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To Give Maximum
Efficiency

VACUUM tubes are used for two distinct individual purposes in a recelv-

ing set—as DETECTORS and as AMPLIFIERS. The qualifications of
a tube Zor these two uses are so different that fcr maximum efficiency tutes
of entirely different design must be used.

This point was one of the chief ccnsiderations of the research engineers
who designed Cunningham tubes in the great laboratories of the General Elec-

tric CDT"i’Hn_y. After vears of
S

r
£lter y o VUL I

esearch and experimental work, the Cunning-

ham C-300, a SUPER-SENSITIVE DETECTOR, and the Cunningham C-301
a DISTORTIONLESS AMPLIFIER, were developed. These tvro
tubes, now nationally recognized as standards for all types of
receiving sets, are responsible for the highly perfected results ob-
tainable in radio phone recention.

Amplifies As It Detects

TYPE C-300 | TYPE cC-301 |
GAS CONTENT | HIGH VACUUM
DETECTOR | AMPLIFIER

| $500 L] $650 :

e — L e — —— ——

PATENT NOTICE

Cunningham tubes are coverel by patents dated 11-7-05,
1-15-07, 2-18-08 and others issued and pending. Licensed
only for amateur or experimental uses in ~adio com-
munication. Any other use will be an
infringement

; ’ The trade nark GE
[4 2 is“the guarantee of
: these quality tubes.
Bazh tube is built to
most rigid specifica-
tioss.

Trading as
AUDIOTRON MFG. COMPANY
248 Figst Street 3 154 West Lake Street

San Francisco, Calif. Chicago. Tlhineis

WWW.americanradiohistorv.com
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RADIO PRODUC

HAT’S what the Radisco Phonoscope

means to your radio receiving set. Four
people can listen in on a crystal or audion set
where only one could before with ordinary
head phones. Since head phones cost from
$5 to $15 each the expense for phones to let
the whole family listen in would be from $20
to $60 or more. The Radisco Phonoscope
allows four people to listen in as easily and
clearly at a cost of only $5.

Briefly, this is the way it works. A recep-
tor is provided into which one receiver of
Your present head set can be automatically
inserted. The signalsreceived by your head
set will then be transmitted through pure
para rubber tubing to the four listening

¢

T
Radisco Phonoscope, Price $5

Radisco Heliphdne, Pric $5

(Pocket receiver)

or $5

ends of the Phonoscope itself. These are
very comfortable and easily adjustable to
the tension you desire. Four people for $5
can hear each concert comfortably.

The Phonoscope is but one of the hundred
products sold by the Radio Distributing
Company and its agents throughout the
country. If your dealer cannot supply you,
send monay direct with name of dealer.
Money gladly refunded within 15 days if you
are not perfectly delighted with the results
you secure. 10c to cover mailing charges will
bring you a copy of the new Radisco Radio
Catalog. THE RADIO DISTRIBUTING
COMPANY, Newark, N. J., U. S. A,

RADISCO

www.americanradiohistorv.com
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F course we are not seriously advocat-

ing that golf enthusiasts proceed to
equip themselves with a radio set while
playing, still they will find a radio set just
as refreshing as the nineteenth hole, especi-
ally after supper on the veranda. If it’s
too cool to sit outside there is no better fun
than listening in on the news and doings
of the world over one of the many
types of Radisco receiving sets.

These sets may be had in a range
of prices suitable to the most lean
and emaciated or plump and pros-
perous pocket-books. There is a set
suitable for Tommy just turning
seven and another for his dad who

Radisco Two Slide Tuner
Price $4.00

RADIO PRODUCTS

www.americanradiohistorv.com

Radisco Lily Horn and Coupler

Scientifically designed fibre horn; no

distortion, only 95c. Coupler connects

all makes of phones to Victor, Colum-

bia and other phonographs—also to
Lily Horn. Price 68c.

R R

VMY WIFE CANT SAYY
'Y IRRELIGIQUS | -
L NOW !

Some

owns the only bank in town.
Radisco receiving sets are of the simple
crystal detector type and others range up
to the long range high power set with
two stages of amplification and loud
speaker attachment so a whole roomful
can hear.

In addition to complete sets the
Radisco line comprises all kinds of
radio parts and accessories. There is
great fun in building your own set.
Write us for full information and
interesting radio catalog. THE
RADIO DISTRIBUTING COMPANY,
Newark, New Jersey, U. S. A,

Price $2.50

813

Radisco Duplex Phonograph Adaptor


www.americanradiohistory.com

P

e

814

Radio News for November, 1922

|

[

i

Maximum Inductance and Minimum Distributed Capacity ,
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g & gf | ERETRNE g 40
& - E” 278" "] Min. Max. 200 500 1000 2000
RG 20M 1.50 RG 20U 70 .030 39 143 63 334 1.1
RG 25M 1.50 RG 25U .70 041 47 15.2 75 389 1.5
RG 35M 1.50 RG 35U ~70 083 87 254 128 550 3.5
RG 50M 1.60 RG 50U 80  .169 114 21.6 185 1785 8.8 4.4
RG 75M 1.65 RG 75U «85 377 163 19.8 266 1170 28.3 12.1 6.2
RG 100M 1.70 RG 100U «90 .666 217 19.9 358 1550 80.3 26.3 12.6
1000 2000 5009 10000
RG 150M 1.75 RG 150U 95 1.503 281 14.8 512 2320 69.8 23.8 7.1
RG 200M 1.80 RG 200U 1.00 2.68 374 14,7 690 3110 50.6 12.5
RG 250M 1.90 RG 250U 1.10 4.20 424 -12.1 860 3880 87.5 19.9
RG 300M 2.00 RG 300U 1.20 6.11 494 11.2 1030 4630 141 29.3 13.8
RG 400M 2.10 RG 400U 1.30 11.04 618 9.7 1380 6300 54.6 22.3
RG 500M 2.30 RG 500U 1.50 17.50 747 9.0 1730 7900 . 93.1 34.9
2000 5000 10000 20000
RG 600M 2.40 RG 600U 1.60 29.2 1024 10.1 2260 10250 111 43.8
RG 750M 2.65 RG 750U 1.85 39.0 1249 11.3 2660 11850 64
RG1000M 3.40 RGI1000U 2.50 71.6 1620 10.3 3570 16000 123
RG1250M 3.80 RGI1250U 2.90 108.0 1930 9.7 4380 19700
RG1500M 4.40 RG1500U 3.50 159.8 2300 9.3 5300 23800

This table compiled by Robert F. Field of Cruft High Tension Electrical
Laboratory, Harvard University, Cambridge, Mass.

iblin-Remiler
uctance Coils

Ideal For Reception
On All Wave Lengths

It is well known among radio engineers that the most
efficient receiving sets are those designed so that all of
the turns of wire in -their inductance coils are in constant
use, regardless of the wave length being received. This
factor limits the wave length range of the most efficient
-sets for Radiophone reception.

Max1mum efﬁcxency is obtained
for any given range of wave lengths
in either single circuit or coupled
circuit receivers by using Giblin-
Remler Coils, shunted by variable
condensers. - Any desired -range of
wave lengths is at the operator’s
disposal by merely changing the
size of ‘the coils used m the coil
mounting,

This operation does not require
the connecting of any wires and is
as simple and quick as inserting a
telephone plug in a jack.. If vari-
able condensers of .001 micro-farads
capacity are used, four sets of
Giblin-Remler Coils (of sizes de-
termined from the table) will cover
the entire range of wave lengths
between 128 and 23,800 meters.

Send 10c for new 40 page Remler Catalogue
Just off the press containing circuit dia-
grams for Remler Apparatus and other
useful information including a table of
inductance, capacity and wave length.

REMLER RADIO MANUFACTURING COMPANY

248 First Street, San Francisco, Cal.

154 W. Lake Street, Chicago, Ill.

‘'WwWw americanradiohistory com
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“ Remler No. 43 Bakelite
i - Coupling Plug

Price 90¢
Remler Na. 42 Bakelite
Pznel Plug
Price 60c

Remler No. 46 Bakelite
Coupling Plug
Price $1.00

RS o3

Remler No. 44 Extension Handle
This handle is used on the No. 400 Coil Mounting and fits No. 43 and 46
coupling plugs. The brass rod is nickel plated and fitted with moulded in-
sulating handle. Two hexagon nuts provided for locking on plug. Length
Price 30c

Specify Remler—
It Radiates Quality

The Remler All BAKELITE 3 coil
mounting is undoubtedly the most efficient
coil mounting on the market. The special
shape of the Plugs allows a coupling range
from zero to 90 degrees. The use of the
long, insulated handles for adjusting coup-
ling keeps the operator’s hands away from
the coils and minimizes body capacity ef-

Remler No, 40¢ 3 Coil Mounting
The Xemler No. 400 3 Coil Mounting is
specially designed Zor the Giblin-Remler
Inductance Coils, but is equipped with
standard coil plugs and permits the use of
any standard inductance coil. Bakelite
Panel and Base. Price $7.50.

fects.

For those who desire to build their own
sets Remler high quality BAKELITE panel
and coupling plugs and Extension Handles
are sold unmounted as listed above.

Send 10c fo- new 40-page Remler Catalogue just off press, containing circuit diagrams for

Remler Appara-us and other useful information, including a table of inductance, capacity and

wave length.

REMLER RADIO MFG. C(

248 First Street, San Francisco, Cal.

IMPANY

154 W. Lake Street, Chicago, Ill.

WwWWWwW.americanradiohistorv.com
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This Fada receiver meets the de-
mand for dependable radio sets
within the price range of everyone.
Fada prices make it possible for
“a radio receiver in every home”

$35.00

A Féscin«ating Recreation—
Build Your Own Radio Set

HAT inherent instinet, within us all, to experi-
ment, ereate and construct, influences many to
build their own radio sets.

Fada equipment is so designed to give you the

Interior of Fada Receiver, greatest possible reward for your creative efforts.
All instruments and parts are definitely simple in
construction ‘and unusually easy to assemble into
neat, dependable radio sets. Anyone, with the aid
of the Fada handbook, can assemble Fada parts
with greatest ease and assurance,

Fada detectors, mounted in cabinets with both one

. and two stage amplifiers, hook up with anv set, and
H o Ok on increase your receiving range. The addition of Fada
: amplifiers in no way necessitates any change in your

O F&dﬁ original construction,
Amphfler“ Fada rheostats, variable condensers, switches, vario-
_ couplers, dials, etc., can be used with other equip-
' Increb.\se ment to ,make,even’ a better radio set. Fada parts,
YOZZ 7° if used exclusively in your assembly work, will give
o you a finished instrument of good appearance and

reCGl’VIl’lg highly satisfactory.

o o3 After you once use Fada equipment, you will take
t‘é\ng great pride in having Fada imprinted on every radio

part you use,

Frank A. D. Andrea
1581-B JEROME AVE. NEW YORK CITY

Now $2.00 Now $ .75

wWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

Radio News for November, 1922 . 817

Py

The Fada receiver, detector
and two-stage amplifier rep-
resents the highest type of
cabinet construction. A fit-
ting instrument for the finest
home and instantly respon-
sive to various receiving ranges

e & 9 T 0 .o *80-%

An Ideal
Home FEntertainer

HE Fada receiver, a result of the same per-

fection in design and construction that distin-

guishes all Fada products, is gaining popularity
as an ideal home entertainer.

When it’s radio time in your home, you can sit
back in your favorite chair, among the family circle
and command at your fingers’ touch, the talent of
such noted artists as May Peterson, Percy Grainger,
Mme. Margaret Namara, or Lydia Lipkowska—-
Russian coloratura soprano of the Imperial Opera
of Petrograd.

Interior of Fada Receiver, Detector and
Two-stage Amplifier

Ycu marvel that their voices can come into your
home with such depth of emotion and true person-
ality. Music is an inspiration to everyone, it goes

to the very soul of things and brings joy and hap- ¢ ) .
piness to all. Let me send vou this
With a Fada radio receiver, music can be made part \ =

of your daily recreation. And after the musical IE)-dO& I-iandbook'

program there is broadcasted a digest of important
world events. You can, with a Fada receiver,
literally keep a jump ahead of the headlines in
tomorrow’s newspapers.

The new Fada handbook will be sent to you
wpon receipt of 5¢ to cover postage. It's a
How-To-Do-It book and you should have it.

Frank A. D. Andrea

1581-B JEROME AVE. NEW YORK CITY

wwWw americanradiohistorvy com


www.americanradiohistory.com

818

Radio News for Nowember, 1922

ORKRIIE RADIO

Here is the WorkRite Concert Headphone

WorkRite E-Z-Tune Dial

There are phones and phones on the market—good, bad and indifferent.
How reliable is the company back of them? The WorkRite Concert
Phones are designed by one of the oldest telephone engineers in the
country. They have been tested and improved until now they are up to
“WorkRite” standards of excellence.

Our new sanitary head band is made from strong celluloid which is
light and easily cleaned. No rough edges to catch the hair. Aluminum
phone cases. All parts light but sturdy. All manufacturers make big
claims for their phones. All we ask is: TRY WORKRITE PHONES
SIDE BY SIDE WITH ANY ON THE MARKET, even those selling at
twice our price. You will find WorkRite Concert Phones extremely
sensitive and free from distortion. Just try them and see. $050
WorkRite Concert Phones (2500 Ohms) PriCe. s e wi= sisg « 4 8=

When you are tuning in an out-of-town concert and you want to turn the dial
of your variometer or variocoupler the smallest fraction of an inch, where do
vou grasp the dial? On the rim. That is where the new WorkRite E-Z-Tune
Dial has a grip that fits the hand. You can make a turn of a hair’s breadth
with the WorkRite E-Z-TUNE DIAL.

Made of the finest material, highly polished, and with figures that stand out
from the surface, the WorkRite E-Z-Tune Dial at the price listed is extremely

cheap. 315" Diameter. Specify whether 3/16” or 14” shaft.

Price

75c¢

BEFORE BUILDING A SET WRITE FOR OUR FREE CATALOG

WorkRite Super Vernier Rheostat
The Rheostat with 50,000 Adjustments

g Here is a REAL Rheostat—
something  entirely new and
very much needed. Indispen-
sable on the detector tube
when working long distance
concerts or code. Indistinet
and mushy music can be
brought out clear and loud by

,’;‘,’,’,,"12-’9’,1 tyning with this Rheostat.
For Pushing the knob way in turns
off bulb. Quick adjustment

anywhere between 6% ohms and zero, or by turning the
knob you can get 50,000 different adjustments. All metal
fittings made from brass and nickeled. Our special resist-
ance wire is non-corrosive, and does not, change in resistance
through change in temperature. Positively Never Gets Hot.
Screws for mounting on panel furnished.

The WorkRite Super Vernier Rheostat is really remarkable
in its performance and will double the audibility $1450
of distant concerts. Price................... . 1_

WorkRite Switch Set

Just what you want! Remove parts
and use the block for a template in
drilling panel. The Switch
Arm and Points made to
work together. Be sure to
use a WorkRite Switch Set
with your WorkRite Vario-
coupler.

Price, complete. . 80c

Type “A’’ WorkRite Hydrometer

Every auto owner has his storage battery looked
after once or ‘twice a month at least to see that
it is in good condition and has not run down. It
is just as important to take good care of your “A”
Battery. Test it at least twice a month. Never
let it get below 1150. The WorkRite Hydrometer
is just the instrument that you need to test your
baitery. Get one right away.

Price

THE WORKRITE MFG. CO.
5530 EUCLID AVENUE
(Branch Office, 2204 South Michigan Avenue, Chicago)

CLEVELAND, OHIO, U. S. A.

wwWwW americanradiohistorv com
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PARTS WORKRIT

WorkRite Concertolas SR. and JR. nicwiie”

Here are two Loud Speakers perfected until they are worthy of the name
“WorkRite.” Hundreds of thousands of radio fans who have used WorkRite
Radio Products know that “WorkRite” means perfection.

Except for the phone units, THERE IS NOT THE SLIGHTEST METAL in
either the WorkRite Concertolas Junior or Senior. The sound chambers of the
Concertolas are made from cur specially developed material, which reproduces
voice or music in a clear, loud tone without the slightest distortion. Just right
for the home. Why listen to music through a “tin-panny” metal horn that loses
all the beautiful tones of the artists, when you can get a
WorkRite Concertola that will give you perfect reproduction
of concerts?

IMPORTANT! The best sound amplifier will not get results
with the ordinary head phone. Our engineering depart-
ment has developed the WorkRite phone unit for just one WorkRite
purpose—to be built in our Concertolas, making a com- Concertola SR.
bination that is unequaled. This special 5000 ohm phone N e =l Y
unit is not sold separate from the Concertolas.

The WorkRite Concertola Senior is built from numerous plies of the finest mahog-
any, oil rubbed and finished exactly like your piano. It is 10” square by 15” high.
Place it on your library table and run wires to your set in any other part of the house.

S Test the WorkRite Concertolas side by side with ANY other loud speaker on the
WorkRite market—then you will see the superiority of “WorkRite.”
CaricErsoli/R, Each instrument furnished complete with Cord and Phone Unit.

A graceful, beautifully con-
structed instrument harmoniz-

ing with your house furnishings WorkRite Concertola JR. $ 1 29_2 WorkRite Concertola SR. $240=0

BUILD YOUR RADIO RECEIVING SET WITH WORKRITE PARTS

WorkRite Super Variometer The WOTkRite Variometer WorkRite 180° Super Variocoupler

The WorkRite Variometer is made from the
finest mahogany and positively guaranteed not
to warp or shrink. Finished like a piano.
Both connections made by DOUBLE springs.
Has 3/16" shaft. Easy to mount on panel.
Substantially built throughout. Just the right
number of wire turns and air space to make
it very sensitive and to tune extremely sharp.
Two WorkRite Variometers and one WorkRite
Variocoupler are unequaled for a tuning set.
There are no better. $E25
WorkRite Super Variometer......... =

With WorkRite Dial................... $6.00

TheWorkRite Variocoupler

The WorkRite Variocoupler represents per- -7
fection in getting dimensions and number of —;;‘..’/
turns JUST RIGHT. Tunes twice as sharp as W oxliiite) Supe $500

———— the ordinary 90 degree coupler,

== oy : . Variocoupler. ..
i . Both primary and secondary are made from
JOBBERS AND DEALERS: || Foymica. Contacts formed by DOUBLE With WorkRite Dial
Wire or write for discounts. || springs, eliminating noise. Shaft 3/16”. Easy
- to mount on panel.

THE WORKRITE MFG. CO.

5530 EUCLID AVENUE CLEVELAND, OHIO, U. S. A.
(Branch Office, 2204 South Michigan Avenue, Chicago)

wWwWWw.americanradiohistorv.com
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Model 200

ANY radio fans do not realize that one of the chief

causes of weak reception of signals or music is their
LACK of CONTROL of their detector tubes.

You can re-design and re-build your set as much as you
please, but until you get BETTER CONTROL of your
filament current you will never get the full joy of hearing
code or concerts coming loud and clear. :

When you are reaching for that small, faint voice way off
somewhere, and the slightest touch of your rheostat is too
much—it is then you feel the need of a rheostat with a
micrometer adjustment.

Radio News for November, 1922

WHY Every

Detector Tube

Should Have a
Rheostat with a

VERNIER

The Klosner is the rheostat with a micrometer adjust-
ment. It is the original VERNIER rheostat. Due to
its patented design, both coarse and fine adjustments are
operated by ane knob. This design has called forth great
praise from eminent radio engineers. Largest selling
rheostat on the market.

Wire-wound like all other true electrical instruments.
Equipped with DIAL to tell you where you are at. Made
of moulded condensite, white letters on black, phosphor
bronze contacts. Absolutely high-class in every respect

The Klosner shown above is Model 200.

Retail price, $1.80.

Dealers

No other instrumentson
the market can compare
with the Klosner in neat-
niess of design or quality
of material and work-
manship. Show your
customer a Klosner and
any other kind—he
selects the Klosner re-
gardless of any difference
in price. Order through
your jobber.

Original Klosner
Model 100

This is the original model, thousands
of which are in use. Has a pointer in-
steadofadial. Milesaheadofallothers
(except Model 200). Greatly improved
but still selling at retail for $1.50.

KLOSNER

WWW.americanradiohistorv.com
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How to Lengthen
the Life of Your
Tubes /3

—and eliminate plugs, jacks and
rotary cam switches

THE AMPLITROL

The Amplitrol is the latest, most convenient method of controlling
your amplifying tubes. Not only does it do away with all plugs
and jacks and rotary-cam switches, but it also prevents burning
out your tubes. With the Amplitrol, it is impossible suddenly to
throw a heavy current on the delicate filament. You turn current
into your tubes GRADUALLY. This makes them give at least a
third longer service.

There should be an Amplitrol for each amplifying tube. Merely
turning the single knob not only brings the filament current to the
exact strength for maximum clearness but it also switches on the
plate circuit in the proper manner. You turn on any stage of
amplification at will—just one knob to turn. No plugs, no switches,
no bother. Your phones or loud speaker remain permanently
attached to the binding-posts.

The Amplitrol is more convenient, gives better control and means
at least 14 longer tube life. The one method of amplifying tube
control without a drawback.

All dealers have Amplitrols or can get them for you. Retail price
$4.00 which is less than the cost of the plugs and jacks and
switches they eliminate.

KLOSNER IMPROVED APPARATUS CGO.

Originators and Sole Manufacturers

2024 BOSTON ROAD, NEW YORK CITY

KLOSNER

www.americanradiohistorv.com

READ WHAT THESE
USERS SAY

“Received your new rheostat a
couple of days ago and put it
into use. After two days’ re-
ceiving T am convinced that you
have the best rheostat on the
market. It makes tube adjust-
ment easier and very much
better.”

%0 %

Just received the two vernier
rheostats, and I think they are
a valuable asset to any control
panel. Please send me two
more, C. O. D.

0% % 0D

Have received the rheostat and
find it a fine piece of apparatus.
Please send by parcel post, in-
sured, seven additionalrheostats.

ok %

From a Jobber:

When we showed your rheostats
to the trade here, they simply
loaded us up with orders, ab-
sorbing the first shipments as
rapidly as they arrived.

% 5% %

From a Dealer:

Send us at least 300 or 400
rheostats as we haven’t got one
in stock.

