
ward the Radio Telephone itself, has
mounted within a few months to a magni-
tude of interest. This rather late though
sudden conversion is certainly heart-warm-
ing to those who have spent so many years

" i what appeared, in those early days, to be
“fruitless effort; for, let it be said that the

transmission of the news and music by Ra-
dio is in itself by no means new.

“It was in the swmmer of 1907 that T had
the pleasure and the thrill of first sending

The Radio Car
it possible for his hearers to stop listening
when they become tired.

The installation of this equipment i the

Chevrolet car is so simple that it is possitle to
adapt it to many uses, and, therefore, we may
expect to see many cars similarly equipped in

might be called pi-

indifference, a world -

«nadio News for July, 1922

dicts 20 Million Radic Listeners

out music such as that being now daily
broadcasted. This was from a little labora-
tory in which I was at work in the old
Parker Building, corner of 19th Street and
Fourth Avenue, New York City—upon the
topmost floor; from my roof. an antenna
was stretched between two flag-poles: In that
same little old laboratory, many months ear-
lier, T had conceived and tested out the first
three-electrode vacuum tube—first with the
“Control-Electrode,” a simple band of tin-
foil wrapped around the outside of the bulb;
then, with two plates, one on each side of
the filament, one the anode, the other the
control; and finally with the third electrode
in form of a grid, or a perforated plate
located between the filament and anode.
“There. also in that same little upper
room, I had the added thrill of discovering
that this grid tube. which had just been
christened “Audion,” ‘would actuaily amplify
telephone currents. In that room there was
born the tiny little glass baby which was
destined to rule the world of electrical com-
municaticn,—the miodern Aladdin’s lamp, the
present transmitter of news and music, and
of untold happiness to come. :
“Unfortunately, in January, 1938 x great
fire completely gutted the Parker Building. .
wiping out of existence note-books and many
precious samples, of the earliest Audion
bulbs—which would have today shown the
history of its revolution in a most interest-
ing way. » -
“But the memory of that early struggling
period still lives; a pleasant memory no
doubt, shared today by many who in one way
or another contributed to the development
of the Art of Radio. )
“It was in testing out some 20 small tele-
phone transmitters for installation on Ad-

.miral Evans’ battle-ships and destroyers

prior tc their historic round-the-world
cruise, however, that the phonograph was
first used to actuate their microphone. Dur-

7 (Continued om Page 80)

the futurs. It is also only a matter of a few
moments to remove the radio equipment from
the car when it is not desired for use there.

"It can then be used in the home or the office,

or any other place desired.
(Continued on. Page 82)

AR IR

Good reception
has been ob-
tained with this
receiver mounted
in an automobile.
Many of these
will soon be seen
on the streets.

SR ARRBNERILN
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Gunbarrel Radio

E had just ordered dinner at “Beef-

steak Henry’s” when Dan Collin-

game entered. There couid be no

mistake about his identity. It

was only necessary to see his arms
once and you would recognize them again
no matter where you saw them. For twenty
years, while chasing moonshiners in the
Southern highlands, he had carried a heavy
revolver under each armpit. This hzd neces-
sitated keeping the
elbows at a forty-
five degree angle
from the shoulder.
Not only did that re-
lieve the pressure on
the guns, but enabled
him to get in action
a few seconds
sooner.

Collingame had a
habit of turning up
at unexpected mmo-
ments and in widely
divergent fields.
Four months pre-
viousfy I had seen
him supervising the
moving of equipment

red in a coun-
terfeit raid o Hous~
ton street just off
Seventh avenue. A
year before that, I
watched him stagger
down the main street
of a little town n
South Carolina with
a negro captive
chained to his wrist.
That negro was
“Black Diamond,”
the most notorious
moonshiner and
killer m the
and Collingame, rav-
ing in the delirium
of fever, dragged his
prisoner twelve
miles through almast
impenetrable swamps
to jaik

He was general
“clean-up” man
the Internal Reve-
nue department and
his duties carried
him all over. When
department  agemts
ran up agatnst a
proposition that was
too tough to handle,
Dan Collingame and
‘his picked squad
were sept nto action
with the inevitable
result. The man had
seen more swift ac-
tion, passed through
more hair-raising
experiences than be-
falls the lot of the
select few, favored
by fortune in the game of man-chasing. He
joined us and we prayed that his dinner
would be to his liking, for sometimes, after
a thoroughly satisfying repast, he would
grow talkative, reminiscent. And when he
told a story he rarely had any difficulty m
holding his hearers, and he never told the
same story twice. ‘

With the coffec the copversation drifted
around to the development of the rzdio and
the possibility of the wireless telephone.
That was a Tucky move a9n our part. Collin-
game drained his cup and lighted a pipe.
Leaning back comfortably he blew a couple

Absolutely Cenain It

T Stepped on the Key With the SOS for All It Was Worth. T Didn

Was Workiag Right,
for Not Payicg More Attention to

8y H. M. SUTHERLAND

of preliminary rings ceilingward and we
drew closer.

“You know, the wireless messages are not
so new as you think.” His voice was slow
ard drawling, for he came originally from
the mountains of Eastern Tennessee. “Those
mountaineer clans—moonshiners for the
most part—have had a system of wireless
mr.ssafcs ever since they chased the Indians
out. I'm speaking of the hillsmen of South-

ern West Virginia and Eastern Kentucky.
I've run into that wireless a few times and
believe me it’s about the mast efficient I
ever saw.” He was silent for a minute, but
we didn't dare speak for fear we'd get him
out of his story-telling mood

“For a long time I didn’t pay much atten-
ticn to this radio stuff,” he continued. “I
figured it was like this spiritualistic, medium
dope, all fake. In fact I don’t think I ever
saw one of the outfits until some of my own
men rigged one up. We'd been ordered to
a wild section of North Carolina called ‘No
Business’ to clean up a gang of moonshiners

WWW.americanradiohistorv.com

h t Know Encagh About the Thing to Be He
But It Seemed to Be Acting Like It Always Did. I Cussed Myself
What Al, Had Told Us About the Insides of the Thing.”

who had picked off a couple of special
agents. Cue of my best men was a ‘nut’ on
radio—Al. Lambert was his name.

“Al showed another of the boys how to
send messages on the thing by a special code.
The darn thing worked and we had a lot
of fun out of it during our stay here and
elsewhere, but still I didn’t take much stock
in it. I figured that it was a good thing
to play with when there wasn't any busi-
ness to attend to,
and when we left
‘No Business’ I for-
got all about it.

“Not long after
that, I got a hurry-
up order from the
Chief telling me and
the boys to go and
get the Farley gang
on the headwaters of
Knox Creek in Ken-
tucky. We'd been
expecting that order
and we knew hefore
we started that it
was going to be the
biggest and toughest’
proposition we'd ever
been up against.

. “The Farleys were
a bad bunch. They
placed revenuers and
rattlesnakes in the
same class. And
shoot? I'll bet that
clan. man for man,
could outshoot all
the rifle record hold-
ers in the world with
one hand tied behind
them. The chief
gave me fifteen of
his best men so that
we could work in
relays, and I knew
that I'd need all of
them.

“It was early sum-
mer when we hit the
Farley’s stamping
ground. We estab-
lished regular head-
quarters in a de-
serted cabin about
ten miles from
where we thought
the gang was operat-
ing. As usual Al
Lambert rigged up
his wireless the first
thing. He had made
a lot of changes in
his apparatus and
had his wires
stretched in a tree
top, and his recciv-
ing set in the cabin.
was tinkering
about the thing al-
most all the time he
wasn’t scouting.

“We worked in two squads of eight men
each and we combed those hills with a fine-
toothed comb. Each day we got a bit
further back into the hills and each mile
proved rougher and more difficult to search,
if such a thing is possible. We were care-
ful to work under cover so that our pres-
ence would not be discovered by the Farley
clan, for once warned, they would bury
their stills, get their alibies all ready and
prove conclusively that they never saw a
drop of moonshine in their lives. Oh, they
were a carny bunch. _

(Continned on Page 146)
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“*---And (t,came to Pas‘s’r‘i’_

Radie News for July, 1922 -

A Description of Radio Tvpes and Divers Other ‘Matters.

On Meeting Nights He Presideth Wi:h Dignity and Misgivings. The Junior Members Findeth Amugement in the Size of His Feet,
They Rejoiceth Exceedingly When the Chair Wherein the President
her Matiers Which Shall for the Time Remain Dndisclosed. i

and Great Joy in Various Other Matters of Personal A

Sitteth Giveth Way, and They Taketh Delight in Divers Ot

in the land where the Eights and the
Nines filleth the ether with their
buzzing and their warbling was
elected to the post of President of the local
Radio Club. It gratified him exceedingly.
He assumeth his duties with jov, he striveth
mightily to struggle through zn Order of
Business. He listeneth with attention to fool
ideas, and squelcheth them with tact. He
taketh counsel with the wise ones, and en-
forceth thetr decisions, even to the establish-
ment of a listening hour, wherein the squeak-
boxes restraineth themselves, and the owner
of the I. K. V. A, arcund the corner scratch-
eth an itching finger in vain. B
On meeting nights he presideth with
dignity and misgivings. -The juniar members
findeth amusement in the size of his feet, and
great joy in various other matters of personal
appearance. They rejoiceth  exceedingly
when the chair wherein the President sitteth
giveth way, and they taketh delight in divers
other matters which shali for the time remain
undisclosed. - .
Yea, the President suffereth long, yvet lo,
the means is at hand whereby he shall be
revenged, for he hath taken his typewriter
unto himself, and he poundeth out his
impressions of the types he observeth from
the Chair. And those who readeth will take
unto themselves a description and say “ Lo,
he meaneth ME!” and they wiil be exceed-
ingly angry. But they will know not whom
to smite, and the President will go unsmitten.
For he is wise, and signeth nct his name,
which is the part of wisdom!
The types that the President observeth
are in this wise, and who shall say that there
are not others also?

. ND it came to pass in the fulness of
time that a certain man who dwelt

By S, P. W,

Rrance.