821
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After you have fussed with
catwhiskers, springs, balls and adjust-
ing handles, and after you have almost
become a nervous wreck, hunting for
“the elusive sensitive spot’’--you will
welcome with open arms our 1009,

$2

GOOD NEWS FOR EVERY CRYSTAL SET USER!

Something New—A Revolutionary New Development!

The National Airphone Gold Grain Detector!

By its use you accomplish more than with any of the common
detectors. .

It is a radical departure from all other practise!

. The difference and improvement are surprising.

No catwhisker, no springs, no balls, no adjusting handle, no fussing,
no nerve-wracking experiences in trying to find the ever elusive sensi-
tive spot—nothing but satisfaction!

When you try this wonderful detector you will understand one of the
reasons why the National Airphone has been awarded the Certificate of
Merit by the Testing Laboratories of the Radio News, New York
Tribune and New York Evening Mail.

Users of crystal sets have become so disgusted with the constant
fussing and tinkering and nursing of the old-style detectors they have
urged us to sell our detector separately.

So to meet the demand we offer the National Airphone Gold Grain
Detector, suitable for use with any crystal set.

Now you can throw away your old detector and attach ours,
and bid good-bye to detector troubles!

The National Airphone Gold Grain Detector Beats All Others!

Ours is the most sensitive and the most practical detector in
existence.

We cannot make this too emphatic.
Make us prove our words!

We know the general hesitancy to accept such a broad claim. So to
back up our word we guarantee our detector to be satisfactory. If
within 5 days you do not find it so, we will refund your money. We
give you a year to test it. If through any fault of ours it becomes
defective, return it whole, just as delivered. We will send you another
with the same guarantee.

We know what we are talking about and we are giving you a
chance—right now—to get a more satisfactory detector than any other
on the market. Get one now and never again have any of the 57
varieties of detector troubles! Begin at once to really enjoy the use
of your set!

This is Why Ours Must be Better!

Contact with the crystal of the National Airphone Gold Grain
Detector is made with hundreds of loose grains of pure gold!

These grains are so placed that no matter in what position the
detector may be, many grains must touch the crystal! There is always
a multiplicity of contacts. The contact is constant. Not now and
then, maybe and maybe not, but always.

The gold and the crystal are sealed hermetically. There can enter no
air, no dust, no moisture. The gold cannot rust. It cannot oxidize.
It is always clean. The contact with the crystal is always sharp.
Get a National Airphone Gold Grain Detector and banish forever the
detector annoyances that so often have tried your patience.

An Easy Way to Purchase--Use Coupon if You Wish l

NATIONAL AIRPHONE CORPORATION, l
18 HUDSON ST., NEW YORK.

Dear Sirs: .

Please send prepaid to me one National Airphone Gold Grain Detector as l
advertised. for which I enclose $2.50 by ....Money Order. ...Registered
Mail....Check. If within five days I do not find the detector all you claim
for it or if for any reason I am not satisfied, I may return it to you un- I
broken or unopened and you agree to refund the full purchase price. Or
if at any time within one year it should become unsatisfactory I may return I
it to you and you agree to send me another under the same guarantee.
NAME L. . D0erresdl ol s 0 R e presase alassiosiaisroraras et beee et et eie # I
STREET AND NUMBER........... < AELTERGE TRl Taslry TR s Wisarery I
POST OFFICE AND STATE.......e R T T T T TS TR, :

You are protected by this Guarantee:

Shculd any National Airphone Gold Grain Detector not be in
first class condition when purchased and within five days you
return it to us unbroken, or unopened, we will refund your
money or give you another as you may prefer. Or if at any
time within ¢ year one should become defective or unsetisfac-
tory to you we will take it back if unbroken or unopened and
give you another in its place.

The contact cannot be weakened or broken by jarring or rough
handling. The more jarring the better. Our rugged, novel detector
is not delicate like the ordinary catwhisker kind. A single catwhisker
is easily disturbed electrically and mechanically by static and too
strong signals.

Such disturbances unless very powerful do not affect the National
Airphone Gold Grain Detector. When they do they help by allowing
more current to pass through. This produces better reception. You
would not be bothered with the old kind of detector after one minute’s
use of ours.

As apparent, ours is not of the fixed or permanent variety. No
detector can be permanent. Strong static charges will injure and
destroy the sensitiveness of any fixed contact point. Then it is
worthless. We accomplish what is claimed for the fixed type.

If static disturbs some of the sensitive points in our detector, tap
lightly with your finger the revolving cartridge containing the grains
and crystal and instantly you have a new, sensitive, perfect contact.
You can repeat this procedure for years with the same detector.

Our detector “stays put.” No fussy adjustments. You can let it
remain unused for days at a time and then put your receivers to your
ears and receive at once—nothing to do but perhaps tap the cartridge
once, taking a second of time. This of course is impossible with
any other crystal detector.

There is no better crystal than the kind we use.
for its high sensitivity. and carefully tested.

You can snap the cartridge in or out in a second. Its temporary
removal io prevent tampering with the instrument is sometimes a
convenience,

No test buzzer is needed.
you want if. |

The construction is durable. Nothing but hard rubber composition is used
for the base, cartridge and binding posts. The . brackets are of heavily nickeled
and polisherl hard spring brass. Two holes in' the base for screwing to panel

or table.
The Illustration is Full Size

The construction is permanent. The detector is delivered to you ready for
use. Nothing to adjust, nothing to do when you get it but to snap it in and
receive. The cartridge is sealed and cannot be opened without destroying it.

Price in the United States $2.50

TO DISTRIBUTORS: Write for exclusive territory.

T0 DEALERS: Write for discounts.

TO YOU: Order now from this ad. and see for your=
self if our claims are not true. '

~AT|[INA-

Specially selected

Our detector is ‘“‘always on the job,” ready when

*¥ corPORATION

18 HUDSON ST. NEW YORK

WwWWWwW.americanradiohistorv.com
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Pronounced by Experts to Be the Greatest Radio-
phone Crystal Outfit Ever Produced. Awarded the
Certificate of Merit by the ‘“‘Radio News Laboratories”

Highest Grade Crystal Receiving Set Super-Sensitive Detector

No Distortion. Perfect Reproduction of
All Sounds With Extraordinary Clarity

SPECIAL

Many of our friends have asked us to furnish them with a
complete Airphone outfit. The above special outfit has been
made up by us for the holiday trade, and forms a wonderful
Christmas gift, a gift that will be remembered and appreciated
by every one.

The Airphone Radio Receiver comprises the following: 1 National Air-
phone, Model G, $12.50; 1 complete Aerial Outfit, .con51stmg of : 150 feet
first grade Aerial Wire, 1 Ground Clamp, 2 Special Antenna Insulators,
1 Porcelain Tube for Lead-in, valued at $2.50; 1 RICO Tripole Double Head Set,
2,000 ohms, $6.50; making a total of $21.50.

1 National Airphone, Model G..................+ $12.50 OUR PR(CE
1 Complete Aerial Outfit
1 RICO Tripole Double Head Set

Total AMOUNL. vusvuneersssss soasansnmres $21.50 $§ 5 000

This is a wonderful offer; we advise immediate action, as all orders must be filled in
rotation.

Outfit comes packed complete in a strong corrugated cardboard box, with individual
boxing for the Airphone, for the Aerial Outfit and for the RICO Receivers. This outfit
is complete in every respect, and you get it ready to set up and operate. Nothing
else is needed.

If you have not read our former advertisements explaining the National Airphone,
Model G, the following will give you detailed description :

It is a perfect crystal radiophone of compact and rugged construclion, guaranteed to
Teceive broadcast entertainment within a radius of 25 miles, and

code signals 1,000 miles and over, depending on location anld .
cartridge tuning coils used. The NATIONAL AIRPHONE is So Slmple to Operate

BRRABK

Patents Pending

Our super-sensitive Gold-Grain detector is a revelation,
It is positively more sensitive than any other ecrystal
detector, and brings in the sounds incomparably stronger,
clearer and louder than the ordinary catwhisker type.
It is self-cleansing, remains sensitive practically all the
time, EVEN DURING THE USUAL STATIC. See
oDbposite page.

Tuning Condenser and Tuning Coils

By means of the tuning condenser inter-
ference can be eliminated successfully by
merely turning the knob. If you wish to
receive a station of longer wave-length,
snap into place the interchangeable car-
tridge tuning coil, for which purpose two
coils are furnished with each outfit.
It will be noted that the variable
condenser is of a special design,
with mica dielectrie, making it one
of the best radio condensers known.

B

e

Construction

By reason of the highly-de-
veloped scientific construction of
the outfit there are no electrical
losses whatsoever, not a piece of
wood being used, only hard rub-
ber composition. All screws are
secured with lock wash-
ers, impossible to become
loose, and all necessary
connections are soldered.
The cartridge tuning coils
are wound with enameled

A

=)

the highest attainment in crystal radio receiving sets and is To operate the NATIONAL AIR- }:Viredand cali-
the culmination of years of work by some of our greatest PHONE. just connect the aerial and .rate' .for the
radio experts and engireers. ground wires to the Droper binding %ghtf\\au.agle:_;{.thii
It is built along radically different principles };m;]] 9mbogies rr(;lset: aiﬂfd y:&!ﬂ?ﬁl:hioh;agmph::esé in":}::]gzimlrlalcélzs_e
in its i i ich inventors -

in its superior construction all those features w broadeasting coucert, snap into Place of the NATIONAL

and manufacturers have been striving fo achieve for years. Lty . . Ve
By reason of its superior scientific ccnstruction there are :1“’4'{‘(‘]""“?" (LLoiRrS °°‘tl] m:;rkeg klsg
no electrical losses whatsoever; not a piece of wood is used— 0 450 meters,” turn the large kno

= > A of the tuning condenser while tapping the
only hard rubber composition. In the NATIONAL AIRPHONE Cetcctor wheel slightly, It broadcasting Is

AIRPHONE is
rigidly tested and
examined, and each

AIRPHONE is

RPN

every detail has been worked cut carefully and logically. 1£ zoing ou, stop the pointer of the condenser 5 .

you have ever experienced trouble with cther crystal receivers Enob at the point whero the Sounds como bep?rf\tetl:y i 1:e_st%d

and you know what an annoyance it is to fuss around with in éoude:l" gnd cltearntslt. hLe?Ei'Jg‘Yc %((l)]tl}sIt‘,- ::l::.ls(t?rllgc (::J::’ldilt?gn;
g . vsts i s i just- ment at that point and then EX -

catwhiskers, crystals, sliders, springs and other fussy ad) e k! Before. ERisment;

ments, the NATIONAL AIRPHONE will prove a revelation.
You will know what pleasure it is to own “The little wonder

AIRPHONE. - If Your Dealer Cannot Supply the National Air-

phone Outfit, Mail This Courpon Today!
TESTIMONIALS i e A s VD) (e Y M sl B L

Genglomen: " we of vour Model *“G* Airphones for [ NATIONAL AIRPHONE CORP.,
av C) Sin ne your €] 1 .
about tf\réﬁ ?3) months and can truthfully say it is the best Genégml;I:qson Street, New York City.

crystal set 1 have ever heard over. The fact that it is small .
y: S¢ MENCS Please send me, prepaid, one (1) guaranteed NATIONAL AIR-

and compact, c¢asily tuned and has such a good dectector.
makes the Natlonal Alrphone the best crystal see on the PHONE OUTFIT, as advertised, for which I inclose | Money order
» s
: check
ours truly.

mnrbl;et at a rcsasonnblc price. = |
969 North 7th Street, for $15.00. If at the end of five (5) days I should i

| \ ) 1 [ ys I should not find the outfit to
Memphis, Tcnn.,SCI:t.““h- 1922. INO. E. CAMMER. ] be all that you elaim for it, I will return it promptly and you will
|

refund me the full purchase price.

Rocky Mountain Radio Corporation. Denver. Colorado:
'Qur organization tickled to death with AIRPHONE.
What proposition arc you willing to offer on distribution of
AIRPHONE. Rocky Mountain Region:™ Street Address

City and State

www.americanradiohistorv.com
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Good Radio Results Depend Entirely on the

Plugs and Jacks in Your Equipment. They
Are the “TRANSMISSION GEAR” of Radio

The PACENT
Universal Plug

1s the original radio plug.
Unless it is PACENT, it is
nol Universal. It is the
only plug providing a biting
contact, ess_ential where
high amplification is used.
Handles are of THERMO- :
PLEX - (a heat-resisting, g
non-shellac compound). No :
) tools necessary “to make Every detail of PACENT plugs and jacks is planned for
connections. _Perfect Insulation.  Cat.No.50$ 7 00 perfect results. Read the specifications carefully. The

All parts preciseand neatly finished. Prlce Now = ; X .
partspre : Y largest manufacturers of radio sets standardize on

A Perfect Radio Jack for Every Circuit PACENT plugs and jacks. They are the choice of radio
PACENT Jack authorities and are stocked by the foremost distributors.

Specifications To be assured of perfect results from your radio equip-

ment, choose your plugs and jacks with the utmost

SO discrimination. The PACENT Trade Mark is your

Ge;m{ne German Silver  gyarantee of SERVICE and SATISFACTION.
prings

Nickel Plated Brass

Frames (not Iron)

Important Considerations in Selecting

Plugs and Jacks

The rest of your set may be perfect, but if the plugs and
jacks do not function, the set is useless. It is obviously
wisdom to choose dependable plugs and jacks.

PACENT is the pioneer plug and jack manufacturer.
For fifteen years the PACENT organization has produced
radio plug and jack equipment, developed upon the best
radio engineering principles.

PACENT products are reasonably priced. Their superi-
ority over the ordinary is apparent at a glance. In the
long run, they will save you many times their cost.

: ' LOOK FOR
E?itra Booster Springs PL AY .. E _
s DAL 0 A THE PACENT

- Rugged Construction * TRADE'MARK

Micarta Insulation (not

Fibre)

Throughout
All Details  Precisely  Pon't Improvise—“PACENTIZE”
Jack - . - - - - o - $1.00 Accurate
; Provided with THREE, Send for Descriptive Bulletins
WASHERS
e ¥ Wil it Any Panel from Dealers and jobbers : Write for Outline of the
N°Jffk_Pf‘c-EN-T Five- Sp_rms_: Automatic 1l 4o 34, New PACENT SALES PLAN for 1922-23

PACENT ELECTRIC COMPANY

INCORPORATETD

Manufacturers and Distributors of Radio and Electrical Essentials

BRANCH OFFICES
CHICAGO, 33 So. Clinton Street
PHILADELPHIA, Bourse Bldg.
WASHINGTON, D. C., Munsey Bldg.

EXECUTIVE OFFICES
22 Park Place
New York, N. Y.

Member Radio Section, Associated Manufactgrers of Electrical Supplies
Canadian and British Licensees—COLONIAL RADIO Lid., Hamillon, Onfario
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Three Little Devices That Make a Big Dif-

ference in the Convenience and Pleasure
of Operating Your Radio Equipment

THE PACENT MULTIJACK

Three independent jacks in a single base. Three jacks for the
price of ONE. When screwed to side of receiving outfit,
allows plugging in three sets of phones, or two sets of phones
and a loud speaker. Screwed to table or testing board, the
MULTIJACK has many uses. Shaped so that two or more
may be placed end to end. Takes any standard plug—but
for the best results, use the PACENT UNIVERSAL PLUG.

Cat. No. 52 $ 1 50
~ List Price =~ A&~ —

THE PACENT TWIN ADAPTER

Receiving sets are usually provided with only ONE jack—and
limited to the use of ONE head set. THE PACENT
TWIN ADAPTER allows one jack to accomodate TWO
plugs, providing for two phones, or one pair of phones and a

loud speaker. Any standard type of plug can be used, but
for best results, use the PACENT UNIVERSAL PLUG.

Cat.No.51  § 150
List Price =

THE PACENT DUO JACK

Two jacks with two adjustable conhe(;tors. Enables you to convert an
ordinary receiving set (or any piece of radio equipment fitted with binding
posts) to a plug and jack set or instrument. It replaces awkward binding

posts and provides instant and convenient connections for head sets and loud
speakers. The DUOJACK is also a ready means for rapid connections with
laboratory or experimental apparatus.

Cat.No.53 $ 14 50
List Price =

The above devices together with the PACENT UNIVERSAL PLUG provide
for every conceivable combination of plug and jack connections. Every
PACENT RADIO ESSENTIAL wasdesigned to fill an important Radio need.

.. I J!
Don’t Improvise—“PACENTIZE” - - - Send for Descriptive Bulletins
Dealers and Jobbers: Write for outline of the new PACENT SALES PLAN for 1922-23

PACENT ELECTRIC COMPANY

INCORPORATED

Manufacturers and Distributors of Radio and Electrical Essentials

BRANCH OFFICES
CHICAGO, 33 So. Clinton Street
PHILADELPHIA, Bourse Bldg.
WASHINGTON, D. C., Munsey Bldg.

EXECUTIVE OFFICES
22 Park Place
New York, N. Y.

Member Radio Section, Associated Manufacturers‘ of Electrical Supplies
Canadian and British Licensees—COLONIAL RADIO Lid., Hamilion, Ontario
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Specificationé Sweel;ey.
Radio-Phone

Genuine solid walm®, hand rubbed.

Circuits:  Tuning circuit conmsists of an antenna
inductance with four taps and a series variable con-
densers wave lengths from 175 to 550 meters. Two
Radio frequency, detector and two audio frequency
amplifying tubes,

Panel: Bakelite 7x20%{. 3/16 inch thick Control
Knobs. Smooth running and sasily adjusted. Only
two adjustments required in tuning.

Terminals are in rear of the cabinet to which the
aerial ground, A battery and B battery are connected,

Wiring and connections suhbstantially made with
1/16 inch brass rod with cambsic tube sleeving.

Cabinet:

e

ONSTATIONPLAZA KANSAS CITY.MO 4

-

Recognizing the demand for a set to receive the radiophone
broadcasting of entertainment features as well as market reports
and government information, our engineers have developed this
receiver which incorporates simplicity of operation with its ability to receive long
distance stations with clearness and sufficient volume to operate a loud speaking horn.
The wave length range will cover those being used for the broadcasting of musical
programs as well as the government live stock markets, grain quotations and weather
forecasts, All sets are carefully constructed with the best quality of material and most
careful workmanship. FEach set is rigidly examined and tested before it is released.
Radio frequency amplifications, one of the newest developments in radio reception, is
used, which accounts for the extreme sensitivity of the instrument and enables the
operator to pick up long distance stations. The audio frequency amplification increases
the signal strength te such a volume that any type of loud speaking horn at present on
the market may be operated. Write for special low introductory price.

H. B.

SWEENEY BROADCASTING

This Is One of the Largest Inland
Stations in the Country

and sends out official Government market and weather reports every day, besides giving
musical, educational and religious programs on Sundays, Tuesdays and Thursdays.-
Through the courtesy of C. G. Conn & Co., Elkhart, Ind., Makers of Musical Instruments,
we are broadcasting some of their concerts.

This station cost $50,000 to erect. CALL IS—WHB—360 meters for concerts and
485 for Government reports. 500 watts W, E. set provides its power. This great
broadcasting station isevidence of the capacity of the Sweeney Company to serve

you in the purchase of all
» a supplies and equipment.
Get This Radio Catalog e
and Instruction Book

Every radio enthusifast should have a
copy of this valuable book which is
just off the press. Contains new and
interesting matter. and descriptions
and hints that will save you time and
money, including hookups showing
tonnections of crystal, regenerative, and
high frequency amplification apparatus
and give you much better results. 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.
This book has hes been prepared

by some of tle best known
electrical and racio engineersand
practical instructors. Sent on
receipt of lweniy-five cents in
stamps. Get your copy today.
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Radio and the Beginnher

HEN radio was young and a man wanted to delve into

the mysteries of the new art, he, as a rule, started with

a simple crystal outfit, which he used to his heart’s con-

tent until he had mastered the rudiments of the new
eighth wonder. He was content tc receive clear signals, and he
took his time to beconie familiar with every part of his set.

Having mastered the first principles, he kept on adding to the
outfit- until he had a representative set that gave satisfaction to
him because he knew all about it. After a while he plucked up
sufficient courage to tackle a vacuum tube set, which he shortly
worked to perfection, a thing he never would have accomplished
had he not started first with thé simple crystal set.

We can compare him tc the man who drives his own car. As a
rule, He does not start in with an imported car, costing anywhere
from ten to fifteen thousand dollars. He starts in, generally, with
a ‘second-hand car, or, at least, a car that is not too costly. Then,
after he has mastered the running of this machine, he feels that he
can acquire a better and more powerful model.

In Tradio, nowadays, however, we do not work things that way.
The merest novice must try a $300 vacuum tube set, and if you
have lived at all in the United States during the past six months,
you know the rest.

All of this is not said with the idea of discouraging people from
using vacuum tube sets. There is, of course, no question at all that
the vacuum tube is far superior to the crystal sct in that it brings
in stations from inconceivably greater distances, especially if we
consider the radiophone, but thus far, and we may as well be truthful
about it, the average vacuum tube outfit has been bevond the novice.
Very few people have been able to get results that are worth while.
We know of one apartment house in New York City where there
were 15 vacuum tube sets last spring, nearly all of which have been
taken out, and in some cases crystal sets have been substituted by
the owners who could not work the vacuum tube sets.

The trouble here, of course, is with the dealer and with the
tremendous advertising that radio has received. The average man
thinks that a high-priced radio outfit is just like his phonograph,
or like his player piano. Given a few instructions, he thinks he
will be able to receive concerts from Paris and Honoluly, never
stopping to think that so far few outfits have been perfected to
such a degree where it is safe to place them in the hands of a total
novice who has no idea whatsoever as to radio or electricity. The
dealer is to blame because he, wishing to make a large sale, always
urges his prospect to buy an expensive set, never thinking of the
mischief he is doing all the while. If every dealer or manufacturer
could afford to send a man with an outfit and instruct the owner in
all the intricacies of radio, all would be well. Unfortunately, in
the :yi:ry nature of things, this is impossible, as it would take weeks
6‘,f ‘instruction, and even then the owner would not know all about
it.” The trouble is that the public, with few exceptions, do not care
tg" learn. They wish to get results overnight, and if they do not
obtain them, they blame the outfit, and, as usual, radio gets a black
eye. . .

How much better it would be for the dealer to sell the novice a
good crystal outfit. This would do several things. In the first
place, as far as clearness of sound is concerned, if you are within
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range, there is certainly nothing better than a crystal outfit. Given
a good detector and a good pair of phones, broadcasted radiophone
entertainment comes in, as a rule, with wonderful clarity. There
is practically no distortion to speak of, and. while it is necessary to
wear a set of receivers, the perfect condition of the entertainment
amply repays the man who owns a crystal set, and makes him forget
a noisy loud talker. On the other hand, nine out of ten vacuum
tube sets, where several stages of amplification are used, in the
hands of a novice, as a rule give poor results. How much better
it would be, if a man insists upon a vacuum tube set, to sell him an
outfit with a single tube, which certainly will give him results where
the big outfit will not. And in the end, the dealer will be the
winner, for g|satisfied customer will come back and try to get a
better set after he has become familiar with the operation of the
simple one.

Tt is.ever so much bet'er, for the radio art right now, that every
novice should be urged to buy a crystal set to start out with, for
in the long run it will benefit the entire trade. It has been proven
in the past that if you get a man really interested in the radio art
he will stick to it for at least five years, on an average. Can this
much be said of a man who rushes out to buy an expensive set and
then. fails to get satisfaction?

Since the advent of the vacuum tube, the crystal set seems to
have sunk lower and lower in the estimation of the public, as well
as the dealer, for no rcason at all. Unless one wishes to receive
from long distances, and receive an entertainment that is loud
enough to be heard all over the house, the advantages lie with the
crystal set. A good crystal outfit does almost everything that a
vacuum tube set can do, is much easier to adjust, if it is designed
properly, reproduces better, as a rule, is less expensive in operation,
requires no batteries and is low in price. Also, the owner of a
crystal set will get used to radio and will believe in it, whereas the
novice owner of a vacuum tube set becomes easily discouraged and
very often drops out of the game for good, after a few attempts.
Following that, he denounces radio as a swindle, or worse. That
is the problem which confronts us today and the sooner this is elim-
inated the bet’er it will be for all concened.

Another thing that our manufacturers neglect sadly is instruc-
tion. We have seen very few instruction booklets that are given
away with radio outfits. Few crystal-set manufacturers, as well as
few vacuum tube-set manufacturers, take the trouble to instruct
the public. The manufacturer knows all about the outfit, while the
public knows nothing. Complete instructions should be given with
every outfit and these instructions can not be too explicit. The
construction of an aerial for the set should be described, as well
as the size of the wire, length, number of insulators, etc.

Detailed illustrations showing the handling of the controls and
all other vital parts should be given. An illustration is better than
a thousand words of printed matter. Very few people like too
lengthy instructions, and here is where the illustration fits in
nicely. If every manufacturer of radio outfits would follow the
example of the Kodak people, they would find that there would be
much less dissatisfaction on the side of the public than exists today.

H. GERNSBACK.
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The French Radio Cenfral

On the Upper Left May Be Seen One of the Photographic High Speed Recorders and on the Right the 25 K.W. High Frequency Alternators of the Continental Station.
On the Lower Left is Shown one of the Diesel Engines for Driving the Generators ard to the Right is the Control Rcom. Note the Lead-in Coil in the Background.
Insert is of the Central Office in Paris Snowing the Automatic Creed Recorder Which Types the Received Messages.

inaugurated recently, is France’s most

powerful radio station and will insure
radio communication all over the world.
This station has been built in less than
two years, the first stone having been laid
on January 9, 1921. At the present time.
all the buildings are crected and completed
as well as seventeen

THE Saint-Assise station which yas

erccted in groups of seven and equipped with
the proper sclective and amplifying devices
of the latest design. All the traffic is con-
trolled from a ceutral otfice located in the
business section of Paris. In this office,
high speed sending and receiving apparatus
are installed, by means of which 100 wordls
a minute can be sent.

The power system of the station consists
of three high frequency alternators each de-
livering 500 kilowatts in the antenna. These
alternators may be used separately in the two
sections of the antenna so as to permit two
messages to be sent simultaneowsly. They
may also be coupled together ta reach the
most distant stations. It is possible to use the
three machinas together

800-foot towers and oue
300-foot tower support-
ing the aerials of the
trans-oceanic and trans- ‘
continental stations.
The station is com-
posed of three units, |
two of which may be ; i
coupled together to in- i
crease the range if |
necessary. The trans-
oceanic station is so
designed that any
amount of power from

200 to 1500 kilowatts
may be put into the
antenna system. The

trans-continental station
can radiate from one to |
one hundred kilowatts, .
according to the dis- -

tance to be  covered.

L

wamt

-
r——— =

so as to obtain a power
of 1,500 kilowatts in one
antenna, which power so
far has never been used
for radio communica-
tion.

The power supply is
furnished either by the
electric station located
a few miles away or by
three Diesel engines of
1.800 horse power each.
The aerial wkich is sup-
ported by 16 towers is
of the double flat top
type with the lead-ins
in the center. The an-
tenna consists of 44
miles of cable and the
ground of over 50
miles of ‘copper wire
| and almost one mile

Reception is accom-
nlished by means of a
:ystem of loop aerials

General View of the St. Assise Stafion. On the Right may be seen the Tower Supportiag tke Aerial of
the Continental Station Zud the Mast of the Special Station Handling the Tzaffi¢ with England.
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from the trans-oceanic one has a special
umbrella type aerial supported by one tower
and is equipped with four 25-kilowatt high
frequency alternators which may be used
separately or in parallel.

All the equipment incorporated in this
station is of the best design and permits
the transmission and reception of messages
to and from any high power within about
2,000 miles. The traffic is run
almost all of the time at a
speed  exceeding 60 words a
minute.

The first official message sent
by the Saint-Assise station wes
addressed to the American sta-
tion at Marion, Ohio, on a
14,300-meter wave-length. It
read as follows:

“Dear Friends: It is with
pleasure. that we adcress you

our first 'message with our .7 pramc
compliments and regards.” England
The American station ans-

wered :

“Your signals very strong,
manipulation very good, great
regularity. Please send 30
words a minute.”

During the afternoon of the
same day, July 4th, 1922
Senatore Marconi, who received

the first message while on
board his yacht the Electra,
sent the following telegram to
the Saint-Assise station:

“Your first signals observed
on board yacht Electra are
much stronger than those of
Carnavon. Regulation and ma-
nipulation good; excellent re-
cording. At 80 words a minute,
very good.”

The next day, July 5th, Sena-
tore Marconi seant an additional
message with his congraula-
tions to the new station.

Since then, good results have been obtained
every day and have proved that the effi-
ciency of the new station is as great as
was expected. No station is received in the
United States as strongly and as regularly
as Saint-Assise. The following telegram
from the Hawas News at Buenos-Aires
shows that the signals were received with
incomparable clearness in South America.

“Have heard, last night and this morning,
Saint-Assise station much stronger than
any other station in the world. Much
stronger than Bordeaux, working at high
speed with North America. Must use new
sta,t,ion for successful communication with
us.

It is to be remarked that on July 1lth,
the above mentioned station tried in vain
to receive from Furopean stations during
a thunder-storm, while the signals of the
French station came in clear and sirong.

Telegrams from all over the world were
received by the officials of the France Radio
Company which erected the Saint-Assise

Rigat:

St. Assise.

European
only.
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The § K. W. Tube Set
which is used Almost
Exclusively for Work-
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Below: One of the 500
K.W.Alternatorsat the
Freach Radio Central
View of the
Cortinental Station at
With a
Serparate Aerial this
Building Houses the
Apparatus for
muaicating with the
Continent

A A

station and it is to be noted that the signals
were heard with equal intensity in the Far
East as proved by the following telegram
received from Beyrouth:

“At Beyrouth, Sth of July, have heard
Saint-Assise working WSO. Intensity of
signals superior to that of any other station
ever heard here.”

These results are remarkable on account

with

Com-

of the fact that the intensity in the aerial
was only from 460 to 500 amperes which
is about the same as that of the Croix-d’Hins
station near Bordeaux, which varies from
390 to 480 amperes. It is also to be noted
that in order to put 560 amperes in the
antenna, the Saint-Assise station takes only
300 kilowatts from the supply while the
Bordeaux station, for a smaller intensity,
requires 1,000 kilowatts, which is over three
times as much.

When the Bordeaux station was opened
in 1920, it was claimed to be the most power-
ful station in the world. The power of the
new Saint-Assise station, however, eclipses
that of Bordeaux as it is three times as pow-
erful. The new station is erected on the pla-
teau of Saint-Assise, about 25 miles from
Paris and is bounded by the road from Paris
to Saint Leu, by the river Seine and by the
railway from Paris to Fontainebleau.

The site is approximately level, and. the
earth is moist enough to insure a good
ground.

wWwWw.americanradiohistorv.com
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For short distance communications two
tube transmitters of 5 K.W. each are used
on a special aerial, built in two sections and
supported by the 300" tower. One of these

transmitters using ten 500-watt tubes, is
shown in the illustration.

For continental communications, four hign
frequency alternators of 25 K.W. each are
used. These may be used separately or in

Ha
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group, according to the range to be cqverec_l.
The entire traffic of all of the staticns is
handled by remote control from the Central

Office in Paris. When all the stations are
working on full capacity, a total of 36,000
words an hour may be transmitted. In ad-
dition to this Central Office, two extrz ex-
tensions permit the traffic to be handled
from the provinces so that no delays occur
in the re-transmission of messages when
these are sent from other towns. No ex-
penses have been spared to make this sta-
tion the most up-to-date possible, as the
cables owned and operated by France are
very few in number and become insufficient
ta handle the great amount of traffic which
is now going on. By means of the new
station, France becomes entirely independent
tor her communications and it is already
foreseen that the competition between the
two systems will be such that most of the
gratfic .will be sent by radio as it will be
possible to make the rates cheaper.


www.americanradiohistory.com

830 Radio News for November, 1922

Poulsen Plant of German Radio Station_- N

By DR. ALFRED GRADENWITZ
Berlin Correspondent of Radio News

Choke Coil of the Arc System
Immersed in Oil

Oscillation Recorder. A New
Method of Photographing
Oscillations

HE Kénigswusterhausen Radio Sta-

tion, which during the war had been

used for military purposes, was in

1919 taken over by the German Tele-

graph Department and is new used
exclusively for commercial traffic. Its an-
tenna system mainly comprises a huge L-
antenna carried by five masts, each 300
high. Additional antenna, enabling several
senders to be worked simultaneously, are
being provided. In addition to two Poulsen
arc senders designed by Messrs. C. Lorenz,
of 32 KW. and 5 K.W. antenna energy re-
spectively, the station comprised two senders
designed on the “sounding spark” system,
which, however, were eventually replaced
by tube and machine senders, the undamped
system being now used exclusively
in the internal service of German
wireless stations. The power
plant comprises three crude oil
engines each of 150 H.P, and a
small 50 H.P. engine, serving to
operate the current generators.
The whole of the machinery and
apparatus is controlled from an
elevated switch desk, comprising
all the switches, instruments,
fuses, etc.,, for controlling and
checking the senders. Each
sender can, by means of an an-
tenna selector, with a few manip-
ulations, be switched on to any
antenna desired. The receiver
plant was at first installed in
a special room adjoining the

sender room. The whole internal service
was then carried out in the receiver room,
each table comprising s key for contrelling
the sender and, at the same titne, by a tilting
motion, converting the whole plant from “re-
ceiving” to “sending” or inversely. Inas-
much, however, as the German Telegraph
Department recently has adopted duplex
operation of all its stations, thus makmg the
simultaneous sending and receiving hy sev-
eral stations possible, the Xonigswuster-
hausen Central Station is now used exclu-
sively for sending purposes, the correspond-
ing receivers being installed about 20 kilo-
meters away.

Working Principle of Powdsen Arcs—
The generation of undamped cszilla-

Photographs of Oscillations Recorded. by the New Instrument, Left Shows
the Modulations Produced by Pronunciation of the Letter “0” and o¢n the
Right of the Letter *e”.
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The Automatic Key for Trans-
mission Purposes

L4

S

%, AN

%,
s
2

1 WA WY

Varicmeter in the Antenna
Circuit of the Transmitter

tions by means of electric arcs is
based on their controlling an oscillation cir-
cait composed of inductivity and capacity,
in such a way as to maintain any vibration
once started at constant amplitude. In the
case of the Poulsen lamp the conversion of
continuous current energy into high fre-
quency energy is assisted considerably, first,
by the arc gap being placed in hydrogen or
some gas holding hydrogen, thus reducing
the cathode gradient; second, by causing a
magnetic fleld at right angles to the current
ta act upon the electric arc (magnetic air-
biast), the arc thus constituting a movable
conductor deflected and lengthened between
the poles of the magnet; third, by
cooling the positive copper electrode (by
means of flowing water) and caus-
ing the negative carbon electrode
to rotate slowly around its axis,
burning continuously and insuring
a constant length of arc. Inas-
much as the electric arc and the
magnetic field arranged in series
are dependent upon one another,
the arc is controlled quite auto
matically, thus reducing any fluctu-
ations of tension in the arc to.a
minimum. In the case of up-to-
date Poulsen arc generators, a
practically perfect constance of the
period of vibration can be insured
with capacities of some magnitude
and wave-lengths exceeding 2,000
‘meters (6,500 feet).
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The high frequency emergy gen-
erated by the arc must be radiated
by the antenna at the rhythm of
Morse signals. Two sending
methods have mainly been devel-
oped, onc of which is based on
getting the antenna out of tune,
while according to the other, the
arc is switched on to an artificial
loading circuit at a rhythm corre-
sponding . to Morse signals. The
former alternative, on account of
drawbacks  comnected with the
method; has {for some time past
been abandoned at Kdenigswuster-
hausen. )

The latest sending method,
which is -now used at Koenigs-
wusterhausen, -is hased on reducing
the antenna current to zero by an
increase of damping. The switch-
ing arrangements so far in use
have been. replaced by a new ar-
rangement comprising, apart from
the ‘key proper, no other movable
parts. Inasmuch-as the absorbed
energy, during intervals in opera-
tion, drops to a figure correspond-
ing to operation at no load, the
mean efficiency in this case is increased con-
siderably.

Four-K.W. Poulscn Sender at Kdenigs-
wusterhausen. The 4-K.W. Poulsen-Larenz
sender is shown in Fig. 2. The generator
and also the continuous current and high
frequency switches are installed on the
same -three-sectioned iron tube frame. The
Continuous Current Switchboard consisting
of three marble panels, comprises at the
top - a current and tension "gauge for the
feeding current of the arc generator, and
on.the central panel the two block relays

The 32-KW Poulsen Arc in Operation at this German Station.

and diverse switches and fuses. The block
relays -ar= intended to prevent the sender
operated, as long as the receivers ‘are
switched in.

The Poulsen Arc Generator, with its
switchboard and accessories, is installed in
the central section of the iron tube frame,
shut off by marble slabs. It comprises the
flame compartment and 12 magnet coils,
the magnetic core adjuster and the motor-
driven carbon feed with magnetic ignition.
The upper panel carries a water flow and
aldohol controller, a four-pole switch for
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parallel and series connection of
the magnet coils; and the antenna
current ammeter. The hand-wheel
of the graduated arc shunt resis-
tance, standing a maximum con-
tinuous load of 35 amperes, pro-
jects through the lower switch-
pancl. This resistance enables the
intensity of the arc current, and
accordingly the radiated energy.
to be regulated between:- its full
value and one-third of this figure.
Choking coils fitted at the back
of the shunt resistance are intended
to keep any rapid oscillations away
from the continuous current relay.

The high frequency switches are
installed on the right-hand switch-
board, likewise consisting of three
marble panels. The upper panel
carries the hand-wheel for operat-
ing the sender coil switch, the
central panel comprises the vari-
ometer lever, three switches for
the sending relays and connections
for these relays, installed on the
lower panel, above the lever for
connecting the variometer in par-
allel and in serics.

The sender variometer, in conjunction with
the sender coils, insures a handy and con-
tinuous bridging of any steps in wave
variations, as corresponding to the sub-
divisions of coils. It comprises two cylinders
rotatinig inside of one another, and the coil
sections of which can be arranged in parallel
or in series. The variometer is installed in
an oil bath, preventing any objectionable
heating. The lever on the lower panel
effects the paralle] and series connection of
the variometer by means of a flexible shaft,
(Continued on page 936)

A Swiss C. W. Transmitting Station
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By DR. ALFRED GRADENWITZ

Erecting the Antenna at the New Transmitting Station in Switzerland.

HE radio station in-

.. stalled by the Tele-
- == funken Co. at Kloten,
Switzerland, is intended for
the general Swiss radio serv-
ice as well as for the special
purposes of the Dibendorf
flying ground, no regular
aerial traffic ‘being possible
without wireless connections.
_ While the sender is installed
at-Kloten, the corresponding
receiver, which, in order to
facilitate - a - duplex service,
had to be separated from the
sender, is located at Diiben-
dorf. At the present mo-
ment Diibendorf is the only

satisfactory landing ground of the country,
with. airplane hangar, staff and spare parts.
The. erection of a wireless station in that
district, therefore, was an absolute necessity,
‘to prevent the country being cut off from
the rest of the continental aerial traffic.
The umbrella-shaped antenna is carried
by 4 light iron girder mast 120 meters (400")
in-height, insulated from its surroundings,
a smaller T-shaped antenna being provided
for sending out short waves. The counter-
weight is partly dug into the ground to
‘50 cms. depth, the smaller part being
carried overhead on poles. The motor plant
comprises two sets, the first of which
serves to convert the three-phase current
(Continued on page 940)

The-Stat-igﬁ at Klote Switzerland, which Has Latel Beer: Equipped and
Wil Open Communication With Germany.
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‘New Signal Corps Portable Set
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Loop Aerial,

ULES and trucks—conventional means

for transporting wireless equipment

for field service of the Signal Corps
of the United States Army—are to he
partially displaced in the future. The
popular mercantile slogan, “Carry your own
packages,” may be broadened to include the
injunction, “Strap your radio outfit across
your shoulders.” Not unlike the convenient
way of carrying a haversack or a fisherman’s
tackle in a bag, suspended from the shoulders,
a_radio-telegraph set built by the Signal
Corps of the United States Army lends
itself to easy carriage by one, two or three
persons.

Departing from the multitude of portable
wireless apparatus, in which diminutiveness
is a virtue especially emphasized, this de-
sign represents a duplex system—adapted
to both the transmission and reception of
communications by radio telegraphy. The

complete  equipment, labeled SCR-77-A
(meaning Signal Corps Radio), resolves
itself into three units. First, granting

priority of reference to the unit of outstand-
ing significance, there is the operating chest,
including loop antenna, vacuum tubes, and
tuning coils, for both sending and receiving
undamped-wave radio-telegraph messages.
Second, there is a battery box containing

The New Portable Set Wit_hllts Unusual Type of

By S. R. WINTERS

JATTS

Above:

bined trans-
celver.

and set are

il .easilv portable
when enclosed
in their special

containers,

8 special box.

RO

an 80-volt dry battery, upon which the
operating unit can be mounted and clamped
thereto. This arrangement facilitates ready
electrical connections with the storage bat-
tery, And finally, the third piece of appara-
tus consists of two 4-volt storage batteries
encased in a single container, subject to use
one at a time as demands for electric power
may dictate.

The loop antenna, in the absence of which
the descriptive word “compactness” as
applied to this portable wireless outfit would
be a misnomer, weighs only nine pounds.
The operating chest or base which sup-
ports the antenna when installed weighs
16 pounds, thus these two units total only
25 pounds. These units, when encased in
compact formation and provided with straps,
may be assigned for transportation by one

Radio Lessens Lightning Danger

ADIO has demonstrated its usefulness
on land, water, underground and in
midair. Now, the principle of radio
transmission is to be applied in the clouds as
a means of counteracting the menace of

lightning or static electricity to kite balloons _

and other types of lighter-than-air craft. A
protective device invented by A. Crossley, a
radio engineer of the Radio Division of the
Bureau of Engineering, United States Navy
‘Department, lessens the hazard of balloons
catching fire from lightning when employed
in meteorological observations.

The electrical contrivance was designed
for use by the Aeronautical Division of the
Navy Department, and was recently sub-
jected to practical tests at the naval operat-
mg base at Hampton Roads, Virginia. An
“R” type kite balloon was equipped with the
apparatus, which weighs approximately 30
pounds, and the material and cost of installa-
tion was less than $350. The underlying
principle of outwitting the lightning bolt,
when the aircraft is 600" or 1,000" in the air,
is by the use of an electric circuit. The ex-

cess static electricity in the vicinity of the
clouds is relayed to the ground.

The preliminary tests involved the use of
1,200" of cable which was purposely broken
in the center and an Electrose strain insula-
tor inserted at the breaking point. Another
insulator was placed at the end of the eable
in proximity to the winch, the latter unit
being the controlling mechanism for raising
and lowering the balloon. Insulators at
these points served the purpose of insulating
the balloon circuit from the anchor, thereby
permitting the insertion of testing equip-
ment. When the 1,200" piece of cable was
employed, the first-mentioned insulator was
shorted by a braided copper conductor, thus
facilitating a complete electrical circuit to
the second insulator.