DAN DARLING—THE OxnLY Son

He rangeth in age from twelve to eighteen,
he weareth fine clothes in the presence . of
regular *“hams.” He knoweth too much for
his own good; he attempteth to speak in the
presence cf his superiors of things he kncweth
not. He persuadeth his fond and usually
wealthy parents tc buyeth him high-powered
sending apparatus, and lo, he useth it at all
hours, and turneth on full power to converse
with his friend two blocks away. He
getteth angry when he is rebuked, for he
reasaneth, Am I not-an only child, and is my
father not a man ¢f much importance? And
he goeth on his way till he groeweth up.and
meeteth the world. The change then either

maketh or breaketh him, and it mattereth

littie which!

WiLLIAM WISEMAN

He sitteth always with a look of wisdom

upon his face; he smileth to himsel with
superior wisdom when a paper is being read
by some other member; he knoweth all things
that are to be known, and he admitteth it
himszlf. He correcteth his fellow-merbers
when they maketh statemwents that he

deemeth incotrect, and he argueth with

anyomne at the drop of the hat.

Yet withal he maketh a fire member, for
he stirreth up things and giveth “pep” unto
the meetings of the Club. Ie maketh his
friends careful in their speeck, and he is an

influence for good—but beware that you have

not two such members, for lo, two such
members argueth continually, and the
Order of Business getteth not past the Report

WWWwW americantadiohrstory com

 of the Membershipr
Committee. P

PARLIAMENTARY '
ProceDURE PEiE

~This bird readeth
Robert’s Rulesof Order -
by the light of his
V. T.s, and tie learneth
that the President
goeth not according to
the strict interpreta-
tion. He useth phrase-
ology in addressing the
Chair whereof the
Chair, in its ignorance,
knoweth nothing, and
he maketh motions
. whereof .the President
knoweth not the pur-
port.  He createth glee
in the ‘heart of the
members, and corister-
nation . beneath the
~vest of the President.
- Hé calleth out
“Shades of - Robert’s
- Rules of Order!” and
groaneth unto himself,
when: the Chair ruleth
.a moticn-éut of order,
or-accepteth an amend-

- ment to a motion when
the amendment should
not bé ‘accepted.  He
beareth not with the

-ignorance of the Chair,
but curleth his lip in
scorn. Yea, he faileth to
realize that it taketh a =~
guiding hand_to -put-

. . _through the business; -

that it frequently becometh necessary to -

exercise discretionary powers, even untc the.
point of abandoning the “Rules of Order.”

But ye who have served knoweth that it is
so, even as has been stated! REL

i
%

A
G
~

SmenT STEVE

He attendeth every meeting with cotn-
mendable regularity; he is a fine member in.
every way except one, which is tc say he

‘speaketh not, neither does he offer sugges-
~tions. . The imit cf his vocabulary is ‘‘Secon’

the motion!” and at rare intervals, .upon -
request, “Move we adjourn!” He hath good
ideas, and knoweth much that is practical -
about radio. . He buildeth himself a fine set,
and hath a good “fist” and a good idea as tc .
when to exercise it, which is of exceeding -
importance. He worketh for the good of the
club, and holdeth himself ever in readiness to
pitch in and help. -3

If it were only pessible to arouseth him, to
waketh him up that the club might have the
benefit of his knowledge and his good judg-
ment, he would be the ideal member. Let-us
hope that he will even yet abandon his shy-
ness and blossom out as a , even as
he is fitted to do. . : )
Tae Kb 1 .

Though he is listed last, he cometh first in
importance, if numbers are considered. He
taketh up. the first two rows of seats at Club
meetings, he readeth radio magazines during
meeting time, and swappeth hook-ups with -
his brothers. - He knoweth a little about radio
and thinketh that that little is much. His
age mattereth little; sometimes he weareth
short trousers, and in other cases he hath

' (Conitnued on page 145) i
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Radic Humor

HAROLD TEEN—A RUMPUS ON THE RADIOD

s SOUNDS TO
3
” ME. LIKE & Lom::ua
HARGLD =C'MERE! \:a'omuq FIGHTIN-
SEE 1F You (A
GET THiIS! ~ (TS
alL GREEK To
.ME = L
g ol

7\\}%

From the “N. ¥V

Daiy ¥ " [MERRILL SHUDDERS EVERY TIME HE THINKS OF IT|

e PG

The cartoonist
above has some
ideas of hisowa
on static. Rub-
king a piece of
amber on hair
produces static
electricity, so
one cat's claw
through an-
other cat's fur
should produce
the same effect,
shouldn’t it? A
little involved,
but the idea’s
there.

“Judge” gives
some new de-
signs of broad-
casting and
raceiving sta-
tions and below
there is a sug-
gestion for a
new type of
antenna mast

2 b= — e
if)yé’o“ssl?s?in == 1= GEE WHIZ - You caN'T
couple of stray = == TelL wadl This RADIO

giraffes. = TANG seHT Grrow NTo -

PR s

From “Judge” |

A BRCADCASTING STATION |

;00/5;.’/{ brckles m,g/! A

eet Jomethin” aw,

Chjoy!lm
st y%aﬁfy
over fhese
radizo -
Qances/

Gee. ? You tndt/e
Gae'Mong/ Youbodlle |,

: T i T R A RESCEIVING STATION
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The Punes-Gerth System of Wireless Telephony
By Dr. ALFRED GRBDENWITZ*

T T S e e

PG

Fig. 3 on the
left shows the
special are
transmitter in-
stalled zt the
Komgswuster-
hausen station
in 1920, for
telephone com-
munication -
with Moscow
and Copen-~
hagen.