Upon flying the balloon to a height of
600°, a “ground” system had to be provided
for the reception of the static electricity as
it was relayed from the aircraft in the
clouds. A ditch, 8” deep, was dug in a cir-
cular shape, its radius being I0’. This
ditch, of course, was dug around the anchor

www americanradiohistorvy com
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Left: The loop

.The batteries
are carried ina

Close man without his using the opprobrious terms
up of the new
portzble com-

“beast of burden” or “packhorse,” as applied
to himself. The loop antenna can be readily
folded, and when deposited in a canvas case,
is so abbreviated and compact in form
as to cause a mistaken identity of its purpose.
The dry-battery box alone weighs approxi-
mately 16% pounds, which can be readily
carried by one person without inflicting an
excessive burden. When two storage
batteries are contained in this box the weight
is increased to 22 pounds, the load assigned
the second person. ~ The burden conveyed by
the first man, it will be recalled, was 25
pounds. Thus, the aggregate weight of the
three-unit duplex radio-telegraph set is less
than 50 pounds, which may be shared by two
or three individuals. ‘
Necessarily, the operating range of this
47-pound duplex system of rapid intelligence
is limited.  Accurate communication is
assured for a distance of 8,000 vards, and
under pleasing environments, the range of
transmission and reception may be en-
larged to cover a distance of 10,000 yards.
Of course, this narrow range limitation
may be removed by enlarging the size of
the loop antenna and thus contribute to the
weight of the apparatus. For the original
purpose to which this extremely compact
radio-telegraph set was assigned, namely, the
(Continued on page 952)

for Aircraft

or base for raising and lowering the air-
craft. No. 12 B. & S. gauge bare copper
wire, common to radio installations, was
interred in this freshly-made “grave.” Rub-
ber-covered No. 12 wire “leads” were linked
to the buried conductor at two diametrically
opposite points. These “leads” were ex-
tended over the surface of the earth to the
ground post of the testing outfit. -

The testing apparatus consisted of a
vacuum-tube generator, having the capacity
of delivering high-frequency current at
wave-lengths ranging from 1,000 to 6,000
meters. A radio precision condenser of
.0015 microfarads capacity, a radio resistance
box, four inductance coils, and essential
power equipment, constituted the other test-
ing units,

The initial experiment sought to determine
the capacity of the balloon circuit when the
aircraft was soaring at altitudes of 600’ and
1,200, respectively. The capacity, by the
so-called substitution measuring method, was
readily obtained when the balloon was only

(Continued on page 954) :
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Tremendous Possibilities of Radio

[Nikola Tesla, leading authority, electrical
wizard and inventor, discoverer of alternating cur-
rent, power transmissicn and induction motor,
system of arc lighting, system of elcetrical conver-
sion and distribution by oscillatory discharges,
generators of high frequency currents, transmission
of energy through a single wire without return,
the Tesla coil or transformer, Tesla turbine, etc.,
has been studying the possibilities of wireless
transmission of power since 1884. Dr. Tesla sleeps
but two hours out of the twenty-four and eats only
two light meals a day. Tall and gaunt. almost
totally withdrawn from distractions that interfere
with his work, his being seems fairly to burn with
his intense purpose.

Dr. Tesla is an extremely hard mian to approach
as he is wrapped up in his work. Mr. Glass was
able to arrange with Dr. Tesla to dictate answers
to written questions, which makes the following
extremely important and interesting material more
of a direct report than the usual article. Most
men whose imaginations have been stimulated by
the keen radio interest that.has gripped the country
have no doubt felt that they would like to ask a
great expert some of the questions that are
answered in this timely article.~—EbIToR.]

ERE, bricfly, is an outline of the future
H of wireless transmission, as viewed
- by Nikola Tesla, the great authority.
Dr. Tesla, who began his electrical investi-
gations as far back as 1884, and has been
steadily pushing them through the inter-
vening thirty-eight years, does nof expect
great changes in the physical aspects of life
as we know it in modern cities and closely
settled communities. For such, the trans-
formations wrought will be chiefly social in
their nature, the heneficent results of in-
creased communication and wider spread edu-
cation. Mankind will be brought closer to-
gether, the dissemination of knowledge will
be greatly multiplied, and a complete under-
standing is bound to result.

Business will be affected in the sense
that its means of operation will be given
increased facility and it will be afforded
new avenues of endeavor. But
life will move forward with
little variation, with largely the
" same methods of living, occupa-
tion, transportation and amuse-
ament.

However, this will not be true
of those portions of the earth
now .regarded as inaccessible.
“Transportation of electrical en-
ergy in unlimited amounts to
any point in the world” means
that the desert will be made to
bloom and the mountain range
robbed of its bleakness.

Man, equipped with power and

light and means of oral and D"-d.
visual communication, can pene- Ran
trate to the most unfrequented
places and speedily build for
himself communities with all the
advantages of the metropolitan
centers. Railroads will not be
necessary because airships and
airplanes, availing themselves of the same
‘energy which man will apply to the
development of the earth, will afford him
transit wherever he may wish to go.
. To gain time and to insure accuracy, the
interviewer submitted a number of questions
to Tesla in writing. His replies were dic-
tated. It is possible, therefore, to present
what amounts to a stenographic report of
the interview, as follows:

Question: Have you made any discoveries
in connection with the wireless principle
which have not been given to the public and,
if so, would you care to state them?

Mr. Tesra: I am glad to say I have, al-
though I am not prepared to discuss them at
present in a general way.

One of these inventions will enable us to
condense the wireless transmitting apparatus
to such an extent that the entire plant for
carrying the human voice around the globe
will be contained in a smaller space than that

Nikola Tesla,
Inventor,
Great Possibilities for the Future

an Interview With Nikola Tesla

By J. P. GLASS

occupied by a little cottage. - There will be
no high towers. o

In this connection I have made a discov-
ery as interesting as it is important, which,
when it is announced, will cause great sur-
prise among engineers. This cannot be dis-
closed, now.

A number of other inventions relate to
the control of the energy by delicate means,
isolation of impulses, and their reception and
recording at distance.

Question: What will be the effect of these
inventions upon the wireless art?

Mr. Tesra: I think that they will greatly
facilitate wireless transmission in several
ways. The transmitting apparatus will be
very much cheaper and qualitatively superior
by far to existing types. Especially in the

Well-Known
Who Predicts

of Radio.

use of such transmitters for purposes of
broadcasting will great advantages be se-
cured. The receivers will be much more
responsive, too, and sharply differentiative.
This means, of course, that more instruments
can be operated simultaneously without in-
terference and at greater distances.

The compactness of the transmitter will
greatly facilitate its installment, so much so,
indeed, that I look confidently to the time
when all leading newspapers and large in-
stitutions of business will possess equipment
enabling them to commuicate with any part
of the world.

Newspapers, for instance, could maintain
their own transmission plants, which could be
used not merely for broadcasting news bulle-
tins as an auxiliary service to their printed
editions, but for gathering reports from
their correspondents; and business concerns
could have their own private systems by
which they could have direct communica-

v
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tion with their agents and customers every-
where.

Question: You have established the fact
that electrical energy can be transwmitted
without wires—how soon will it be possible
to carry on such transmission on an indus-
trial scale?

Mgr. Testa: I have been confident, ever
since I gave the outline of my wireless sys-
tem in scientific lectures delivered in 1893,
that power could be transmitted without
wires, and that ultimately we would estab-
lish plants for such transmission on an in-
dustrial scale. But it was not until 1899
that I obtained absolute experimental evi-
dence that this could be done in a manner
far more perfect than I had dreamed of
beforc. Ever since that time I have devoted
a large portion of my energy to the design
and construction of the devices to be used
for the purpose.

I am now prepared to undertake the con-
struction of a wireless power plant which
will transmit energy to any point in the
world, however distant, with a loss not ex-
ceeding five per cent.

Such a plant would have been erected long
ago if the profession (engineering) had been
prepared for it. But, as a matter of fact, a
great many engineers are in doubt as re-
gards the possibility of this achievement,
ind yet it is as with everything else, very
casy when you know how.

Cuestion. How will wireless transmission
of encrgy affect the present wmachinery of
mdustrv?

Mz, TEsLa: It must be remembered that
commercial enterprises always will be gov-
erned by economic principles. To illustrate:
If it costs less to propel an airship by fuel
than it would if wireless energy
were employed, then fuel will be
used and wireless energy will be
looked upon as a luxury.

The history of invention proves
that new developments always
take place along the lines of least
resistance and that invariably
time is given for the adjustment
of existing conditions.

I have studied the subject
deeply for many years and believe
that the chief future of wireless
power, for some time, at least,
lies in the use of small quantities
of energy in places which are
inaccessible. I should think that
an advance of this character can
only be helpful, then, in the
development of all branches of
industry.

But, if my plans mature and
turn out as I hope, aerial navi-
gation will take enormous strides
in advance, for it will be possible for
the machines to be operated without
carrying stored energy, which limits their
cruising radius. It stands to reason that
their carrying capacity and speed will be
increased when wireless power becomes
available. Of the two types of aircraft, the
heavier-than-air and dirigible balloon, the
latter will be more suitable for this new
method of propulsion.

In certain other fields wireless transmis-
sion undoubtedly will prove revolutionary.
For instance, when it is desired to light an
isolated dwelling, more or less remote from
centralized communities, this method will
prove ideal, for a house can be equipped with
a small and very compact apparatus at a
ridiculously moderate price.

Suppose, too, that a man goes to the Adi-
rondacks on a camping expedition. He
supplies himself with the necessary receiving

(Continued on page 940)
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Short-Wave Directional Wireless Telegraphy

The Radio Lighthouse of the Future

Fig. 5. . The Revolving Reflector Transmits Radio
Waves in the Same Manner As a Lighthouse Sends
Out 2 Revolving Beam of Light. “The Signals Above
Are Transmitted Every Half Point of the Compass.

IRECTIONAL wireless telegraphy

is as old as the art itself, for

Hertz made use of reflectors at the

transmitting as well as the receiv-

ing ends in order to augment the
effects, and to prove that the electric waves
which he had discovered, obeyed, to a con-
siderable degree, the ordinary optical laws
of reflection. Senatore Marconi in his
earliest endeavors to develop a telegraph sys-
tem using electric waves, also employed
reflectors to increase the range and get direc-
tional working.

The discovery by Marconi of the great in-
crease of range obtained by the use of longer
waves, and the earthed vertical aerial, prac-
tically stopped development on directional
lines for the time being. The demand

By C. S. FRANKLIN

be done with a large sacrifice of receiving or
radiating power.

B. Those having the general characteristic
that their directional power or polar curves
depend on their dimensions relative %o the
wave-length employed. In this class the
directional result is obtained by adding the
effect of a number of aerials,” or parts of
an aerial, when  working in the required
direction. The underlying principle is that
the effects, for the required direction, are
integrated over a wide front in proportion
to the wave length. 'Such systems can,
therefore, only have small dimensions when
using short waves, and this fact makes their
development difficult.

As examples of such systems may be men-
tioned—

(1) Reflector systems in general,

(2) Systems composed of lines of aerials,
at right angles to the working direction, cor-
rectly adjusted as regards phase. In this
may be included the Alexanderson long
aerial with its feeders.

(3) The Beverage long, horizontal receiv-
ing aerials. This aerial and equivalent ar-
rangements form a class by themselves, but
have the characteristic that the directional

. power 1s a functicn of
the dimensions.

The reflector system
was the first one that

TR T S

* Fig. 2. To the Left Is the
Polar Curve of the Reflector
at Hendon Where Tests

Were Conducted.

Fig. 3. Below is Shown

Course taken by S.S. Pharos

in Tests with Revolving
Reflector at Inchkeith
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Fig. 1. The Transmitting Effects of Different Re-
flectors Were Studied With a Receiver and These
Curves Obtained.
be got of the order of the
effect or beam obtained.
The investigation was commenced by Sen-

directional

" atore Marconi in Italy in 1916, with the idea

of developing the use of very short waves.
combined with reflectors, for certain war
purposes. The author assisted him ' there.
and it was very interesting work, as it was
like being back in the very early days of
wireless when one had a perfectly clear field.

The waves used were two meters and three
meters. The only interference .experienced
with such waves is from motor boats and
motor cars. These machines "apparently
emit waves from near 0 up to 40 meters in
length, and the day may come when they
will have to have their ignition systems
screened, as on some aeroplanes, or carry a
post-office license for transmitting. Inci-
dentally, if some of the motorists were to
listen to the irregularity of their ignition
they would have a fit. At Senatore’ Mar-

.coni’s suggestion a coupled-circuit spark

transmitter was developed; -the - pri-

of the time was for increased ranges;
and as the first practical application
of wireless telegraphy, namely, work-
ing to and between ships, required “all
round” working, there was very little
call for directional systems.

Today the range has arrived at the
maximum possible on the earth, and
the wave-length has increased to such
an extent that the frequencies pro-
posed are within or near to the limits
of audibility. The possible gamut of
wave-lengths is becoming very fully
occupied, and although the develop-
ment, during the past four years,
of nearly pure continuous wave trans-
mitters and of receivers with vastly
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mary having an air condenser and
spark in compressed air. By this
means a_modern amount of energy
was obtained, and the small spark-gap
in compressed air proved to have
very low resistance. The decrement
of waves emitted was judged to be
of the order of 0.03. L
The receiver used was a carefully
picked crystal, while the reflectors
employed were made of a number of
strips or wires tuned to the wave,
arranged on a cylindrical parabola
with the aerial at the focus. The
transmitting system was arranged so
that it could be revolved and “the
effects studied at the receiver.

improved selective powers has eased
the problem, the time will ‘soon
arrive when practically the only way of
increasing the number of possible services
will be by employing systems having good
directional characteristics. :

There are, broadly, two general classes of '

directional aerial systems :

A. Those having the general characteristic
that their directional power or polar curves
are nearly independent of their dimensions.
The directional result is obtained by opposing
the effects of 2 number of aerials, or parts of
an aerial with suitable phasing adjustments;
the degree of opposition being a function of
the direction. Systems of this class may
be made small compared with the wave
length employed: for the purposes of posi-
tion finding, and as receiving systems en-
abling interference to be eliminated from
several directions, they have already .been
developed to a considerable degree. The
simplest example of this class is the well-
known frame aerial. By employing a suf-
ficient number of aerials the system may,
theoretically, be given any desired sharp-
ness of directional power without making the
dimensions large; this can, however, only

very short waves of the order

was tried for wireless telegraphy; it has been
considered by several investigators, but very
little research work on such systems has yet
been published. Useful research work on

- these lines is not easy; the use of reflectors

of reasonable dimensions implies

-

of a few meters. The very T8
high attenuation of such waves
over land or sea, and: the. diffi-
culty of getting much power :
into them, tended to make.early
attempts very discouraging.
In this paper it.is proposed"
to give some results of investi-:
gations . made  with reflectors
and wave-lengths below 20
meters. It is also hoped to be .
able to give a demonstration '
with' a continuous wave valve
trandmitter furnishing approxi-
mately a 1-meter wave, and a
reflector having a 2-wave length
aperture, so that some idéa can _

www.americanradiohistorv.com

Assuming that the waves leave the
reflector as plane waves of yniform
intensity, having a width equal to the aper-
ture of the reflector, it is not difficult to
calculate the polar curves of radiation in
the horizontal plane, which should be ob-
= = (Continued on page 904)

428 Metre Wave . 554 Metre Wove  6-14 Metre Wove
- Aperture 257 Woves Aperiure 199 Woves Aperture 163 Woves

" Fig. 4. Polar" Curves Taken with New Reflector at Inchkeith.
The Ditec_tiongl_Eﬂect Is Evident and Is Much *Sharper -with a

Larger Aperture.


www.americanradiohistory.com

Radio News for November, 1922 ‘ s 835

Fishing in Ponds of Electromagnhetic Waves

By S. R. WINTERS

carriage of the United States mail at
night by aircraft further contributes
to the constantly expanding uses of the
radio-telephone. = This swift medium of
communication will be applied on mail-car-
rying airplanes whose course after nightfall
will be more or less charted by radio-tele-
phone stations located on ‘the ground. The
positions, landing conditions, and whether
fair or foggy weather is in prospect, will
be indicated to the air-going machines, with
their postal burdens, from the network of
15 air-mail radio stations already being
maintained by the United States Post Office
Department. .
QOut at Bolling Field, Washington, D. C,,
the units of aircraft that will be introduced
to night flying in the spring of 1923, as

THE contemplated introduction of the

UG

The United
States mail will
be conveyed at
night by the
aerial mail
service. Their
position and
route will be
directed by
Radio. The fishe
like weight of
the trailing an-
tenna is shown
in this photo.

AT

transports of postal matter, are being sub-
jected to experimental installations of wire-
less apparatus. The duplex communication
system will be employed—both the trans-
mission and reception of radio-telephone
messages being possible from airplanes for
a radius of 100 miles or more. The 15 radio-~
telegraph stations, located between New
York and San Francisco, maintained by the
United States Post Office Department, ob-
viously, will have to be provided with radio-
telephone sets if this contemplated service
goes into effect. The station in the National
Capital has for some time maintained a
radio-telephone for broadcasting service.
Compactness is one of the prerequisites
of the duplex system of communication on
aircraft. Toward that end, Government
wireless experts and manufacturers of radio
equipment are contributing their earnest
thought. The antenna system takes its copy
from existing radio-telephone installations
on airplanes. A trailing antenna is em-

By JAMES ). LAMB, A. L. E.

LONG the .lines suggested in the
Aarticle which appeared 1n the July issue

of Rapio News, entitled “The Radio
Car,” a dealer in Grand Forks, North
Dakota, had a Dodge car completely
equipped with a radio receiving set as a
stunt during the Grand Forks fair. The
car was equipped under the direction of the
firm’s radio engineer, par-
ticular attention being paid
the antenna, which was made
up in the form of a flat loop,
and contained in all 60 feet
of stranded copper wire.
The radio equipment proper
consisted of a standard two-
circuit tuner with detector
and two-stage amplifier, a
three-stage power amplifier
and two loud speakers. The
body of the car was used
as a counterpoise, and proved
very effective. The receiver
was mounted on a shock-
absorbing stand in the ton-
neau of the car, making it
possible for the operator to
sit in comfort while manip-
ulating the set.

A local amateur 10-watter
furnished = the music and
served as the transmitter
for several novel stunts.
One of these was an address
made to the old Settlers
of the county at their an-
nual meeting by Judge

ordinarily consists of a 4
fastened to a reel at one end
and secured at the other end to a 290" length

ployed, which
length of cord

of wire. The latlter, at its free end, is
spliced to a 10’ length of hemp center phos-

phor bronze wire, having a lead weight re-

sembling a fish at the end. The likeness of
this piece of lead to a member of the finny
tribe is responsible for this vein of humor
from the press service of the Government
Bureau:

“If the Post Office Department adopts
night flying, its air mail planes will go troll-
ing very often with a bait in the shape of a
little lead fish on the end of a 300" copper
line. The air mail planes will not catch

Motorized Radio

Sullivan, the meeting being at the Fair
Grounds, some five miles from the trans-
mitter. The speech was received on the
car equipment and reproduced on the loud
speakers with sufficient volume to be heard
several - hundred feet from the car. Mr.
Haney, of the International Harvester
Company, also made a speech to the farmer

fish, but they do expect to fish ether waves
from the air which will tell them where they
are or whether there is a storm raging over
the field on which they are due to land.”
The radio amateur, who this past summer
may have taken his receiving set and loop
antenna aboard a canoe, and used artificial
bait on his fishing hook for luring the finny
tribe, will appreciate the subtle humor of
the wit who would liken casting for fish to
that of fishing for clectromagnetic waves in
the limitless “clectric pond.”
High-frequency electric currents for the
operation of the radio-telephone will be gen-
erated by a fan-driven generator. The latter,
(Countinued on page 1003)

E.

boys encamped at the fair, making his
debut as a radio orator.

A number. of radio concerts were given
both about the streets of the city and the
fair, the music being picked up while the
car was running. In this connection a
number of interesting phenomena were
noted. The directional effect of the antenna

was found "to be very

marked, the signals coming
in with maximum intensity
when the car was at right
angles to the transmitter,
facing towards, or away
from the transmitter, and
reaching a minimum at cer-
tain oblique angles. In mak-
ing a 180° turn, there were
two positions at which the
signals were entirely lost.

Very pronounced absorp-

~tion and wave distortion
effects were noted in the
neighborhood of  certain
structures, as well as when
a passing trolley car altered
the effective length of the
trolley wire.

A light truck is now
being permanently equipped
with a demonstration set, so
that in the near future it
will be no uncommon sight
to see the Radio Car thread-
ing the prairie roads of
Dakota, and " bringing the

A Dealer in Grand Forks, N. D., ﬁluipped His Car With Radio, as Suggested in a Recent
Issue of Radio

ews, and Obtained Excellent Results.

)
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wonders of radio into even
the most remote districts.
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The Story of Mahlon Loomis
Pioneer of Radio

By S. R. WINTERS

Loomis,

eter. Loomis

g?{iies of the Drawings
c¢h Appeared in the
Patent Papers of Mahlon
eft: Static
Electricity Induced in an
Elevated Wire Caused an
Electrical Discharge.
Right: At the Receiving
End the Electri
Discharge Induced a
Smaller Current inthe Wire |
and Deflected a Galvanom- <3

Interesting and Visionary
Theories of the Reasons
for This Phenomenon.

trical

Had Some

./’

LACK FRIDAY"—the

ruinous
Wall Street panic of 1868—the
devastating fire of Chicago in 1871,
and a Congress not kindly disposed
towards an untried project, were an
overwhelming series of untoward circum-
stances which probably delayed the benefits
of radio-telegraphy for 30 years. For it
was before the birth of Guglielmo Marconi,
who successfully transmitted the first com-
mercial communication by electromagnetic
waves, and 32 years before he performed his
masterly feat of sending a wireless message

eventually between continents thousands of
miles removed, is as gripping in events of
romance and tragedy as any pages of fiction.
He was born in Fulton County, New York,
in 1826, one of a family of nine children.
His father was Professor Nathan Loomis,
a graduate of Amherst College, and one of
the founders of the American Ephemeris
and Nautical Almanac, A family of teach-
ers, scientists, and literary lights—was fthat
of Mahlon Loomis. When only ten years
old, with his parents he moved to Spring-
vale, a point 20 miles from ‘Washington,

D. C.° Recorded knowledge of his - early.
predilections and educational training is
scant. Correspondence from-a friend, how-
ever, reveals the fact that he taught school
as a means of obtaining funds with which
to study for his profession as a dentist,-
ha\{mg attended a dental school in Cleveland,
Ohio. He established dental offices at: the -
corner of Ninth Street and Pennsylvania
Avenue, Washington, D. C. His noteworthy
contribution to dentistry was the invention
of ‘a plate for containing false teeth, in
recognition of the value of which Queen

over a distance of nine miles, that
Mahlon Loomis, a dentist of
Washington, District of Columbia,
had built an aerial in the Blue
Ridge Mountains of Virginia for
the transmission of communica-
tions in the absence of wires.
And, may it be said at the out-
set of this article, that this is no
attempt to “rob Peter to pay
Paul” with respect to the honors
that have already been bestowed
on the pioneers who have made
possible the practical realization
of the wonders of wireless waves.
It is neither an effort. to deprive
of credit those to whom recog-
nition has already been generously
accorded, nor an attempt to chal-
lenge the cause of a scientist to
whom the world has not seen fit
to extend lavish and enduring
recognition. The burden of this
narrative, however, is concerned
with a recording of the facts of
the life and experiments of an
American pioneer in the field of
communication through space with-
out the use -of conventional tele-
graph wires. The basis for the
data incorporated in this manuscript
are printed records, frequently
fragmentary to be sure, found
in the Patent Office, Library of
Congress, Smithsonian Institution,
and the personal effects of the
subject in the possession of his
descendants. .
The story of - Mahlon Loomis,
apart from his pioneering experi-
ments to maintain intelligence
between two mountain peaks and

Victoria of England conferred a

_clare that the following is a full descriprion

UNITED STATES

PATENT OFFICE,

MAHLON LOOMIS, OF WASHINGTON, DISTRICT OF COLUMBIA.

{MPROVEMENT i

N TELEGRAFHING.

Specifiestion formiog part of Letters Patent No, 129,071, dxted July 10, 1672

To all wchom it may concern:

Be it known that I, MAHLON Loomts, den-
{ist,of Washington, District of Columbia, have
invented or discovered a pew and Improved
Modeof Télegraphing and of Generating Light,
Heat, aitd Motive-Power; and I do bereby de-

thereof,

‘The natare of my invention or discovery con-
sists, in general terms, of atilizing nataral elec-
trieity and establishing an electrical eurrent of
cireuit for telegraphic and other purpose b
ont the aid of wires, artificial batteries, or ca-
Dblestoform such electrical cirenit, and yet con-

i from one ¢ of the globe to
anvther,

To enable others skilled in electrical science
to make use of my discovers, I will pioceed to,
describe the arrangements and mode of oper-
ation,

As in dispensing with the double wire,
{which was first used in telegraphing,) aud
taaking use of but one, substituting the earth
instead of a wire to form one-half the circuit,
#0 I now dispense with both wires, using the
carth as one-half the cirenit and the .coutina.
ons electrical element far above the earth’s
xutrface for the other part of the circuit. I al-

with the atmospheric stratam or ocesn overly-
ing tocal disturbances. Upon these mountain.
tops [ epect suitable towers and apparatus to
attract the electrieity,or, in other words, to
disturb the electrics! equilibrinm, and thus ob.
tain a current of electricity, or shocks or pyl-
sations, whick traverse or Cistarb the positive
electrical body of the atmosphefs above and
between two given points by oommnnicating
it to the'megative electrical body in the eartl
below, to form the electrical cirenit.

Y deem it expedient to use an insulated wire
or couductor as forming a part of the Jocal ap-
paratus and for conducting the electricity down
to the foot of the mountain, or as far away as
may be convenient for a telegraph-ofiice, or to
utilize it for other purposes. -

I donot claim any new/key-board nor any
new alphabet or signals; I do not claim any
new registor or recording instrument; bt *

What I claim as my inveiition oy discovery,
and deaire to secare by /Letters Patent, is—

The atilization of nutara) clectricity from
elevated poiuts by copecting the opposite po-
larity of the celestiol dAnd tevrestrial bodies of
‘e]lectr/ieiz_vv:]t fqi_ﬁ'erfn; po,inm by _suitablel con- -
.ductots, and, for telegraphic purposes, relying
upon-the disturbance producad in the two eloc-
heli g

sa dispenso with all'artificial b , but use

p bodies (of the earth and atmos.

the free electricity of the atmosphere; co-oper-
ating witk that of the earth, to supply the elec-

p!gqre?‘.by an interruption of the continnity of
one'of ghg conductors from the e19ckiml body

trical dy namic force or cuirent for '
ing and for other useful purposes, such aslight,
heat, and motive power. . P
As atmospheric electricity is fonnd mors and
moro abundant when moisture, clouds, heated
currents of air, and other dissipating influcuces
are Jeit below and a greater altitude sttained,
ray plan is to seek a8 bigh an elevatiop as prac-
ticable on the tops of high mountains, apd thus
penetrate or blish electrical ¢o

d upon its opy

P g inus, and. thus p g & cir-
- Cnit or’communication between the two with.
ont an artificial battery.or tue further use of
wirea or cables to connect the co-operating

stations. .
P MAHLON LOOMIS.

‘being indicat or corTe-
5 A

. 'Witnesses:
©- - Boym Evlor,
0. C. WiLsON.

medal expressing the sentiment that
“it is of great benefit to man-
kind” The “Loomis False - Teeth
Plate” continues-in existence,

The inspiring incentive, or exact
year of occurrence, which prompted
Mahlon Loorhis to divert his atten-
tion.aid energies from the prosaic
job of pulling teeth to that of
delving into the then purely spect-
lative realms of wireless telegraphy
has not been definitely established.
However, as early as 1865, when
he was 39 years old, fra mentary
evidence is to be found in the
Library of Congress that he built
a kind of radio-telegraph antepna.
The more or less crude device for
the reception and imparting of
electric energy took the form of
a kite agerial—probably the first
ever construeted in the world.
A. T. Story, an English author,
in his book “Story of Wireless
Telegraphy,” published in 1904.
avers that “with this -scheme of
Mahlon Loomis we first hear of
the application of vertical “con-
ductors or antennae, as they are
sometimes called, for the trans-
mission of signals to a great dis-
tance.” The same writer credits
the Washington dentist with “the
idea of utilizing electricity for the
purpose of establishing . electrical
communication between. = distant
places” B

The -original antenna which to-

.day. is. essential in the transmission

Photograph of the Original Patent Issued to Mahlon Loomis,. . _
the Pioneer of Radio. .
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. and " reception of_electrpmagnetic

waves whether in form of a
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Possible. He Believed the Electricity in Air Sur-

rounded the Globe and Extended to the Limit of the
Atmosphere Beyond Which Was Vacuum.

towering device or a_ “loop” or “coil”
which may be carried in a suit-case, was
designed and installed 57 years ago, if we
are to attach credence to the dust-laden
documents found in depositories at the Na-
tional Capital. The kite-like antenna, which
recently has been adopted by the United

States . Navy Department as ‘emergency
aerials on scaplanes, in this trail-blazing ex-
periment of Mahlon Loomis merely con-
sisted of kites covered with fine gauze wire
of copper, held with an cxtremely delicate
string or tether of the same material, the
lower end of which formed connection with
the ground by lying in a coil in a pool of
water. . Two galvanometers were in circuit
connection at the two different ele-
vated points on the Blue Ridge
Mountains, 14 miles apart, and it 1s
recorded that the wireless impulse
was- perfect when the apparatus was
finely manipulated.

- As early as 1868—54 years ago—the
“Loomis Aerial Telegraph Bill” was
iritrodueed in the United States Senate
by Hon. Charles Sumner. The
Congressional Globe (the present-day
Congressional Record) of January 13.
1869, carries an account of the debates
favorable dnd unfavorable to the
passage of- this’ legislative measure.
The original bill contemplated the

appropriation of $30,000 as a mecans
" 5f aiding Doctor Loomis in making prac-
tical his discovery. Congressional actton was
Jeferred from year to vear; meanwhile mem-
bers of Congress dubbed the inventor a

“dreamer” and his discoveries as “moonshine”
and “airy nothings.” Finally, in 1873, the
“Loomis Aecrial Telegraph Bill” was signed
by President Ulysses Grant, hut for some in-
explicable reason not mude clear by the avail-
able records, Congress failed to appropriate
the $50.000 originally indicated in the meas-
ure. Efforts to enlist the financial assistance
of financiers in Wall Street, Nev: York City.
were alike unsuccessiul, “Black Friday,” the
terrible panic in 1868, wrecking any contem-
plated plans looking to financial aid for the
project. Oddly enough, an organization o1
promoters founded in Chicago for the pur-
pose of realizing the practical value of the

Earth.
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Loomis Believed That Communication Was
Wires Through the Strata of Electricity and Returning Through
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DR. M. LOOMIS

Loomis progeny was wrecked in the devas-
tating Chicago fire of 1871. Somechody, n
reviewing this series of untoward events,
voices the viewpoint “That the ‘fortuitous
concurrence of circumstances’ ordained—
that all of his plans should come to naught—
that not he, but another, should reap the
rewards of his patient researches.”

A one-page leaflet, minus the customary
diagrams or sketches accompanying an in-
vention, in the files of the United States
Patent Officc is probably the most conclu-
sive and enduring testimony to the pioneer-
ing investigations of Mahlon Loomis in the
feld of wireless telegraphy. It is the first
letters patent issued in this country relating
to the art of radio-telegraphy, and, with the
exception of a patent granted to James Bow-
man Lindsay for the transmission of mes-

R

The Arrows Show His
Formed.

sages over short distances by aid of artificial
batteries near Dundee, Scotland, has priority
the world over. Bearing the title, “Improve-
ment in Telegraphing,” this letters patent is
aumbered 129,971, and was dated July 30.
1872. The absence of a means for generat-
ing high-frequency currents in this inven-
tion of hali a century ago is considered by
wireless authorities as its outstanding weak-
ness and a fault which deprived the subject
oi this article as being the inventor of the
svstem ol wireless telegraphy as we know it
today. Adherents who would contend that
this Washington dentist was the real pioneer
in this field of rapid communication contend
that if Congress had accorded support to his
project, he would have developed @
generator, so essential in the propagation of
clectric disturbance, as w means of conveying

Lﬁii-""‘" Left: Having Demon-

y strated the Communication
! of Current Without Wires,

! Loomis Expounded the

! Theory Hlustrated in the
Other Drawings on This
Page. Onthe Left His
Drawing Indicated That
to Conform With His
Theory, the Wires Must
Be Erected as High as
Possible. On the Right
His Illustration Prophesied
Transmission Across the

. Ocean.

-
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Made Possible Without
Conception ¢f the Circuit That Was
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This Pioneer of Radio Propounded the Theory That
Electricity Existed in the Form of Strata, Increasing
in Density as It Neared the Limit of the Atmosphere.

messages through space over long distances.
The Loomis Letters Patent No. 129,971,
“Improvement in Telegraphing,” was issued
16 years in advance of the announcement of
Professor Heinrich Hertz of Karlsruhe,
Germany, that he had produced, detected,
and measured electric waves propagated
through space, by which are conveyed radio-
telegraph and radio-telephone com-
munications. Inquirics to friends of
Mahlon Loomis secking information
as to whether or not Doctor Loomis
in the transmiss:on of messages over
distances ranging from 11 to 20 miles
employed “Hertzian waves,” are re-
sponded to with a counter inquiry.
“If they were mnot electromagnetic
waves what could they have been?”
The original patent, which for the
first time contemplates dispensing with
wires and cables in the transmission,
5f  communications through space,
bears reproduction in its entirety.
The experiments of Docw: Loomis
were negotiated in the Bluwe Ridge
Mountains of Virginia, scientists and other
observers witnessing the then remarkable
phenomena. A newspaper, published in Phil-
adelphia, bearing the date of December 27,
1878, carries the following account: “His ex-
periments are conducted from high hills or
mountains, though he has tclegraphed as far
as 11 miles by having kites raised at each end
of that distance, flying them with a fine cop-
per wire instead of a string. The instant they
reached the same exact altitwde or got into
the same current, telegraphic communication
by aid of an instrument similar to the Morse
instrument could be carried on as perfectly
as if the two kites were connected with wires,
The lowering of one kite, however, breaks
off comnumication immediately.”
(Continued on page V66)
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- Radio Messages Typed 6utomati’ba((y~

-~ From Airplane to Ground.

A New Desi

Records Radio Messages.
1s Seen in Operation.

gn of Teletype Recently Develoved at the 2
Bureau of Standards Which Auto matically Transmits and +¥
Below, the Complete Device L

By S. R. WINTERS

HAMPION

typists who now

manipulate the

keyboard of

typewriters with
incredible swiftness un
der the staid environ-
ments of offices may in
the future qualify as
speed demons when
aloft in airplanes. The
click of the typewriter keys may vie for su-
premacy with the din of noise of the magnetos
of the aircraft engine. Moreover, the rapid
depression of the keys of this form of print-
ing machine may be faithfully recorded by
means of radio telegraph on a printing unit
in a wireless receiving station planted on the
ground. Withal, this strange adventure
marks the application of the mechanism now
employed in the automatic transmission and
reception of telegrams by the line-wire sys-
tem of communication to the sending of mes-
sages by the medium of electromagnetic
waves through space.

This radical dcparture, evidencing the
constant and surprising developments in the
application of radio-communication, is made
" possible by the adaptation of a modified form
of ~the “Teletype,” an instrument highly
developed for telegraph stations in the trans-
mission and reception of telegrams automat-
ically. The electric impulse, however, in this
instance, travels along a wire, and as the
name might imply, the operator “tells it to
the type” instead of some other vehicle of
conveyance. It is almost human in its be-
havior, which habitual demonstration in land-
line telegraphy probably occasioned the in-
quisitive scientific mind of John B. Brady,
of Washington, D. C, to ponder its appli-
cation to communicative purposes in the ab-
sence of wires—"“space radio,” to be explicit.
Its service on board aircraft was oniy one
of the several uses suggested, this applica-
tion being given priority and prominence of
mention in this article by reason of its spec-
tacular tendency. The interchange of mes-
sages hetween two points on land, intercom-
munication between sea-faring vessels and
between ships and shore, are among the po-
tential services -indicated when’' the “Tele-

type” and Hertzian waves form a unity of
purpose.

The counsel and practical assistance of a
formidable array of radio-engineering and

mechanical talent was enlisted for the nego- .

tiation of the trail-blazing experiments,
which have been conducted intermittently for
a period extending over a year or more. The
Morkrum Company of Chicago, inventors
and manufacturers of the “Teletype,” was
committed to the plans of the innovation and
contributed the services of J. O. Carr and
Ronald S. Wishart in hopes of realizing the
aims of the pretentious undertaking, The
personnel and resources of the Bureau
of Engineering of the United States

%ﬁ%ﬁ 3

Navy Department were pledged to the
ends of achieving results, despite the
skepticism expressed by one or two of
the members of the radio-engineering
laboratories whose conservatism des.
paired of the success of the radical
departure. Among those whose co-
operation has contributed to. the
relative triumph of the adventure are
Commander Stanford C. Hooper, head
of the Radio Division of the Bireau
of  Engineering; Lieutenant-Comi-
mander E. H. Loftin; John B. Brady, an
officer of the Naval Reserve Force; Alfred
Crossley, expert radio aide; Commander A,
H. Taylor, in charge of the Naval Air. Sta-
tion at Anacostia; Dr. L. W. Austin, head
of the Radio Research Laboratory of the
Navy Department; Dr. John M. Miller ;
Lieutenant H. W. Kitchen; L. C. Young;
C. B. Mirick; and Messrs. Meyers and
Judson.

The initial experiments were negotiated
between- the Radio Research Laboratory of
the Navy Department, located at the Bureau
of Standards, and the Naval Aircraft Sta-
tion at Anacostia—approximately eight miles
intervening. The “Teletype” for these tests

—
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fig.2:

Motor supoly clireur
/000 ohmS

:rhe Radio Receiving System at the Bureau of Standards With the Connections for the Teletype to
Permit Automatic Reception.
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"was loaned to the Government by J. O. Carr
and Ronald S. Wishart, respectively man-
ager and assistant manager of the Sales
‘Engineering Deépartment -of - the Morkrum

‘Company. The ultimate objective was to
transmit wireless signals by manipulation of
.a keyboard bearing striking similarity to that
of a typewritér, through space, for a distance
of several miles in such a trustworthy man-
ner that they- might be faithfully recorded
automatically at the radio-receiving: station.
The .ficst 'attempt at .communication -in this
way resulted in the jotting down of ar. unin-
telligible jumble of - representations, which
resembled more closely Chinese signs than
the -English language. ~Success was not de-
spaired of since patience never ceases to be
a virtue with scientists in their explorations
to.“unfold new.truths and -clothe old prin-
ciples in fresh garb. A series of efforts to
effect intelligible communication by the
‘strange combination of the “Teletype” and
the “ether waves” breught order out of a
‘baffling confusion, to

(over case A 8 ¢
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e
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The keyboard of the
Teletype operates
levers which control
the opening and clos-
ing of contacts. Each
letter is represented
by a certain number of
closings and spacings.
On the right is the
special relay used at
the receiving statioms.

AL s

motor. whose source of sup-
ply ma . be either 110 volts of
direct or alternating current.

The design of “Teletype”
employed on aircraft derived
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its electric power from a :

6-volt storage ~battery, the unit of power
commonly used in radio-telephone receiving
outfits for lighting the filament of the elec-
tron tube, or “King Electron,” as one radio
engineer 1s wont to dignify the importance of
this electric unit. The base of this automatic
device likewise supports a discriminating or
selective printing mechanism, operated by the
same motor previously referred to and con-
trolled by a pair of armature coils. The lat-
ter are actuated by incoming wireless signals
as a means of setting in motion the selective
mechanism by which the radio signals are
recorded in printed form. One complete
“Teletype” was assigned for service at the
Radio Research Laboratory of the Navy
Department, located at the Bureau of Stand-

zontal selector bars is arranged within the
latter automatic. printing . device, equipped
with cam faces in such a fashion that the
depression of a particular key results in the
cam engagement with individual bars, push-
ing them laterally to control the position
of locking latches. These. in turn, hook
over a set of goose-neck levers, picturesquely
described. The levers control the opening.
and closing of contacts, and are, in turn,
manipulated by a group of differentially po-
sitioned cams, which are continuously ro-
tated by the motor on the “Teletype.” By
pressing a particular key certain of the
goose-neck levers release their contacts
whereby the cams in their rotation cause
the closing of the radio-transmitting circuit
in a sequence of im-
pulses.

employ a figure of
speech. A speed of 45

IHEN OF THE ¥ORK DONE BY THE TELETYPE TRANSMITTER WHILE OPERATING AT AN A\‘ERABB)

The wireless trans-

words a minute was
attained, in the trans-

mitting circuit may be
completed through the

‘mission and reception
‘o f° communications, {37?5”

WOULD JUDGE THAT THE .SPEED OF THIS HESSAGE IS ABOUT TAENTY OT TRENTY «FIVE!

grid circuits of the
electron-tubes, as de-

_without errors. The
specimen of message

scribed in Fig. 1. Os-
cillations may be start-

transmitted from the g—
Bureau of Standards ?\\'URﬂS PER MINUTE

NAVAL AIR -STATION TRANSHITTING FOR BUREAU OF STANDARUS%

cd and stopped, as well
as impulses of electric

and received at the
Navdl Air Station at

Anacostia, exhibited as
Fig. 5 in the group of

(N‘AVAL RADIO RESEAFCH .L'ABCRATY )

illustrations herewith
reproduced, substanti-
ates the claim ad--
‘vanced.

The Morkrum Company loaned to the
United -States Navy Department a set of
“Teletypes,” an inventive product jointly
realized by Charles L. and Howard L. Krum.
Briefly, as applied to the communication sys-
tem founded by Bandot, the “Teletype” is
an automatic transmitting and receiving
mechanism for dispatching messages over
telegraph wires and setting down the signals
at a distant receiving station. The apparatus
comprises a base scarcely larger than that
of -a standard typewriter, and contains a xey-
board closely resembling the office utility
referred to. A set of .transmitting contacts
are mounted on a unit driven by an electric

To radro
rec.control

Holor suply
arcuit
i

Sample of the Reproduction of a Message Received Automatically on the Teletype.

ards, while another set was sent to the
Naval Air Station at Anacostia.

The “Teletype” was connected to the radio-
transmitting apparatus, as illustrated in Fig.
1. When the keys on the keyboard of the
former instrument were depressed, the effect
produced was that of modulating the elec-
tron tube of the wireless transmitter, causing
the going forth of impulses of energy from
the radio-communication system. The key-
board, shown in Fig. 3 of the group of
diagrams, is provided with a standard set of
key-levers pivotally
mounted within the base
of the “Teletype” A
group of five hori-

.Q. N

SR

The transmitting

circuit of the
teletype. Oscil-
lations are start-
ed and stopped
in a sequence
corresponding

to the key which

Gov.contoct- il

Tansm.contacts =" iR

NS

Seypoard

is depressed,

ARG
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eniergy released from
the antenna, in a se-
quence corresponding
to the particular key
depressed.  Differing
radically from other
systems of communi-
cation is the innovation of employing an im-
pulse code possessing five units to each
character. This mode of transmission is
obviously at variance with the dot and dash
code, commonly employed by telegraphers.
For instance, the letter “a,” shown in Fig. 4,
may be represented by two circuit closings
and three spaces, governed by the releasing
of the goose-neck levers on the “Teletype.”

When flung into space, consigned to the
increasing burdens of the electro-magnetic
waves, these impulses of electric energy may
be “picked up” at receiving points and auto-
matically printed by a receiving “Teletype.”
A peculiar virtue by reason of the novel
combination of the latter instrument with
that of the “wonderful wireless waves” is
the possibility of the secrecy enyeloping the
transmission and reception of radio com-
munications. This desirable feature may
be accomplished by providing the communi-
cative system with several different types of
wheels for use on the printer, and at the
same timé making provision for a supply
of removable rubber caps on the keyboard
to correspond with-the types of wheels em-
ployed.

The radio receiving station, in operation
at the Bureau of Standards, is represented
in Fig. 2 of the series of schematic dia-
grams. Continuous-wave transmission ‘was

(Continued on page 1001)
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Start a Radio Chart and Double the
Fun of the Game

By ARMSTRONG PERRY

HE least enjoy-

able part of an

experience  is

the having of it.

While it is hap-
pening there is often
some irritating distrac-
tion, some fly in the
ointment. It rains at a
critical moment, or the
new moustache makes
an impression exactly
contrary to what was
expected, or something.
Anticipation usually is
longer and often keener
than participation. But
the part. of a good time
that ~you can have
whenever and wherever
you wish, if you have
preserved it, is Memory.
That is why I keep a
radio chart whereon ‘I
place a star to mark
each unusual radio ex-

before the Fourth and
one of the largest of the
immense crowds that
came from all parts of
the country to see it
was drawn by Brown’s

of ties and barrels by
radio.