On the right,
Fig. 1 shows
the first type
of magnetic
modulator
used with this
transmiiter.

et BT

S

T a recent meeting of the Berlin
Society of Electrical Engineers, Dr.
Pungs, chief-engineer of
Messrs. C. Lorenz, gave an interest-
ing account of recent cevelopments
in radio telephony. After a shart historical
.survey he dwelt at some lengtk on the de-
velopment of undamped oscillations by the
Danish engineer, Valdemar Poulsen, whose
work first brought wireless telephony with-
in the range of practical possibilities. In
fact, the first stations for wireless telephony
installed m actual service for the German
marine were designed on this system.

With these earliest types of wireless tele-
phone outfits, the microphone, which, the
same as 1in the case of wired telephouy,
serves to transmit the sound vibrations of
human speech to the radiated antenna energy,
was connected up immediately to the an-
tenna. Such arrangements, however, could
obviously be used only for low-power sta-
tions, 1. e., over short distances. How should,
in fact, 2 microphone be able to control
antenna currents which in the case of up-
to-date high-power stations, work out at
30, 50, 120 or more amperes, altering the
rhythm of these currents in accordance with
the sound vibrations of human speech?

Solutions of this problem, on which the
whole recent development of wireless tele-
phony is based, have been found in two
different ways. First, by what is called
a magnetic control and. second. by means of
cathode tubes. Dr. Pungs, as far back as
in 1913, took up the wireless telephone prob-

Fig 2. The Improved Type of Microphone Trans-
“former Actually in Use Comprises a Closed Core
With the Primary in Two Sections.

*Berlin corvespondent of Radio News.

. ingly these losses) are counter-

i direct current winding, the losses

~ . able amounts of high frequency

lem, at first alone, afterwards in conjunctiofl
with Dr. Gerth, trying to devise a magnetic
system.

The first magnet coil for acting or. wire-
less senders by means of human speech is rep-
resented in Fig. 1 and comprises in its in-
terior a magnetizable horizontal iron ring
surrounded by a special winding. through
which the high frequency current is thrown.
Around this ring there is provided a vertical
microphone current (direct current) wind-
ing, by which the iron core is saturated more
or less, in accordance with the variable cur-
rent mten51ty This coil, however, would
give rise in the mlcrophone current wind-
ing to extreme high frequency tensions so
that defects of insulation were liable to
occur. This is why the coil comprising two
separated magnetizable iron cores, repre-
sented in Fig. 2, was substituted for it.
These two cores are arranged horizentally,
the high frequency coil being placed on the
outer portion of each core. while the direct
current winding is placed on the inner por-
tion of each, encompassing both cores to-
gether. The high frequency windings on
both cores are so arranged as to have the
high frequency current magnetize the two
cores in opposite directions. This a-range-
ment was found to do away with the draw-
backs mentioned in connection with the first
coil, the high frequency fluxes in the direct
current winding compensating one another.

The working of both arrange-

. vals which,

the size of the station, vary by 10, 20
or- even more K. W. in time inter-
according to the sounds of
human’ speech, may -be fractions of 1/1000
second. Whenever even higher amounts of
energy are to be controlled, the microphone
current is reinforced by a special amplifier.
Attention should be drawn to the fact that
this arrangement will, with perfect faithful-
ness render even the most delicate shades
of speech, its timbre, etc.

This system, developed by Pungs and
Gerth, in conjunction with a.Lorenz-Poulsen
Arc Sender, was in 1920 first used with ex-
cellent results for radio telephony communi-
cation between Konigswusterhausen (near
Berlin) and Moscow. over a distance of
1,700 kilometers, further in connection with
mutual wireless telephone tests between the
Berlin and Copenhagen city telephone
systems (Fig. 3) and, finally, for the wire-
less transmission of opera performances in
the summer of 1921. The outfit has now
been in continual operation for nearly three
years in Konigswusterhausen, in connection
with the Poulsen sender installed there,
without any hitch ever occurring. Moreover.
it affords the very material advantage of
being suited for any undamped system. In
fact, the same radio telephone system has
been used with excellent results in connec-
tion with a Schmidt high frequency machine,
for wireless telephone tests. This high fre-
quency machine, which has recently been im-
proved by fitting a special speed regulation,
is represented in Fig. 4.