It was from Salem
that I started on my
first trip to Europe, in
1908.  The Cunatder
Ivernia -.on <which- 1
sailed from‘Boston*was

. radio-equipped.-*By-cul-
tivating the. deck ‘stew-
ard I obtained an_intro-
duction to the ship’s
printer. - This . wasi-a
somewhat circuitous
rout to the radio cabirn
which could not be ap-
proached directly by
second-class passengers
like me, but it was the
best I could think of.

x19

8%

perience, ]
The first star is at
Salem, Massachusetts.

That is where I lived,
working on the site 2
where Alexander Gra- ’
ham Bell perfected his
telephone, when Mar-
coni received his first
transatlantic radio
signals. The members
of the Y. M. C. A.
Boys’ Department over
which I presided were 10,

with radio cabin.

L@ D oo

1. Salem, Mass. Learned of Marconi’s success

Trip to Europe on Cunarder “Ivernia,

Visit to Portsmouth Navy Yard.
Brooklyn, N. Y. Started radio club.

Boy Scout Camp, Palisades Interstate Park. Radio instructi;
New York City.
Trip to France on Transport “Walter A. Luckenbach.”

Trip to France on Transport “Tiger.”

- Trip to England with Boy Scout Jamboree Delegation on Transport
via Belgium and France on Transport “Princess Matoika.”

Douglaston, N. Y. My first station.

EXPLANATION OF STARS ON ARMSTRONG PERRY’S RADIO CHART

Listened to radio traffic.

Radio course at Y. M. C. A.

ful transatlantic test, 1901.
” 1908, working in ship’s print shop and keeping in touch

on from Marconi man.

‘“Pocahontas,” returning

Having been a printer
in my earlier days I had
no difficulty in getting
on good terms with the
setter of type and
kicker of the press.
As I had been, sti¢king
type in a. French news-
paper office at ‘odd times
for two years to acquire
a working knowledge of
the language of Paris,
my hand was in. I set

Started radio club.

New York City.
Started scouts on radio and demonstrated at Ligh school,
Visited Government stations, had receiver in my room, and listened daily to

among the first to get 11. My first vacuum tube set.

] 12. Canton, Pa.
excited about the new 13, Washington,

up the bills of fare in
three languages and—

invention, and before Ly sorts of trafic and programs. what I was fishing for
long we had a wireless 14, Waterford, Va.  With temporary hook-up demonstrated Government time signal service for —the daily news re-
club. high school teacher. ceived: by radio  and

An inventor named 15. Harrisonburg, Va. Listened to WGY, Schenectady, and learned of efficient methods of local printed in a little sheet

radio dealer.

Brown had a laboratory e N

just off Town House 17. Navy station Key West.
Square. He used  to 18. Santiago, Cuba.
explain  his electrical 19. Cayey, Porto Rico.
apparatus to me, includ- 20. 1
ing a raido receiver that ;; I‘;V;%g’ g;t‘:‘t(;
he invented -which was 23 Harrisbur °1§ X

: 3 N . g2, Pa,
carried by :the: United 21
States battleship fleet 25.
that circumnavigated 26.
the globe -in ' 1908. 27.

Salem used to have an
enormous  honfire on
Gallows Hill ‘the night

Heard occasionally in New York.

Heard in New York.
Heard in New York.
Heard in New York.

KDKA, Pittsburgh. Heard in many places.

Heard in several places.
Also Great Lakes Navy Station.

Heard occasionally.
Interested Regional Scout Executive in radio and later inspected his station.
Chester, Pa. Interested Scout Executive in radio and later inspected his station.
Listened in at scout’s station at Mohawk Village,
Visited University of Vermont station at Burlington.
WGY, Schenectady, heard in many places.

Many of the stars cover experiences too numerous to mention.
Navy station and WGI at Medford Hillside,
riences around New York and Washington are too numerous to mention.

Eastern States Exposition.

The one at Salem covers Boston’s
which have been listened to many times.

for . circulation among
the passengers. ™

One of the. first
pieces of copy ' that
came _down . from

“‘Sparks”.had. me guess-
ing. It was an item
saying . :“The.. Ivernia
got" in . touch “with sthe
Company’s " ship .* Lusi-
tania at 4" p. m.. yester-
ot day and remainediiin

(Cc ontz'n_ued oft pagé 926)

Does the Public Expect Too Much of Radio?

N a recent trip through northern Ohio
O and along the shores of Lake Erie,

the writer gathered an impression
which has since been growing steadily. This
is in effect that the public expects too much
of radio. Whether this condition is due to
the dealer, or the various new publications
which have entered the field, or to some
other source, is problematical, but doubtless
all have contributed their share to cause this
regrettable condition.

The writer traveled in a radio-equipped
touring car, and whenever we parked on any
prominent street a small crowd soon gath-
ered. Of course, we were questioned as to
how far we could pick up signals, etc., and

*Chief engineer, the Precision Equipment
Company,

By HOWARD S. PYLE, R.E.*

upon informing our questioners that we have
plainly heard broadcasting stations at 25
and 30 miles, many seemed surprised, some
saying that they understood that it was pos-
sible to hear from several hundred miles
with an equipment installed in a motar car.
Perhaps, under ideal night conditions, in a
good location, with two or more stages of
amplification, these freaks occur, but it is
preposterous to expect long distance recep-
tion on a small flat-top antenna of four
wires, 12’ long, clevated but 6" ahove the
car top, and employing no ground connection
other than the counterpoise effect of the car
chassis. We were using a Westinghouse

" Aeriola Sr, with no amplification, and con-

sidered that we wers obtaining very pond
results,

It was found further that any number of
people cannot understand why their equip-
ment is subject to static disturbances, they
having the best obtainable outfit on the
market. It seems in some cases that the
dealer from whom they purchased the equip-
ment assured them that static would be
negligible with their apparatus, regardless
of how strongly it was apparent on other
equipment. Similarly, the annoying “squeal”
which is always audible from a nearby re-
ceiving set when your own tube is oscillating
and the other station is hunting a signal,
seemed to a number to be entirely superfluous
and they were demanding equipment im-
mune from such squeals. This meant non-
tegencrative sets, which, if purchased, they

CConfinued o page 934}

stunt of lighting a pile -

communication ~twenty-
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Berne Radio Station

A Descrirtion of the Transmitting Apparatus of the New Swiss [nstallation

Radio News
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Wavelength in Metres

}1‘ig.'3 Shows the Radiation Resistance of the Anteana Plotted

Against the Wave-Length,
Above:

and Air Condensers.

S i most modern wircless stations
the general arrangement is one of
“central control.” This system al-
lows of direct duplex communica-
tion from one large center to an-

other, when from technical and other reasons

the transmitting and receiving stations are

situated some distance from such a center
this arrangement also facilitates the handling
of traffic. In the case of the Berne Station
the control or operating office is contained
in the main post office in the Swiss capital.

The transmitting station is situated on a
plateau about 1,800 feet above sea level on
the outskirts of the village of Munchenbuch-
see. A good idea of the site can be obtamed
frem the photographs, which g‘nvc a general
idea of the station.

The traiismitting and receiving  stations
are located some 10 kilometers north and
5 kilometers west of Berne respectively.

The transmitter is a coupled circuit Mar-
§om valve set, emploving 12 MT6 three-
clectrode valves in parallel and a total input
of 25 K.W. The electric supply for the
station is taken from the Berns Power Sup-
gly Company at 16.000 volts thrce-phase 30
cycles, transformed down to 300 volts at
sub-transformer station, and brought in on to
the main switchboard by underground. cable.

The necessary H. T. D. C. voltage for the
anodes of the oscillating valves is obtaincd
by double rectiiying the three- phase supply
by means of 12 two-electrode val ves. typc
MRS. For this purpose the main supply
is led in to the primaries of three transform-
ers, the windings of which are delta con-
nected.  The secondaries are star connected,

- the end of each winding being -connected to
{hL plates of two valves and the D. C. output

aken from the filament circuiz and the mid-
Pomt sce Fig. 1.

The characteristic of this three-phase
double rectification is that the resultant con-
sists of about 90 per cent D. C. compomrnt'
plus 10 per cent ripple of six times the
original frequency; very Mhttle filtering is
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Two Views of the Transmission Room at the Berme |
Sbatmn, Plainly Showing the Banks of Tubes, the Inductances ¥

The Reserve Power Plant at che, Consisting of a 50 KVA Generator Drawn by an 80 H P.
Diesel Engine.

necessary to transform it into a constant
D. C. supply.

The primary power input can be varied
from eight K.W. to full power by means of
variable iron core chokes, one being connected
in. each phase and capable of synchronous
adjustment. The lighting of the rectifier
and oscillating valve filaments is accom-
plished by transforming the three-phase
main supply into two-phase by means of a
“Scott” connected transformer, one phase
cach being used for the oscillator and rec-
tifier - filaments respectively. The connec-
tions.of the oscillating valves i1s the usual
top feed arrangement and the general scheme

of connections of the oscillating circuir
shown in Fig. 2. .
LOEW) |
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As will be seen from Fig. 2, a separate
anode tap coil coupled to the closed circuit
inductance is wused; this arrangement on
medium power is more satisfactory and also
sumnplifies the design of the main inductance.

- The closed circuit  is -completed through an

air condenser of 0.006 mfd., and is coupled
to the aerial inductance by two adjustable
coils which are normally in opposition.

Control of energy to the aerial is effected
by shorting or unshorting one of these coils
by means of a specially dcsxgned single con-
tact key operated hy a Creed compre%sed
air engine.

It may be pointed out, that nowadays, if
the transmitting wave can he kept absolutely
constant, the receiving side has available
circuits which greatly decrease atmospherics
and other disturbances and allow the use of
mechanical recording devices, such as direct
printers, ete., also duplex conditions to avail
irrespective of  directional aerials. This is
the reason why the somewhat
novel method of " keying de-
scribed has heen employed; it
possesses this great advantage
of giving steadiness  of wave
without bringing'in any appre-
ciable undcrtonc or compensa-
tion wave. It is especially ap-
plicable to high speed signaling
owing to the quick cut on and

o

13000 ¥ DC ————~

0o |

Fig. 1.
Rectification of Three-Phase Supply.

Complete Circuit Above.

WWW americanradiohictorv com

The High Tension D.C. Voltaze is Obtained With Full
The Main Supply is Led
into the Primaries of Three Transformers As Shown in the

off of the signal, and almost
coniplete absence of sparking at
the key contacts.

By careful design of the
closed circuit the high fre-
yuency resistance has been

brought down to 0.6 ohms at
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Right: Exterior View of the Berne Transmit-

ting Station. This Station is Controlied from

the Berne Post Office But is Located Six Milss
from the City on a Hizh Plateau.

the normal wave of 3,400 meters, thus

giving an efficient transfer of energy

to the aerial circuit.

The aerial is an inverted “L” made
up of two four-wire cages, carried en
two self-supporting towers, each 300
it. high, spaced 600 ft. apart, the nai-
ural period of the aerial being 1,600
meters and the capacity of 0.0042 mid.

In accordance with the latest prac-
tice the earth coming under the influ-
ence of the aerial field is efficiently
screened by means of 18 wires sup-
ported on 30 ft. lattice steel poles, and
which, connected to the lower end ai
the aerial tuning inductance, form the
return path of the aerial circuit.

Resistance measurements taken show
the efficiency of the aerial at 3,400
meters to be of high order.

The curves of the total resistance and
radiation resistance of the similar

aerial at Ongar (the English end of
the service) are shown in Fig. 3,
plotted against wave-length.

Radio

Concerts

IO

Circuits.

Left: Motor Generator Groups
for Supplying Current for Signal-
ing Keys and Various Relay

In case of any failure from the outside
source of supply a reserve power plant is
mstalled consisting of 80 H. P. Diesel en-
gine, driving a 50 K.V.A. three-phase gen-
erator. 3500 volts, 50 cycles, shawn in the
photographs.

The necessary auxiliary machines are in-
stalled in a room adjoining the main trans-
mitting room and consist of :

A.C. D.C. motor generator groups for sup-

plying the necessary current for signaling -

keys and various relay circuits. Motor
driven air compressors for supplying com-
pressed air workirg the Creed engines, and
blower motors for cooling the filament seals

Radio News for November., 1922

of the oscillating valves, and cooling key
contacts. - All the auxiliaries are in duplicate
in case of breakdown.

The central control and operating office
%s on the third floor of the Berne main post
office. and has direct telephone commun:ca-
tion with all the principal towns in Switzer-
land and also Milan. Control of the trans-
mitting station is arranged for both hand
and high speed working. The high speed

The Central Control Room at the Berne Pest Office. Messages
Are Received from the Receiving Station Three Miles Away and
Transmitted from the Sending Station Six Miles Away. Dugplex
Operation at 180 Words Per Minute is Conducted.

apparatus consists of three Gell automatic
perforators for punching up the Wheatstone
slip and two Creed Wheatstone transmitters,
capable of working up to 150 w.p.m. The
high speed received signals are passed on
from the receiving station over ordinary
land lines, and the signals are recorded on
Marconi undulators, which are capzble of
speeds up to 120 w.p.m. For normal hand
speed working the received signals nperate
a P.O. type sounder, but provision is also
made for receiving by the ordinary method
of aural reception by telephones, during bad
(Continued on page 958)

for Bus Passensgers

i

Should Tests Which the California Transit Co., of Oaklend, Cal.,
Started Recently, Prove Successful, Many of the 85 Wh:te Buses
Operated by This Line Will Be Equipped with Radiophones to
Pick Up Daily Radio Concerts in the Bay Region. With Only
a Two-step Short-wave Receiving Outfit and Handicapped
by the Necessity of Operating with 2 Low Antenna, the Bus Was
Able to Pick Up San Francisco and Oakland Concerts as Far as

Martinez. ’

WWW americanradiohistorv com
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Right: .The antenna
taken on top of the

St. Louis Post-Dis-
patech building.

Below: View of the
speech amplifier at

K € D which magnifies
the voice or music be-
fore it reaches the
transmitter proper.

RTINS L I

/i

Right:

Below:
wission Room.

the Speech Amplifier.

Imside View of the New 500-
Watt Transmitter at K S D.
General View of the Trans-
The Microphone Is
Visible Between the Loud Speaker and

patch, was the first broadcasting station

in the United States to be authorized
by the Department of Commerce to trans-
mit on a wave-length of 400 meters.

This priority in the new “Class B” radio
field was possibly merited by the record
KSD had made in July and August in the
transmission of news bulletins and market
reports by day and varied programs of a
high order at night.

The most notable achievement of KSD
was the sending out, three times a wuek,
of the entire operatic performances of the
series of light operas givent in the open-air
Municipal Theater, Forest. Park, by the or-
ganization of public-spirited citizens of St
Louis who guaranteed the expenses of the
season. These  performances—orchestra
music, dialogue, solos and chorus singing—

STATION RS, ttie 5b. Louis PoseDis-

were sent out so exquisitely that those listen-

mg on radio sets heard everything as well.

and often better, than those seated in the.

Only those in the very {front
scats, in the open-air theater, heard the
dialogue as well as those who formed the
radio audiences.

The broadcasting of these operas was ac-
complished by the use of a single micro-
phone on the stage in Forest Park, with a
speech-amplifying panel just off stage
From here the circuit ran through cables
of the Bell Telephone Co. to the roof of
the Post-Dispatch Building, into the speech
input panel for further amplification. and
then into the transmitter.

These operas, three times a week for six
weeks, were broadcasted over a large area of
the United States. One was even heard on
a steamer in the harbor of Tampico, Mex-
ico. Reports were received from provinces
across the Canadian border and from all
along the Atlantic coast.

In August, 1922, the huge radio map in
the studio of Station KSD showed that

auditorium:

WWW americanradiohictforvy com

their programs had been picked up in 42
states.

In addition to these 42 states, reports had
been received from Cuba, from four prov-
inces in Canada—some of the stations well
up towards the Hudson Bay country—and
from Mexico. The most southern report in
August came from Yucatan, 630 miles from
New Orleans straight down across the Gulf

This station was recently equipped with
a new 500-watt Western Electric transmit-
ter which is shown in the photographs.

The transmitter proper is panel type and
about six and a half feet tall. The various
pieces of apparatus that make up each unit
are mounted oa a black finished angle iron
framework, rectangular in shape, in order -
to provide a rigid and compact structure.
The vacuum tubes, coils, filters, relays, re-
sistances and other auxiliary apparatus which
ordinarily do not require observation are
mounted inside the frame.

(Coniinued on page 1003)
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ERE Benjamin Franklin still serving

&/‘/ as postmaster of Philadelphia, he

would most likely, at the close of

a day's work, start a dozen cars of mail on

their way and spin to his suburban home
for the evening meal.

Following this he would probably replace

his -broad-brimmmed hat with a snug helmet

The.new and famous “Transmister Number Eleven” at SZO.I with one of
The signals of this transmitter have been heard .

the operators on duty.
at great distances,

and crawling into the cockpit of his private
plane mention “Parkesburg as usual, James,”
to his pilot and take off. " His speedy carrier
would head into the sunset and within a
few minutes would be over thé Main Line
tracks of the Pennsylvania Railroad to :he
west ; these he would follow.

From his 2,000° perch, -the panorama of
castern Pennsylvania would slip by with
quiet speed for 30 minutes, while a small
white speck to the left of the railroad miles
ahead takes on the form of a thin circle.
James. would throttle the motor; and head
for this inark. while through ’'the head-
-phones fitted in the passenger’s helmet, would
come a “Good evening, Mr. Franklin” -~

The white circle now stands out with
prominence and .across its diameter in letters
15" high. “Parkesburg” is easily read. The
engine is cut and the ship heads in a gensle
glide for a wide lane with a line of trees
o one side and two high masts on the
other.  The wheels soll acrass a smowath
Jlanding field and as the ship comes to a
dead stop, directly on the marker itself.
“Mr. Franklin would be assisted out of the
ship, and after a walk of but a few minutes,

would enter a two-story white building, near

one of the masts which he had just passed.

There with Horace A. Beale. Jr., he'd go

V: |
By

into the latest phases and experiments of
the science which has latelv become so
popular-—radio. : i

This great amateur experimental station,
the largest in the world,: is owned and
operated by Mr. Horace A. Beale, Jr., solely
for the development and advancement of
the radio art. In the ‘handling of this sta-

" Radio News for November, 1922

Vonderful Station

FRED W. MERGANTHALER

was erected. This antenna is inclined at
an angle of about 40 degrees from one
mast, to which it is fastened at its upper
end, 105" above the ground, and the lower
end is anchored to a short wooden pole.
Several months ago the large antenna was
taken down and one wire, 200’ long, with

~a lead-in of-nearly 200’ raised in its place.

semnemms  Lhe natural period of this

- one-wire antenna is 500

ey | meters and by the use of

o i a series condenser, a 375-

= meter operation is effected.
_

tion, Mr. Beal has surrounded himself with
a very efficient: staff, as follows: A radio
engineer, who designs most of the equipment
used, a constriction engineer and assistant,

- stenographer and record keeper, and two

operators, whose tricks are such that a
constant watch is kept from ‘1:00 p. m. to
5:00 a. m. and in addition there are avail-
able for special work, a first class electrical
engineer and two electricians. i
The main antenna system. i1s supported
by two steel masts 185" high and 400’ apart.
These high  supperts consist of sections
of heavy steel tubing which are welded at the
joints and have a diameter at the hoitom of
16”. tapering to a diametet of 4" at the
top. The total assembled length is. 200,

15" of the lower end being set in large -

concrete bases which in turn rest in bed
rock. The masts are braced by three sets
of cable guys, which .are secured to con-
crete anchor blocks. ~ Nearly three menths of
daily operation were required in the erec-
tion of the poles alone. The origirial antenna
between these masts consisted of five wires.
flat top. the horizontal portion being 350
long.  The natural period of this large an-
tenina was too great for a 373-meter opera-
tion. so a slanting four-wire antenna,

having a space of 100" hetween spreaders. .

-Extreme left: Spark Station at
3XW. Left: A complete transmit~
ting and receiving station is in-
. stalled in this truck built at $Z0.

The antenna system of the largest amateur station in the world. The
masts are 185 feet high and 400 feet apart.

}Vith‘much better .results than with the slant-
ing one. There is also a small two-wire

-receiving antenna 80" long and 40’ high.

The ground system is rather elaborate,
and due to the solid rock underlying this
locality at the depth of about 13° below the
surface, it was a matter of great concern.
Counterpoise arrangements were found to
be unsatisfactory because of the necessary
area which would have to be covered, and
the objectionable features of low strung
wires in the vicinity of an aviation landing
field adjoining the station, Finally a
counterpart of the large antenna was buried
directly: beneath it +in trenches about 4’
deep, and the wires surrounded with charcoal
dust to absorb and retain the moisture. In
addition to the buried wires, the two masts
and their guys. as well as a number of
large zinc plates which were buried near the
station were connected to the ground. Tt
was found advisable later to connect the
metal shields of the various receiving and
generator rooms, as well as the steam heat-
ing system of the station, to the grounding
system.  While considering . the ground
system, mention should be made of the
placing underground of wvarious high and
low tension power leads. signal wires and
telephone and telegraph wires. which re-

—\WWW americanradiohistorv com —
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quired about five miles of lead-covered
cable.

The station itself accupies the entire
second story of a frame building and part of
the ground floor, where the generator room
and a concert room are ltocated. On the
second floor are situated the office and
main operating rootn, two smaller com-
pletely shiclded operating rooms, a stock
ruom, a work room and a kitchenctte. The
generator room, as well as the floor of the

main operating room, are also shielded. sheet

Station.
Right Insert:
Right Top:

Beale.

Lower Right: The Gen2rztor Rcom at 320.

zirc being used for all this work. A plug
ani jack system ic used to plug in on iny
receiver from any other room and also
enables the owner ro plug i1 on any receiver
from his desk chair.

There are 20 complete receivers in the
present equipment of the station. and in-
cluded in this list are Aeriola Jrs., as well
as an Armstrong = Super-Heterodyne re-
ceiver. In the main operating room is a
Grebe CR-3 and Grebe defector and two-
stage. amplifier. This is the receiver that
is used in almost all relay work. A honey-
comb coil receiver, including all necessary
condensers and a detector and three-stage -
andio amplifier. is mounted in a desk,
Several receivers similar to this one, ‘but
mounted in cabinets; have been constructed
ar the station. Recently a receiver com-
prising two stages of radio amplification
was built, .and is used either on a loop or
with the antenna and gives excellent results.