Dr. Pungs further dealt with the other
method of wireless telephone, viz.,, the
cathode method, which would seem to be es-
pecially suitable for small or medium out-
puts. The distinctive feature of this sys-

(Continued on page 74)

ments can be summed up as
follows: As long as there is no
direct current flowing, the high
frequency current in the iron
will give rise to considerable
losses, the iron cores behaving
as though a very high resistance
werc inserted into the high fre-
quency circuit. The magnetiza-
bility of the iron (and accord-

acted more or less by superim-
posing a direct current. If now
the direct current be altered by
a microphone in series with the

produced by the iron will be
altered. This is how consider-

energy can be controlled by
means of relatively small direct
current energies. The antenna
energy will, in accordance with

Fig. 4.

v
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' This Schmidt High-Frequency Machine With Automatic
Speed Regulator, Keeping the Frequency Constant, is Used For

Radio Telephony,
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ARelayRecorder forRemote ControlbyRadio

By F. W. DUNMOQRE*

7r60 1 @

/’/;w;f Socket B 4yd/a Transformer

p’ @® 0" /

HOV.A.C
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JV/Uﬂ.) 1aps It
oA R
- EVOC FiLAC AL
AUDIO - .
'UNI’NG /C/Ja' 1
.___J;y Fig. 1. Circuit Diagram of the Relay Recorder for Use with a D. C. Source
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TyrPE A—For Usik WiTH BATTERIES

1. Object of Development.—The object of
this investigation was to develop a rclay
which should operate by received radic signals.

2. Requirements. 'To be satisfactory as a
relay recorder the device

output. B is a phone socket,
so that if desired the operator may listen to
the received signal in the ordinary way.
is an audio transformer of the type used in
audio wmnplifiers, the type used at present
being a Signal Corps Type C-21. Eis a two-

This current, flowing through the plate cir-
cuit and condenser F causes an increase in the
plate current at the keying frequency, which
change, passing through the relay coil, will
pull the relay armature over, making contact
at 7, which contact may control any mechan-
oty - 23000t ism desired. With the “C”’

should have the following
characteristics: (1) it must
e of simple construction with
few adjustments; (2) it must
be easy to adjust and capable
of being put into operation
qulckly (3) it must be select-
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and such disturbances as pos- LA P in Fig. 3. Tor example, the
sible; (4) it must be capable ¥ X Sw k[m'l—@”z,,,dm,, “C” battery is shown in-
of operating at a speed of at 3 = - creased to —35 wvolts, the
least 12 times per second; (3) - AEREEEINR SRR critical value for maximum
B G J Yona Z°- Feceiving ivbes- P .
it must respond to weak s1g- 20 mfrs ; M v used as Recflerd sensitivity being —30 volts.
nals; (6) it must be of stronor Feper (ongenser 111 //[ The disturbances due to
. d;&gn,_dur_able m}d cap.able Tronstormer = T70 70 7 60 4L Spply stray cur1;c;>nF,s, etc., merely re-
of maintaining 1its adjust- . duce the ““C’”’ battery voltage
ments; (7) it must be port- Fig. 5. Hook-up of Relay Recorder for Use On the 110-Volt A. C. Supply to—30, which is not sufficient
able. to cause plate current to flow.

3. Circuit Used. In order to avoid the
use of a very sensitive relay designed to op-
erate on currents of a millilampere or less, with
delicate adjustments and light contacts and
spring tension, advantage was taken of the
redio-audio ampl1ﬁe1 (W’llldl has now become
a reliable radio instrument) to increase the
input voltage to the relay circuit, thus making
possible the use of a simple ordinary high-
resistance telegraph relay. The relay device
has therefore been developed to operate from
the output circuit of any suitable amplifier in
place of the ordinary telephone receivers.
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tion Noises, Which are Not Stronger Than the Signal
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D, the grid voltage is adjusted

megohm, grid leak. @ is a 0.0006-microfarad
variable condenser or 0.0003-microfarad fixed
condenser. D is a 60-volt variable “C” bat-
tery variable in steps of approximately three
volts. Jis a 160-volt dry “B’ battery self-
contained within theset. Kisatype UV-201
Radiotron. F and H are each a one-micro-
farad paper condenser. 7 is an ordinary tele-
eraph relay rewound with 12,000 turns of
number 38 S. S. C. enamel wire. A’ is the
output to be connected to the

However, the signal, being of greater intensity
than the stray currents, reduces the voltage
to —23, which causes a plate current of five
milliamperes. - It will be seen therefore that
all disturbing effects, if of less intensity than
the signal, do not affect the rclay.

5. Method of Increusing Sensitivity and
Selectivity. During the development of this
relay it was found that the rectified audio-

(Continued on page 98)

apparatus to be controlled.
L is a step-down transformer
operating the tube fila-
ments from the 110-volt
a-c. supply when such a sup-
ply is available.

4. Principle of Operation.
The principle of operation is
illustrated in Fig. 2. By means
of the wvariable ‘‘C” battery

to approximately 30 volts at
which value the plate current
is zero, as shown at 4. The
incoming  audio-frequency
voltage impressed on the grid
varies the grid potential, for
example, from —30 to —20
volts. The 10 volts dccrease

from —30 to —20 causcs an
increasc, for exzample, from
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Type A Relay Recorder for Use with Batteries
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Miss Mary T. Loomis, Principal of a Radio Engineering College, In Her Workshop.
Would Like to Be Let Loose In This Workshop With Its Array of Tocls and Apparatus.