In one of the smaller rooms is an Aeriola
_ Sr.; a two-stage amplifier employing the

1 1/2 volt dry cell tubes was constructed for
use with this set. The amplifier cabinet
was made large enough to hold both A"
and “B” batteries for the whole receiver,
and a real portahle receiver is the result.
In the other small operating room™ is a
Grebe CR-5 which is used for loniger wave
recciving. A Westinghouse RC set and the
Armstrong Super-Heterodyne set complete
the receiving eguipment of this rcom.
The Super-Heterodyne i3 the most elaborate
of all the receivers at 3Z0 and 3JXW. It
i« made up of 51 de Forest panels and has a
- master oscillator, detector, five stages of
resistance coupled radio frequency and five
stages of audic frequency amplification.
The other panels of this set contam the
necessary coil mountings, condensers, rheo-
stats and switches and jacks. Very good
results have been ebtained with this receiver,
but the many conttols and complicated tuning

~ Above: QOnmne of the Nim=tous ;nd Powe-ful Transmitters at Mr. Beale’s

3XW-—An £eroplane view of the station.
Interior of tke Motor Truck Showing Station Built by Mr.
This Mcbile Stztien Is Licensed fcr transmitting with the Call #0OL.

restrict its continvous use.
In addition to the re-
ceiving equipment noted
above, there a-e two
large Magnavoxas with
a Magnavox three-stage
power amplifier, two smali
Magnavoxes, two Phone-
trons and several other
speakers.

loud
A Western Electric loud speaker
and amplifier was also recently added.

The transmitters are likewise many and
varied, and include all types, spark, C.W.

types  of

and arc. There is a de Forest 1-K.W. open
arc transmitter in the main operating room,
which formerly worked on 2,500 meters.
This. set is not used at present. No. 4 is a
1-K.W. non-synchronous rotary spark set
which operated on 375 meters, but which
was dismantled early this year. No. 8 was
a self-rectified C.W. transmitter using four
UV-203’s, operating on 375 meters also. No.
8 was replaced a few thonths ago by 8 A,
using a 2530-watt tube in a self-rectified cir-
cuit. This transmitter gives a low but rather
pleasing note, which carries very well. No.
13 transmitter using two UV-204’s also szlf-
rectified, has very recently been remodeled
and now is No. 15, using four UV-204's on
direct current. It is used cither on straight
C.W. or chopper.

No. 11 is by far the most important of all
the transmitters and is also bettér known than
any of the others, as shown by the cor-
respondence received. It is shown in one of
the pictures and 1s only temporarily mounted
as yet, but will be built into a permanent
cabinet in the near future. It -employs four
250-watt tubes, two modulators, and" two
oscillators and one 50-watt tube, used as a
voice amplifier. The tubes shown on the
lower part of the panel are Kenotrons, used
as grid leaks. Ten meters are shown on the
panel, but only nine are used. as the tenth
was found to he unnecessary. They include

WWW americanradiohicstorvy com

D. C. unit.

an output ammeter, input ammeters to all
the plate circuits and filament volt meters.
Transmitter No. 11 employs Heising modula-
tion' with a form of grid bias, invented at
this station, which uses instead of a “C”

battery a tab taken from the oscillator grids

and led to the modulator grids. This system
hzs been found to work very efficiently. The
set ‘is arranged to use chopper as well as
vaice. -

In another room is No.-5 radiophone trans-
mitter which was used for hroadcasting all
last year. It uses four 50-watt tubes, two
modulators and two oscillators for telephony.
and by throwmg a four-pole double-throw
switch, the four tubes are used as oscillators.

~This set has almost the same circuit as No.

11 transmitter. -In the other smaller room
is No. 14, a sclf-rectified C.W. transmitter
employing two UV-203's the circuit of which
is shown. A de Forest radiophone using
four 5-watt tubes and two rectifier tubes is
in the same room, and is known as No. 2.
There are several other de Forest sets as
well as several constructed at the station, all
using 5-watt tubes. These are frequently
set up for various tests and experiments.
Meution should be made here of the gen-
erator room, which is a young power plant.
At one end of this room is a Westinghouse
17-K.W. 110-volt D. C. motor generator
unit, which is used for various purposes.
Next to it is a Crocker-Wheeler 600-volt
The largest machine is an Eck
unit and consists of a 3-phase 220-volt

" motor, separate field excitor and two gen-

(Continued on page 956)
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Radio in the Business Office

Radio is Being Used by Busi-
ness Men in Their Offices to
Obtain the Stock Quotations.

'S the greatest activity of the Ameri-

~ can people is business, it is inevitadle

that a great invention like radio
(regarded as the greatest inventn

since the telephone or the electric

light) should be adapted to business uses.
Speed and service are the first laws of
business ; and no method of intercommunica-
tion which has the universal application that
radio possesses long escapes practical busi-
ness use. At first business men were ke-
wildered by this new marvel and scarccly
knew what to do with it. The radio tele-
graph or wireless signalling systems had
been applied by a few business houses prior
to the development of the radio telephore.
John Wanamaker in New York had main-
tained a wireless station for communication
with his Philadelphia store. It was an
cconomy and proved to be a splendid busi-
ness move, Sice an executive in the New
York store could communicate within a few
minutes to anyoune in the Philadelphia stare
a message of any length and in detail, with-
out waiting for the mails or trusting to the
purely verbal nature of the telephone. Re-
corded messages by wireless were transmit-

“table with great ease and became definite.

business records, just like letters. A chain
oi hotels also used it for communication

between the hotels for making reservations

rapidly, and freer conduct of managerial
business. Naturally, also the business uses
of the wireless telegraph for messages m
the same manner in which the telegraph is
used, are an old story, and are now a regu-
lar part of business communications, but ave
naturally outside the scope of this article.
While the novelty of the radio-telephone
was still quite fresh, an enterprising New
York business house in the ciothing field,
whose offices are gathering places for the

——

By J. GEORGE FREDERICK

of the country, -in-
stalled” a radiophone with various purposes

buyers fromn all parts

m.mind. It was not for any precise busi-
ness purpose, but for the advertisinz value
and convenience of its customers. These
customers heard during the day, as they were
transacting business in the office. the weather
reports, Government reports of various other
kinds, music, etc.
buyers’ linger longer in the office, and when
they went away they credited this concern
with being particularly. up-to-date. The
psychological impression in  business is
often of greater value than anything else
which might possibly be accomplished. Goud
will and reputation for up-to-dateness has
a very definite value in husiness, even though
it canot he cashed in a bank for zold at
will. )

The general business office is just now
beginning to experimment with radio. and

m various instances they have found it very

interesting.  Individual business heads have
installed” receiving cabinets in their offices

WWW americanradiohistory com

It tended to make the -

for a variety of reasons, some of which are
business, and some personal. The range of
informational services coming over the
radiophone is increasing constantly and so
are the lectures on business subjects. The
class and types of business offices which can
directly profit by having a radiophone in-
stallation is naturally increasing as the
broadcasting of vital information preceeds.
The completion of several large broadcasting
enterprises now under way will no doubt
rapidly facilitate the business uses in view
of the universal desire among up-
to-date business men to possess the
latest and finest means of  speed
and intercommunication. i
The musical side of broad-
casting has also interested busi-
ness men in various ways. It is
well known among broad-minded

Music While They Work. An
Up-to-date Office Installs
Radio For the Employees.

s S

employers that a change and a fresh atmos-

phere at some period during the day is
beneficial to the efficiency of employees.
Rest rooms among some business concerns
have bheen fitted up with radiophones and
greatly interested the employees, giving them
a new stimulation for the other half of the
day’s work. i

An even more interesting application has
been the use of radio music for “speeding
up.”  Years ago the experiment succeeded
ot introducing music constantly or occasion-
ally during the working day as a stimula-

tion to certain types of office and other

routine labor. Experiments left no doubt
that music introduced ‘during working hours
among employees, who were doing repeti-
tional, manual work or monotonous labor,
mcreased the pace. They enjoyed it and the
music unqguestionably took away the monot-
ony of routine. A radiophone installation
has acted of course in precisely the same
way.,. with the added difference that the
(Coniinuzd on page 960)
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Radio Enters the Yachting Field

OT only has the radio craze penetrated
N into the folds of the home, but it has

somehow automatically found its way
into the yachting field. We can readily see
what a high place it has sudcenly faken in
the alluring 'sport of boafing when we stop
to consider that a recent investigation re-
vealed. the startling fac: that at present
there are, throughout the eatire country.
more than 8,000 motorcraft equipped with
either receiving sets or both transritting
and receiving sets, depending upon the size
and type of boat. It is :herefore certainly
not zn uncommon -thing to find radio sets
aboard motor boats, even though their over-
all length is less than 45'.

As a striking example of the imterest
manifested in this fascinating and lucrative
field by members of the rachting fraternity.
let us turn to Henry B. Joy's 75 de=p-sea
cruiser Spray [II. I we turn back the
pages of time, we will quickly recall that it
was this same Mr. Joy who
had a great deal to do with
the designing and buildirg
of the well known Libercy
and Packard motors, which
have heen recognized the

world over for their dependability. power
and sturdiness. :

Sprax 111 is one of the season's finest
yachts. No expense has been spared to
make her such. From stem to stern she
represents the last word in boat construc-
tion ; her outsidc appcarance is exceptionally
pleasing, and she 1s radio equipped. Mr.
Joy was keen about having his little vessel
fully outfitted and her radio installation was
given no small amount of consideration, the
results being that this sturdy motor yacht
carries a powerful radiophone set and sen-
sitive receiving units. Wherever she goes,
she is greatly admired and her radio is the
topic of much discussion by those who cast
envying eyes upon her, or get the opportunity
to make a complete inspection.

The telephone transmitter was made per-
sonally by Mr. Joy. and presents an at-

By C. A. REBERGER

tractive appearance, as can- be seen from

the accompanying photograph. He always
had a craving for experimenting and it is
not surprising that he should undertake to
build his own outfit. The transmitter was
made from circuit 6, full details of which
arc given in the Radio Corporation of Amer-
ica’s catalog. Threce U.V.-203, 30-watt
transmitting tubes are emploved, necessitat-
ing a plate voltage of 1,000 volts supplied
by a D. C. generator. conveniently instalied
under the operating table. Current for
lighting the filaments is derived from a bank
of storage batteries, which are kept charged
by the 5-K. W. Winton generating plant.
located in the engine room. This same
plant also supplies current for lighting the
vessel. power for operating windlass, etc.
In experiments carried out, it was possible
to converse over a distance in excess of 1.000
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This Very Efficient C. ' W. and Phone Trans-
mitter Is Homemade and Matches Well the Rest
of the Equipment Which Is of the Best Manu-
facture. Opb the Left Is a View of a Nice. Little
Yacht Whose Owner 1s a Radio Enthusiast.

miles. Weather conditions were not any
too favorable at this time, and the outfit
1s no doubt perfectly capable of doing
better when conditions are hetter. This
record, however, is to be considered
remarkable. A type 284-W Western
Electric transmitter is used. The re-
ceivers in use are a Grebe CR-5 and a
Grebe CR-8, a two-step amplifier being
specially rigged up when it is desired
to intercept signals from a great dis-
tance. When the Magnavox is con-
nected i1 the circuit, incoming signals or
music can he plainly heard anywhere on the
vessel.

The antenna aboard Spray I/l is made
up of four wires 55 long. By a combina-
tion of gears located in the “radio shack,”
it may easily and rapidly be raised or low-
ered, an advantage when passing under
bridges. This featurc is found on very few
radio cquipped vachts and when the aerial
is fully raised it is well over 30’ from the
water line. The operating room is located
in the after end of the deck house, an ideal
place, considering that the owner and guests
spend much of their time in this location.

However, Spray IIf is not the only
%oat that boasts of such a fine outfit. Any
(Continued on page 999)
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Novelized by George Bronson Howard From the Universal Chapter Piay of the Same Name

€<ges-
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Here Are Those Who Will Give You a Thrill When You Read the Story and See the Picture on the Screen at Your Favorite Movie Taeater.
How Bradley Lane, the Detective Shown Here in the Center, Rescues Jimmy,
Photograph in the Subterranean Laboratory Where the Crime Master is Berfec

by R_obert Dillon

the Boy Prisoner of Marnee. They Are Shown e
ting His Master Wave. Ruth Leyden, the Detective’s Sweetheart, is Here Shown

A,
)
\J
w)

O Y L L

You Will See
in the Upper Right-Hand

Talking With Him by Radio. n the Lower Left-Hand Corner is Again Marnee the Wizard With His Inferna! Machine.

CHAPTER I
“A CRY FOR HELP”

“Br-rr.  S-sput—! * Crack . Br. 2430
Membling Avenue, sub-cellar, Prisoner of
Marnee, Help.” Br- Crack— —.

Two exceptionally sensitive receiving sets
recorded the startling message for under-
standing ears. One set was in th2 wonder-
ful radio laboratory of Bradley Lane, inter-
national radio’ detective and the other was
in Police Headquarters. Marnze’s where-
abouts had been eagerly and fruitlessly
sought by both for vears. Marnee—what a
name—what a man. :

Ever since the war, anarchy had statked
through exhausted disheartened countries ;

sometimes in cellars and garrets, sccret,
silent, insidious; sometimes openly, baldly,
on the streets. )
From the great Mother of Anarchy, Mos-
cow, its tentacles were groping slowly but
surely after bigger game. In America the
strongest, most astute, most daring, and yes,
even the most learned, of all the Anarchist
group had gathered. For did not the Central
Group there hold “Marnee,” the so-called
“Wizard of the Electrons,” the scientific
malcontent, the international scourge; doub-

1y, trebly, quadruply dangerous because of

his undoubtedly high attainments in applied
physics and chemistry? And did not “Mar-
ne¢” have for his right-hand man  Ivan

*A Super Serial Photoplay, Published i Collaboration with the Universal Film Corp.
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Renally, “Ivan of the Silver Tongue”
whose persuasive, illogic and mesmeric
speech brought men tc the slavish state
where they were ready to risk life and lib-
erty to do his will?

Behind the locked and bolted doors, the

nailed-down, close-shuttered windows, of an

ancient house in one af the greatest of
American metropoli, Ivar Renally addressed
a committee of the chosen, on a certain day
of December in the early years of the third
decade of the twentieth century.

They listened. eyes aglow, lips parted as

though drinking his words thirstily; -while

he concluded a peroratiom that had already
lasted long - -
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WORLD DOMINATION )

«. . . And so, comrades, the world shall
be divided up into provinces, each with one
of the Brethren for Commissar. The
General Strike shall be declared all over
these States. Not a wheel shall move on
the railroads to bring soldiers against us,
while we at our leisure loot the Exchanges,
seize the Mints, and with these at our
command—the reins of Power. But two
dangers threaten us. Bradley Lane, the
equal even of Marnee, in scientific powers,
is only awaiting his chance to get evidence
that will commit us to priscn before our
great plans go into effect. And if this
John Leyden invention of recalling from the
air those messages already sent is ever
adopted and put in use, Bradley Lane will
have the evidence he seeks; the evidence
of the messages that have been exchanged
between the Brethren of the various cities;
the instructions sent out by Marnee and
me. . . .
Even as he spoke, beneath his very feet,
in the subterranean chamber hewn out of
the rock beneath the sub-soils a misshapen
deformed creature, who, for
all the height and breadth

Jimmy had pieced together the talk he
heard; knew Bradley Lane was the enemy
Marnee most feared. He had watched the
wireless, memorized codes and calls. Now,
seizing his first opportunity while Marnee
sat, staring vacantly, he tiptoed to the
shining radio corner, and began jamming

down the key.

The hissing sparking call brought Marnee
back to the present but not before the boy
had broadcasted the message that both
Lane and the police had picked up.

“2430 Membling Avenue, sub-cellar,
Prisoner of Marnee, help.”

Marnee sprang across the room, hurling
the boy backward, spread-eagling him
against the concrete wall. As he seized the
receivers the answer came:

“Bradley Lane. Coming! Courage!”

For a moment, Marnee’s rage was a ter-
rible thing to see. Then, with a wolfish
snarl, he sprang to the wall, pressed a but-
ton, let down agﬁight of stairs, and ascended
to the rocm where Renally addressed the
Brethren:
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Silently, the Man-in-the-Cloak grappled
with the figure. For figure it was, as he
soon learned—an electrically controlled
automaton that fastened its arms about the
intfuder with the crushing grip of a gorilla.

As he struggled, Lane made his exit by a
second door and hurried to fulfill his
promise to “Marnee’s prisoner.” But, as
he passed, he snatched away the cloak from
the helpless. one and noticed . that he wore
the same shape of hat.  The disguise was
perfect and . deceived the  hapless spy’s
chauffeur. Lane-was conducted immediately
to the place he wanted to reach.

But if he had hopes of surprising the
band he was mistaken. As soon as the spy
had freed himself he radioed to Renally,
“Lane coming in my disguise and in my
car.” Pl

Cool, resourceful, prepared,Lanewalked
into the trap, and as he didiso he momentarily
withdrew the cloak to take a picture of the
“group” in a camera whose lens: projected
from his belt buckle. " Then: he -advanced
fearlessly to the standing anarchists.

“Comrade of mystery, what'have you to

of his white forehead,
seemed hardly human, with
his glaring eyes and twisted
mouth, ‘leaped from his seat
before one of the most elab-
orate radio sets ever devised
and, flinging off the re-
ceivers, executed a weird
dance of triumph. In the
ghastly white light that
poured itself into a pool on
the concrete floor, his
shadow was like that of a

super-serial photoplay,
produced by the Universal Fil
NEWS, and the scenario is by Robert Dillon.
in fiction magazines while the photo-se
picture theatres, but this is the first time that it has been attempted in a
radio magazine.

The film has been produced under the supervision of RADIO NEWS
and is a double-barreled melodrama in which radio plays a wonderful role.

E are pleased to announce to our readers the first combination photo-

play and novelization ever attempted by any radio publication. A

entitled “THE RADIO KING,” has been

m Company in collaboration with RADIO
Serial stories have been run
rial itself was being produced at the

report?”’ asked Renally.
“All is well” came the
answer.

“Go below and report to
Marnee, that all is well.”

So far so good, now for
Marnee.

He descended. As his
foot touched the concrete
floor below, Jimmy, the boy,
ran to him with a glad cry.
But Bradley’s eyes had trav-
eled to the misshapen
twisted thing he knew for
Marnee; who, with a loath-

giant jumping-jack.
He was of the stuff of

There is hardly a second on the screen when something or other is not being
accomplished by radio. The story takes place in the future and is exciting
enough to satisty the most blasé movie fan.

some leer, had moved toward
a burlap bag tacked to the

which nightmares are made,
this grotesque misshapen
bird of prey—the feared and
hated “Marnee.”

“T've jammed him again,”
was the burden of his
screech. “He’s jammed
again—again—again! | !”

Not half-a-mile away, old
John Leyden, whose inven-
tion Renally had told the
Brethren they had so much
cause to fear, also tore the

weeks, one episode a week. The entir
RADIO NEWS, of which this is the first.

A novel idea in connection with this production is that at all the moving-
“THE RADIO KING, every patron will be handed
ich certain simple radio questions are printed. For
f each theatre will give the winner, as a prize, Mr.

picture houses showing
a question blank on wh
the best answer, the manager o
a yearly subscription to RADIO NEWS.

“THE RADIO KING” will be produced all over the country, beginning
in October, and will run serially at the better moving-picture houses for ten

e story will run in two installments in

wall. .

Quickly he tore it away,
revealing a sphere, some-
what of the shape of a
schoolroom globe  His
other hand traveled toward
a switch.

“It’s my turn—this time—
Bradley Lane” he
screeched in wild triumph,
and pulled the switch!

Bradley had barely suffi-
cient time to hurl the boy

EDITOR.

receivers from his ears.

“I can’t understand it,
Ruth,” he muttered, as his
into the room on tip-toe. “The air seems
full of static. Nothing intelligible can
get through. And yet, it isn’t possible.
My invention has been so thoroughly
tried. . . I just don’t understand. . 7’

Tad he seen and heard Marnee, and
watched his manipulation of a certain
switch, he would have understood. As it
was, he tried and tried again without avail,
and finally discontinued his efforts with a
weary shrug.

Marnee, satisfied, recalled the food he
had allowed to grow cold on iis tray,
brought an hour before; and began munch-
ing and crunching like an animal. As he
ate, he fell into a rapt retrospection, his
eves glowing insanely.

THE GREAT OPPORTUNITY

It was the chance for which the boy had
been waiting ; the boy who shared that sub-
terranean prison with him: a prison, indeed,
to the pale-faced lad of twelve, a victim of
one of Marnce’s insane whims. For
Jimmy’s mother had rejected Marnee in
favor of the boy’s father, and, believing
it was. because of his .misshapen form,
Marnee had bided his time and stolen her
child, swearing his mind and morals should
be as misshapen as Marnee’s body—or his
mind, for that matter.

So far he had not succeeded. The boy’s
sturdy. honesty had prevailed. But he
remained a prisoner of hate, watching his
chance to be free.

daughter came

“Bradley Lane is coming here. We must

prepare his welcome—adequately.”
THE OLD FIGHT

Bradley Lane had matched wits with
Marnee before, when, as a high ranking
officer of Military Intelligence during the
Great War, he had believed he had him
trapped in Paris. But, in the end, Marnee
had escaped, and Bradley Lane believed that,
until he had him safely jailed for life, the
peace of the world was in danger.

He had sought him far and wide. This
curt message from Jimmy was his first
intimation of Marnee’s presence in the
same city with himself, and he was quick
to take advantage of it. He did not pause
to ask for assistance from any of the great
departments ready to aid him. He was
afraid, if he delayed, his enemy would
escape.

So rising from his wireless instruments,
he caught up his hat and stick and was
about to leave when a whirr and a click,
warned him. He glanced at his “stairway
detector”; someone was on the way up.
He pressed a button; a slide—fashioned
after a periscope mirror—showed a man
in a military cape buttoned up above the
chin, making his stealthy way up the stairs.
Undoubtedly an enemy. Friends did not
approach in this fashion.

Bradley Lane pressed another button,
pulled a” switch. Outside, in the hall, it
seemed as though Lane, himself, walked out
of a hitherto masked door. '

out of danger before the
globe became one of living
flame ; which, as Marnee pressed the acceler-
ator, began to shoot out flashes a foot long,
increasing in intensity.