DAINISTRATIVE ability, mechan-

ical ingenuity, and a knowledge of

radio telephony and radio teleg-

raphy are demonstrated to an

uncommon degree by the versatile
achievements of Miss Mary Texanna
Loomis, principal of a College of Radio
Engineering. She is credited with being
the only woman in the world who conducts
a school of learning devoted to the propa-
gation of the science of wireless telephony
and telegraphy. Her identity with this in-
stitution, however, has already been widely
heralded in the press and her success as a
teacher of radio engineering is made known
from the housetops by students having the
privilege of her tutelage. These accom-
plishments alone entitle Miss Loomis to
well-earned recognition, but her latest tri-
umph is likely to add luster to the laurels
already achieved. She has lately invaded
the realm of invention and designed a
radio telephone transmitter.
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‘Above are the Connections for Speech Modulation and
Below, the Connections for Buzzer Modulated C. W.

By S. R. WINTERS

A Good Many Amateurs

The Loomis progeny was built in her own
workshop, where this woman’s talents may
demonstrate in practice the use of = lathe,
hand-saw, monkey wrench, or crafting
instruments with quite the facility she
lectures on radio telephony and radio
telegraphy. The newly-built apparatus is
capable of functioning as a continuous-wave
transmitter, a buzzer modulated continuous-
wave transmitter, and as a radio telephone
transmitter. It has a wave-length range be-
tween 200 and 600 meters, with an zntenna
vested with an approximate fundamental
value of 200 meters. A 50-watt powsr tube
generates the continuous oscillations, while
a 3-watt unit of power acts as a modulator.
The outfit is mounted on a marble panel.
One hundred and ten volts of direct -urrent
is the source of electrical supply, the gen-
erator affording from 750 to 850 volts. The
motor-generator is mounted on a marble
shelf, and the field rheostat for the gener-
ator is agreeably situated at the center of
the bottom of the panel. The face of the
latter is a base for containing the row of
control switches, the rheostat handles, con-
tacts for the filaments of the bulbs, a volt-
meter for each filament, a current ammeter,
and the radiation ammeter. The back of
the panel is a resting place for the fuses—
two for each circuit—and various units es-
sential to the operation of this transmitting
equipment. Accommodation on thz back
of the panel for containing these units con-
sists of three shelves. The resistance for
the bulbs are placec¢ on the lower shelf, and
the bulbs, grid leak resistance, the con-
densers, and a radio-frequency choke coil,
have reservations on the second shelf. On
the left-hand side of the lower shelf is the
filter circuit panel, and on the right-hand
side of the lower shelf is the modulating
panel.

The Loomis radio telephonc tramsmitter
consists of an antenna circuit with a pro-
vision for generating continuous hizh fre-
quency oscillations. Likewise, means are
available for superimposing the voize cur-
rent on these continuous oscillations in such
a fashion as to vary their amplitude. These
modulated movements to and fro are gar-
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A Single Pole D. T. Switch Is Provided to Change
from Voice to Buzzer Modulation.

nered out of space by any distant receiv-
ing radio telcphone set within the range
of 200 and 600 meters. When rectified by
use of a detector, the diaphragm of the
rceeiving outfit is operated in unison with
the spoken word or speech waves impressed
on the diaphragm of the radio telephone
transmitter. The plate circuit when coupled
to the grid circuit through the inductance
creates a high-frequency current in the
antenna circuit.

The connections of the filaments are
made by the following specific instructions of
this woman inventor, who personally
drafted the plan of sct-up for the so-watt
radio telephone transmitter. A voltmeter
is linked across cach filament. The 50-
watt power tube operates at greatest effi-
ciency at a 10-volt drop and the 5-watt
power unil functions to best advantage
at a 55-volt drop. The resistance for each
tube has the proverbially unlucky number
of thirteen taps. The 50-watt unit of elec-
trical strength draws 5 amperes, and the
5-watt tube 1.2 amperes.. The resistance
across the 5-watt unit bi-passes the extra
current. The direct-current ammeter in
the center of the board registers the vol-
ume of direct current employed by this
radio telephone transmitter. Suggesting its
versatility, this ammeter can also be used in

The Complete Radio Telephone Transmitter De-
signed and Coanstructed by Miss Loomis.

i : o
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the capacity of measuring the curreat of
each bulb on the motor or the gencrator
field by throwing in the main switch. This
is possible when only the piece of apparatus
subject to the needs of the moment is in
operation.

Instructions for the actual operation of
this new radio tclephone device are quite
as specific as those governing the connec-
tion of the filaments. Once the transmitter
is in tune, be sure that all the electric
switches are open and in -eceptive mood.
“The proper fuses are inserted in clips on the
back of the transmitting outfit; bulbs are
“installed in sockets and the resistance lamps
are conncecled; the grid battery and modu-
lator battcry are. connccted, and the buzzer
modulating key from intimate association
with thc transmitter. Having established
beyond a doubt that the lever or the contin-
ucus-waves key is closed, its proper connec-
tien is then effected. The bulb rheostats are
shoved completely over to the left position.