Bradley’s weapon dropped from his sud-
denly nerveless hand. He heard it drop.
Then, all over his body, he felt a thousand
stabs. His knees weakened. Gradually, he
sagged——finally collapsed, pitching head-
foremost to the floor. .

Still the living flames played about him!
His last conscious remembrance was the -
gloating face of his enemy. :

Chapter IL
"THE SECRETS OF THE AIR
“Something terrible has happened to

Bradley Lane, father,” gasped Ruth Leyden,
as she came rushing into her father’s labor-
atory on the morning after Lane’s en-
counter with Marnee. She pointed to the
newspaper headlines that told of the lurid
happenings to Membling Avenue the night
before. ,

« . . Bradley Lane, the former Assis-
tant Chief Intelligence Officer, U. S. A. and
later a sub-Chief in the Bureau of Chemi-
cal Warfare, whose research work and
inventions, particularly in the line of radio,
were of such material help in the closing
days of the war, lies at death’s door as a
result of his encounter with that inter-
national criminal, the mad scientist and
anarchist who chooses to masquerade under
the monaker of ‘Marnee’ . . .”

“God’s mercy on him,” Leyden breathed;.

(Continued on page 1008)
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Thfs Circuit of a Heterodyne System Was Applied
for.in 1905 by Fessenden and Patents Issued in
'1918. It Was Later Sustained by the Courts.

o WHAT A PATENT 18

HE Congress of the United States was

I given authority under one of its

powers derived from the Federal Con-
stitution

“To promote the progress of science and
useful arts by securing for limited times to
authors and inventors the exclusive right to
their respective writings and discoveries.”

Congress has exercised its authority by
passing a general law empowering the Com-
missioner of Patents to grant in the name of
the Government letters patent for inven-
tions.

A patent for an invention is a contract
between the inventor and the Federal Gov-
ernment pursuant to which a disclosure of
the invention is made by the inventor in his
application for patent, in consideration of
which disclosure and after proceedings re-
quired by the Patent Office a grant of letters

he

Flg. 2-a

This Transmitting Circuit Was Covered by the
Marconi “Four-Circuit” Tuning Patent.

=Y

T

patent is made to him by the Government
for a period of seventeen years for the right
to exclude all others from manufacturing,
using and selling the invention covered by
the patent.

It should be carefully noted that the Gov-
ernment does not attempt to give to an in-
ventor the right to make that which he has
invented, for this right is inherent in the
individual who creates -or makes the inven-
tion. The right which the Government
grants is the right to exclude others from
making the thing covered by the pasent.

It is not easy for the layman :o under-
stand why the Government would grant a
patent to an inventor for an article which
the inventor could not make without in-
fringing a patent of prior date granted to
another. But since the government does not
grant the right to make, but only the right
to exclude others from making, it follows
that an inventor may even with his patent
be ever lable for infringement of some
other patent. It therefore behooves one who
anticipates manufacturing radio apparatus,

'Ic’_atent lawyer and radio authority, Washingion,
D. C

By JOHN B. BRADY*

whether it is patented or not, to have a
'search of all existing radio patents made to
see if he would infringe the patents of
others in the making of this apparatus.

APPLICATIONS FLOODING PATENT QFFICE

The enormous increase in the number of
users of radio apparatus is having its im-
mediate reflection in the work of the Patent
Office in passing upon the applications for
patents which are filed in daily increasing
numbers for radio apparatus and systems.
The work of the examining corps of the
Patent Office has increased far in propor-
tion to the number of skilled examiners
added to the staff, and this is especially
true in the division charged with the exami.
nation of inventions in the art of radio
telegraphy and “telephony. The principal
examiner of this division and his force of
scarcely a half dozen skilled assistants are
struggling under the mass of patent appli-
cations filed in this subject, and despite their
efforts to keep up-to-date, the work is grow-
ing by leaps and bounds.

This activity in the field of radio patents
is an index to the rapid manufacturing
growth which is bound to come. Time has
been the test of the fundamental business
principle that activity in the construction of
patent situations has been the forertinner of
large commercial growth and substantial
business enterprises. Where monopolies are
being planned today, stable business condi-
tions may be expected in the future. It may

be said that the Patent Office at Washington -

has been the principal instrument in provid-
ing the business foundation .in radio today.

GROWTH OF MANUFACTURERS
BASED ON PATENTS

Such companies as the Marconi Wireless
Telegraph Company of America, the General
Electric Company, the American Telephone
and Telegraph Company, the Western Elec-
tric Company, the De Forest Radio Tele-
graph and Telephone Company, and West-
inghouse Electric and Manufacturing Com-
pany would never have been in position to
contribute to the strength of the Radio Cor-
poration of America if they had not looked
ahead and constructed a patent situation.
The very existence of the Federal Telegraph
Company of California was due largely to
the patents drawn around the arc radio
transmitter. i

Among the smaller companies, the poten-

tial value of a patent situation may not be
S0 apparent. Yet there exists such examples
of businesses fostered by patents as the
Vreeland Apparatus Company; the Dubilier
Condenser Company; the former Atlantic
Communication Company, operating under
patents in this country of German patentees
and former owner of the well-known radio
station at Sayville, Long Island, to which
most of us listened each night prior to the
war for press news; the Lowenstein Radio
Company ; the Liberty Electric Corporation
and Indepenaent Wireless Telephone Com-
pany, together with the Cutting and Wash-
ington Company; Emil J. Simon, Inc.; Kil-
bourne_ and Clarke Manufacturing Com-
pany; Miller Reese Hutchinson; the Wire-
less Specialty Apparatus Company, and the
Wireless Improvement Company.

We might go back to the first successful
radio communication by Marconi and note
the entire absence of radio patents of any
great importance. Following the success of
Marconi many applications for patents were
filed on which to form a monopoly for the
commercial development of the art. Many
other inventions contributed to the situation
founded by the American Marconi Com-
pany, including the inventions of the loading
coil by Lodge, the many syntonization or

www.americanradiohistorv.com
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dio Patent Situation

tuning patents of Marconi, the application
of the two electrode valve to radio by
Fleming, the carborundum detector by Dun-
woody, circuit patents by Eisenstein, Frank-
lin, Weagant, Butcher, Marriott, Bellini-
Tosi, Shoemaker, and numerous others.

In the early days the patent records re-
corded many companies endeavoring to gain
a foothold in the radio art through the es-
tablishment of a patent situation, such as the
Clark Wireless Telegraph Company, Col-
lins Wireless Telephone Company, United
Wireless Telegraph Company, and many
others, not to mention hundreds of indi.
viduals.

The patents of John Stone Stone relating
to coupled circuits, syntonization, antennae
systems, direction finders, radio telephony,
and other important inventions, together
with the inventions of Ehret on radio
those of De
Simon, Seibt,

telephony and other circuits,
Forest, Smythe, Clark, Kent,

Fig. 24

The Famous Marconi “Four-Circuit”’ Patent. The
Patent Covered Any Loose-Coupled Tuning Arrange-
; ment. This Patent Lately Expired.

Hudson, Cabot, Cram, Laughter, Ducretet
and others, formed a basis for the estab-
lishment of the De Forest Radio Telephcne
and Telegraph Co., having as probably their
most important holding the De Forest patents
on the electron tube amplifier and the third
electrode or grid for the electron tube.

The National 'Electric Signaling Com-
pany was dependent largely for its growth
upon the patents. of Fessenden,. including
important inventions on continuous wave
transmissiof;, radio telephony, the hetero-
dyne, interference preventors, antennae sys-
tems, and numerous circuit patents. -Many
other inventions contributed to the growth
of the National Electric Signaling -Company
which became the International Radio Tele-
graph Company, forming its monopoly under
numerous additional inventions such as those

(Continued on poge 882)
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il Fig.3

The Circuit of the Well-Known Fleming Valve
Patent. This Patent Was Broad Enough to Cover
the Three-Electrode Valve, But the Ruling -Was
Later Made That the Audion Could Be Used As
Oscillator or Amplifier Without Infringing. . .
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Religion and Radio

into radio. Already demonstrating

its value in the social, commercial and
military world, radio is now once again
clearly demonstrating its practical usefulness
and that it has become a permanent and
powerful agent of the religious world.

The First Presbyterian Church of Seattle,

" Wash,, has installed and is regularly oper-
ating one of the most powerful radio broad-
casting stations on the Pacific Coast and it
is no doubt the most powerful church set
in the United States, i1f not in the entire
world.

That this occasions no great surprise and
is fitting and proper can be seen from the
character of the man, Dr. Mark Allison
Matthews, who for 21 years has steadily,
earnestly and forcibly lead the First
Presbyterian Church from a small struggling
membership of about 300 to a membership
of over 7,500 housed in a magaificent
structure already too small. The seating
capacity of the structure is 3,700. This
church maintains and supports 30 branch
mission churches in the city, count¥
and state. It has not adced these
2,000 members of the branch churches
to the membership roll of the First
church, for as rapidly as they becoms
self-supporting they are started as
independent churches. This churcn
has already 12 to 15 independent
churches. It supports seven foreign
missionaries. This takes no account
of the great number of other activities
that are daily carried on.

Is it any wonder that such a paster
and leader should be among the first
to grasp the opportunity that radio
affords to reach his many congregations
and the general field that radio opens ?

Dr. Matthews’ first idea was to
reach and to speak simultaneously to

THE Church is putting new vim and life

By E. F. SUTHERLAND
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View of the
Transmitter
Installed in the
Seattle Church
Shown Below.
After Over-
coming Many
Diff ulties

the Apparatus
is Now
Fun:tioning
Well.
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The Speech
Amplifier. As
is Evident, the
Work of In-
stallation Was
Voluntarily
Done by Radio
Amateurs.

HONEIIS

his 30 separate branch churches while
at the same time addressing the main
church. He called to his assistance
Mr. J. D. Ross, Supt. of the City
Light, and Mr. J. G. Priestly, the
City’s Chemical FEngineer, an active
radio student. Together these men
designed and worked out the plans
for radio broadcasting station KTW,
First Presbyterian Church, Seattle,
Washington.

In describing the history and oper-
ation of the station, Mr. Priestly,
radio director of the church, stated
it was originally planned to reach
only the 30 mission churches. A 50-
watt transmitting set was thought
powerful enough, but such was the
enthusiastic demand for the service
that the set was later increased to 250 watts
with sufficient reserve power to double the
size of the station whenever it was deemed
proper.

The station as it now stands holds the
following complete apparatus: two 250-
watt power tubes, one 50-watt power tube,
four S-watt power tubes, one 10-h.p. direct
current motor, four 500-volt D. C. power
generators, two large 5-cell Edison storage
batteries, eight dry cell batteries, 550 volts
reserve ; four wet cell B batteries, 200 volts;
one oscillation coil, 24 inches by 12 inches;
one oscillation coil, 9 inches by 7 inches; and
a large assortment of condensers, resistance
rods, grid leaks and other apparatus too
(Contimied on page 992)

Alternator Uersus Arc

HILE the above heading has been writ-
ten “Alternator vs. Arc,” it is not the
intention here to draw any comparison

between the arc and any other system of
radio telegraphy; this has been written for
the purpose of correcting the misstatements
that have been made concerning the arg,
as the writer is well aware that, in a fair
feld, the arc is quite competent to take care
of itself without the necessity of resorting
to comparisons detrimental to other systems.

The author of a recent article entitled
“Arc Versus Alternator” made particular
mention of the emission of undesirable
frequencies from the arc_stations at the
Eiffel Tower and at Salonica, operating on
7,000 to 10,000 meters and 6,300 meters
respectively. Concerning the interference

By. C. C. CHAPMAN

caused by these stations no comments are
offered here, as the writer has had no
opportunity of observing at close range the
signals from either of them.

Granting, however, that the interference
exists, it is assumed that the two chief
offenders are the arcs at the stations named
above, which, according to the best informa-
tion at hand, are equipped with arc trans-
mitters of about 100-KW. capacity.

Both of these transmitters were manufac-
tured in Europe and probably do not have
embodied in them the improved design
given the arc converters manufactured in
this country. In the ahsence of informa-
tion concerning the matter, this would seem
to be borne out by the fact that the 1,000-
KW. Federal arc transmitter at the Lafayette

www.americanradiohistorv.com

Station is not named as causing undue
interference. Being of ten times the rated
power of the Eiffel Tower Station, it would
seem reasonable to anticipate enough inter-
ference to cause it to be named in the
interfering class with the other two.

It is freely admitted that receiving sta-
tions using modern receiving apparatus and
one or more steps of amplification when
operating in the vicinity of high power
arc stations will be subjected to a certain
amount of interference from extraneous
noises, but this is not confined to arc sta-
tions, as will be testified to by operators who
have heard the interference caused by high
power valve stations. Furthermore, inter-
ference from arc- stations of American
g ¢ (Continued on page 996)
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A New Tyre of RHigh Power Uacuum Tube

LR et o st SN %

Fig. 6. The New 100 K. W.
Right Withithe Smaller 12 K. W, Tube and on the Left

Mr. W. G. Housekeeper With the 100 K.
W. Tube Which He Materially Assisted in
Developing.

HE development of wireless tele-

phony and the use of continuous

wave transmission in wireless ieleg-

raphy have led to the general

adoption of the vacuum tube as the
generator of high frequency currents in low
power installations.

Fig. 5, The Final Form of Tube Adopted, After
Various Developments, 12 K. W, Were Obtained
With This Type.

By W. WILSON

Tube Compared on th=
With the “Peanut” Receiving Tube.

The ordinary form of vacuum tuhe is,
however, ill suited for the handling of large
amounts of power, and at the large wireless
stations where the plant is rated in hugdreds
of kilowatts either the arc or the high fre-
quency alternator is used.

The undoubted advantages to be derived
from the use of vacuum tubes, especially in
the field of wireless telephony where the
output power must be modulated to conform
to the intricate vibration pattern of the voice,
has led to a demand for tubes capable of
handling amounts of power comparable with
those in use at the largest stations.

That the development of such tubes was
of great importance was recognized by the
engineers of the Bell Telephone Systém in
the early days of the vacuum tube art. The
experiments at Arlington, Virginia, in which
speech was first transmitted across the At-
lantic to Paris and across the Pacific to
Honoluly, required the use of nearly 300 of
the most powerful tubes then available, each
capable of handling about 25 watts, and the
difficulties encountered in operating so many
tubes in parallel gave added impetus ta the
development of high power units.

It is the object of the present paper to
deal with the various steps in the develop-
ment of high power tubes as carried out in
the Bell System research laboratories at the
Western Electric Company.

The usual type of vacuum tube consists of
an evacuated glass vessel in which are en-
closed three elements, the filament, the plate,
and the grid. When the tube is in operztion
an electron current flows between the fila-
ment which is heated by an auxiliary source

of power and the plate, the magnitude of

this current being controlled by the grid.

The passage of the current through a
thermionic tube is accompanied by the dis-
sipation in the plate of an amount of pcwer
which is comparable to the power delivered
to. the output circuit and which manifests
itself in the form of heat.

of tibe to rise until the rate of loss of heat

'by radiation is equal to the power- dissipated.
"Some ‘of the heat liberated by the ptatz-is

absorbed by the walls of the containing vessel

wWwWw.americanradiohistorv.com

Mr. Housekeeper Indicating the Interior Construction of
the Tube.

_ This causes the
‘temperature of ithe plate~in ‘the usual :ype

The Tube is Inverted with the Grid and
Filament Plainly Visihle,

which consequently rise in temperature.
These factors, together with a consideration
of the size of plate that can be conveniently
suspended inside a glass bulb and the
size of glass bulb that can be conveniently
worked, set a limit of about 1 to 2
K.W. for the power that can be dissipated
in the plate of a commercial vacuum tube
of this type. The plates are generally con-
structed of mwlybdenum or some other re-

Fig. 7. The 160 K. W. Tube. The Filament Alone
Measures_63 Inches and Consumes 6 K. W. The
Exterior Plate is Water Cooled.
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Fig. 1. The First Step in the Development of High
Power Tubes. The Plate Was Sealed Into a Glass
Vessel and Kept Cool by Passing Water Through It

fractory metal and the containing vessel
made of hard glass.

The use of quartz as the containing vessel
offers certain advantages which tend to raise
the power limit somewhat and this material
has been used for power tube purposes in
England.

It is apparent then that in the development
of vacuum tubes capable of handling large
amounts of power means other than radia-
tion must be used for removing the heat
dissipated at the plate, and development of
tubes along these lines was undertaken by
Dr. E. R. Stoekle and Dr. O. E. Buckley.

Dr. Stoekle had already worked for some
years on the problem of removing the heat
dissipated at the anode of a thermionic tube
by making the anode a part of the
outside wall of the vessel and thus
making it possible to convey the heat
directly away from it by means of
circulating water. This was clearly
the right principle but as is obvious
to those who are familiar with these
devices, great difficulties presented
themselves in the mechanical con~
struction of large tubes in which
vacuum tight joints must be made and
maintained between glass and large
masses of metal. The importance of
the problem, however, was such that
Stoekle and Buckley pushed on in the
face of difficulties to the construction
of tubes which could handle kilowatts
where previous tubes could only handle
watts.

A step in the direction of overcom-
ing these difficulties was made by
Messrs. Schwerin and Weinhart, who
were working with Dr. Buckley on
the problem, and who suggested that -
the anode might be made in the form
of a tube or thimble of platinum
sealed mto a glass vessel and kept
cool by passing water through it.

This suggestion led to the develop-
ment of a tube which, although not
the one finally adopted, is discussed
in some detail since it was the first
one to be pushed to such a point as
to give promise of economical com-
mercial manufacture,

Fig. 3. Methods of Sealing Metal and Glass Tubes to

The tube is shown in Fig. 1. The anode
consists of a platinum cylinder-A, 7" long
and .625” wide, which is sealed into the cen-
ter of the glass cylinder .B. The end .of
the platinum cylinder remote from the seal
is closed. The anode is surrounded by the
grid C and by the filament D, which are
supported by the glass arbors E. The cur-
rent for the filament is led into the tube
through the platinum thimbles F.

‘The anode is kept cool by means of a
supply of water passing into the anode
tIgrough the tube G and leaving by the tube

A number of tubes having this general
type of construction were made up and it
was found possible to dissipate as much as
15 K.W. in the anode.

As soon as the pressure of work more di-
rectly connected with the necessities of the
war would permit, Mr. W. G. Housekeeper
and Dr. M. J. Kelly undertook the further
improvement of the water-cooled tube, the
former assuming the task of developing the
mechanical structure, and the latter that of
determining the electrical design and the
process of tube exhaust.

Mr. Housekeeper adopted into the con-
struction of the tube a remarkable type of
vacuum seal which he had previously devel-

b

Fig. 2. The Method of Sealing Glass and Metal to
Hold Vacuum lnvented by Mr. Housekeeper, Solved
One of the Greatest Problems.

CLEPHERTISTSRT
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Fig. 4. The First Thermionic Tube to Use the New
Method of Vacuum Seal. This Tube Gave About
5 K. W. Output.

oped. These seals are made between glass
and metal and can be made in any desired
size. They are capable of withstanding re-
peated heating and cooling over wide ranges
of temperature, from that of liquid air to
350° C, without cracking and without im-
pairment of their vacuum holding properties.

It is no exaggeration to say that the in-
vention of these seals has made possible
the construction of vacuum tubes, capable
of handling in single units, powers of any
magnitude which may be called for in wire-
less telegraph and telephone transmission.

The underlying principle connected with
the making of this seal consists in obtaining
an intimate connection between the glass and
metal, either by chemical combination or by
mere wetting, and in so proportioning the
glass and metal portions of the seal that the
stresses produced when the seal is heated or
cooled will not be great enough to rupture
either the glass or the junction be-
tween the glass and metal.

The three principal types of seals
developed by Mr. Housekeeper are
known as the ribbon seal, the disc
seal and the tube seal.

If a copper ribbon is directly sealed
through glass it is found that the
glass and copper adhere along the flat
faces of the seal but that ruptures
occur along the edges as shown in

£

t

arylng Amperatures.
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Fig. 2 (a). This is due to the fact
that as the seal cools after being made,
the glass in contact with metal is
capable of resisting the shearing and
tensile stresses that occur along the
faces, while the glass wrapping round
the edges of the ribbon is called upon
to withstand much greater tensile
stresses and gives way. If the edges
of the ribbon are sharpened as shown
in Fig. 2 (b), a tight seal results, the
reason being that the forces of ad-
hesion between the glass and copper
acting along the flat contact faces are
sufficient to stretch the thin copper
at the edge and prevent its drawing
away when cooled. There is a definite
relation between the elastic properties
of the metal and glass and the angle
of edge that can be used for a suc-
cessful seal. )

5 By proper shaping of the metal rib-
2 Pon, seals have been successfully made

‘ (Continued on page 946)
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INSTALLING BROADCAST RECEIVERS
ON SHIPS

HE job of chief operator on a trans-Atlantic

passenger liner threatens to become interest

ing. In fact, he will have a fair chance of
competing with the purser as the social lion and
chiet entertainer of the ship,

Take a look at S. M. Brown, chief on the
Mauretania, ‘“doing his stuff’’ in the salon and then
get out some brass polish to take some of the green
off the old buttons. You may be entertaining the
ladies next trip!

Photo © y Underwood & Underwood

The S.S. Mauretania is the First Trans-Atlantic Liner to Install a
While at Sea With Concerts Broadcasted by Radio. S

‘- that Mr.

will he be conscious of this feeling of security
. when he is able actually to hear voices and music
from the shore. We feel certain the installation of
a broadcast receiver on the Mauretania will meet
with the ap§r0v31 of the passengers and we believe

rown and his associates will be the
most popular men on the ship.

We hope the other steamship .companies will
not delay in similarly equ pping their ships.  Our
reason for expressing this %ope is mainly because

radio will be advertised and be made stil more
popular, but as the popularity of radio increases
A special

the more work there is for radio men.

Receiver That Will Entertain Passengers

M. Brown, Chief Operator, is Shown Tuning the

Receiver, While Miss Florence Dixon, Left, irene Lee, Right, and Mr. Patterson, Passengers, AretListehing
to

At last the steamship companies are realizing .

the enormous possibilities of radiophone broadcasts
as a means of entertaining passengers. The
Mauretania has led the way by installing a co