(Continued on page 82)

L

On the Left is
the hook-up of
the oscillating
circuit and on
the Right all
the connections
of the complete
transmitter are
shown.
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Now the Farm Radio Club
By J. FARRELL

O reach by radio the largest possible
l number of the 32,000,000 people in
% rural sections of the country with
daily agricultural and general news, it is
now proposed to organize farm boys and
girls into radio clubs. This is the first
organized attempt at a nation-wide radio
news service. The United States Depart-
ment of Agriculture is back of the move-
ment.
For more than a year the Department
has been broadcasting agricultural news

from stations of the Post Office Department
in various scctions of the country. A
nunber of amateur operators receive the
reports and pass them on to farmers in
their locality. * But there has been no organ-
ized method of reception and the number of
farmers served is small as compared with the
total number of [armers in the United States.

A number of farm radio clubs are already
in existence, and it is hoped eventually
to have at least one club in every county
in the United States where radio re-
ports can he re-

—
e
e
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The Market Reports are Received by this Amateur’s Station and
Re-transmitted by Him for the Benefit of the Farmers in the
Neighborhood Who Only Possess Small Crystal Receivers.

particularly interested in the movement, and in
several irstances have cmployed radio ex-
perts to instruct the farm boys and girls
m radio and to assist in the selection and
mstallation of equipment. Instructions have
also gone out to county agents with regard
to methods of organizing and conducting
radio club work.

The first club of the kind to be organized
is the Ocean County Wireless Club at Toms
River, New Jersey. The club has 56

(Continued on page 90)

ceived. Farm radio
clubs will be plenti-
ful and not only will
they render a regu-
lar daily news ser-
vice. but through
them the practica-
bility of radio on
thé farm will be
demonstrated. A
radio receiving set
in every farm home
will be the inevit-
able result.
Cobperation in
the organization of
sucl: clubs is being
had with State
agricultural col-
leges and other lo-
cal agencies. Agri-
cultural colleges
which have broad-
casting stations are

www.americanradiohistorv.com

The Receiving Station at a Country Newspaper Office.
Reports are Received Dxrectl)i) by Radio and Published in the
aper. :
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The Radio Market News Service
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i LOCATION OF PRESENT RADIO BROADCASTING STATIONS
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Map of Radio Stations in the United States Which Are Broadcasting Crop and Market Reports. The Approxiinate Area Covered by Each Radio Telephone Station
Is Indicated by Horizontal Lines and That Covered by Each Radio Telegrarh Station Is Indicated by Vertical Lines.

HE radio market news service of the
Federal Bureau of Markets and Crop
Estimates is an effort onr the part of
the Bureau to make its market news
more immediately available and morc
effective than it can be made in any other
way. Ever since the inauguration of the
first market news service on fruits and vege-
tables in May, 1915, the specialists of the
Bureau have given continuous study to the
problem of supplying market news on agri-
cultural commodities to those who may have
use for such information as quickly as possi-
ble after it can bc obtained. The market
news services of the Bureau cover live stock
and meats; dairy and poultry products; fruits
and vegetables; hay, fced and seeds, and some
other conunodities associated with these four
general groups. ~The information is supplied
to and 1s utilized by producers, shippers,
dealers, brokers and commission men, manu-
facturers, warchousemen, demonstration and
extension workers, banks, transportation
agencies, chambers of commerce, buying and
selling organizations, and other commercial,
extension and cducational agencies.

It is the function of the Bureau to gather or
assemble market information from rcliable
sources and distribute it in such a way as to
make it availablc to thc greatest possible
number who wish to use it. In performing
this function it utilizes and cooperates with
all agencies possible. It affiliates with State
agencies which may or may not have similar
functions with respect to the State as the
Federal Bureau of Markets and Crop Esti-
mates has to the Federal Government. It

utilizes the railroads for information relative .

to shipments and movements. In one way or
another, it assembles informaticn from every
available source where such information can
be obtained.

BROADCASTING BY RADIO
In utilizing radio communication as a

means of disseminating crop and market in- -

formation, the Bureau of Markets and Crop
Estimates is taking advantage of one of the
agencies which has certain possibilities pos-
sessed by none that has been used in thc
past. This new mecthod makes it possible
for all who wish this information to help them-
selves to it, if they will but equip themselves
to reccive it in the form in which it is sent.
The advantages-of broadcasting information
by radio are: (1) that the information can be
intercepted or copied by means of suitable
cquipment at any point within certain ap-
proximate limits whether or pot such point
is connected by railroad, telcgraph or any
other of the ordinary means of communica-
tion; and (2) that the transmission of the
news is instantaneous.

These two factors in radio communication
make it possible for any onc, whether he is
located in a congested city or in the country
a hundred miles from the railroad or tele-
graph wire to recceive the information with
equal dispatch. Radio transmission can ‘bc
effected either by the international telegraph
code, using dots and dashes, or by radio
telephone. The radio telephone has the
greater possible range of usefulness end will
probably become almost as widely ised as
the ordinary telephone or the phonograph.

RADIO RECEPTION OF CROP AND MARKET
5 REPORTS

Crop and market rcports sent out broad-
cast by radio can be rcceived by any agency
having suitable equipment. With the de-
velopment of broadcasting by radiophone
there has developed a demand for receiving
equipment from many sources. Not much
greater technical knowledge is required to

. receive the reports by radiophone -han to

use an ordinary telephone.

The broadcasted reports. are being utilized
by various marketing, agencies.and agricul-
tural organizations in giving to farmers na-
tional crop and market reports wkich are
often combined with local market informa-

’
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tion. These agencics and associations act as
centers for information for the county orlo-
cality and include farm bureaus, banks, ship-
ping associations, commercial exchanges,
chambers of commerce and newspapers. In
addition to these agencics the reports are be-
ing -reccived direct by farmers, country ele-
vators, dealers, shippers and many others
who use the information in the conduct of
their business. In some instances it may be
to the advantage of the community or to in-
dividuals or an organization to enlist the aid
of a local radio amateur to get the news and
the weather, crop and market reports.

STAGES OF DEVELOPMENT OF THE RADIO
MARKET NEWS SERVICE

Since the radio market ncws service was
begun experimentally by the Fcderal Bureau
of Markets, on December 15, 1920, it has
developed very rapidly so that, at the present
time, the national market news is not only
being distributed by the Bureau but other
agencies are extending the distribution of the
national crop and market reports as well as
local market reports. The service was begun
in Deccmber, 1920, at Washington. One re-
port was sent out at 5:00 p. m. cach day from
the station of the Bureau of Standards
through the cooperation of the U. S. Depart-
ment of Commerce. This was continued for
four months to determine the practicability
of the method. When it became apparent
that this method would not only be practical,
but also more economical and cfficient for
certain kinds of distribution than any other
agency, the Burecau of Markets accepted the
offer of the Post Office Department to utilize
the radio stations of the Air Mail Radio
Service in the dissemination of crop and mar-
ket réports.

At the present time the Air Mail Radio
Service is broadcasting the crop and market
reports from six of its stations. Of these six
stations two of them, Washington, D. C,,

{(Continued on page 108)
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Map Shows the Various Radio Districts of the United States. Districts Are Enclosed in Heavy Lines and Numbered in Accordance With Numbers Designated for the

Districts by the Department of Commerce.

The Cities Are Shown at Which the Chief Radio Inspectors of the Districts Are Located.

The Benefits of the Radio Telephone in Rural Communities

& BVIOUSLY, if Dbroadcasting is to be
developed and the interests of agri-
culture served, some of the bands in

the wave spectrum that have formerly
been occupied by marine, aerial, and
other kinds of communication must
eventually be (ransferred to Dbroad-
casting,” asserts W. A. Wheeler, in
charge of the radio news service of the
United States Department of Agricul-
iure in an interview for Rapio NEws.
He has taken up the cudgels in behall
of an enlarged recognition of the inter-
ests of the countryside through a more
liberal assignment of operating wave-
lengths and consequently a wider ap-
plication of radio telephony.

“These assignments,” referring to
the allocation of wave-lengths as rec-
ommended by the conclusions of the
radio telephone conference recently
held in Washington, ‘‘do not appear to
be nearly adequate for the proper de-
velopment ancd expansion of public
radio broadeasting in the interior of
the country in the near future,” de-
clares Mr. Wheeler. He represented
the Department of Agriculture at the
conference called by Secretary of Com-
merce Herbert C. IToover, at the re-
quest of President Harding, to consider
the regulations and uses of radio tele-
phony. His discordant note, with
respect to the deliberations of this
conference, which are in the form of
tentative recommendations, is likely
to be echoed throughout the rural com-
munities of the United States where
the benefits of radio telephony are
beginning to rob farm life of its isolation
and monotony. Mr. Wheeler told the
writer that long after the city-dweller
has discarded his wireless equipment,
when the novelty of operation has
faded, the farmers of America will be

operating radio telephones with zest and in
increasing numbers.
Secretary of Agriculture Henry C. Wallace,

LA S L N

Miss Ruth Wallace, Youngest Daughter of Secratary of Agriculture
and Mrs. Henry C. Wallace, at the Receiving Set in Their Home.
Secretary Wallace Is Coafident of the Utility of Radio for the Farmer.

/
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apparently, is of the same opinion as to the
vast benefits accruing to rural communities
from the application of radio telephony. In

the first message ever delivered by a
Secretary of Agriculture, through the
agency of the radio telephone, to a
group ol farmers located a thousand
miles away, Secretary Wallace stated:
““That this can be done successfully
gives promise of what we may expect
i the future. It will not be long until
individual farmers everywhere can in-
stall receiving sets at small expense
and get {requent daily reports from the
principal grain and live stock markets,
weather forecasts, and important
news.”” This message was spoken by
Secretary of Agriculture Wallace at his
home in Washington, D. C., to 4,000
farmers gathered in a convention at
Lansing, Michigan. The deliverance
was transmitted by the Naval Air Ser-
vice and many other groups of farmers
and individuals in the Middle West
heard the speech by radio telephone.
The Secretary of Agriculture has re-
cently had installed in his home a radio
telephone.

““There is no single use of radio, ex-
cept for marine and aerial purposes,
that should take precedence over its
utilization for the benefit of agricul-
ture,” continues W. A. Wheeler.
“There are more than 32,000,000
people on farms, comprising nearly
one-third the total population of the
U