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WORLD’S ONLY MAKER

Moulded High Frequency High Tension Insulators
o Bl INSULAT( OLTS

ST INSULATION T
SN ““VIADE IN AMERICA "

Louis Steinberger's Patents

No. 4500 No. 4502 No. 4507 No. 4514 No. 4518
No. 2 No. 1 No. 7 ‘
No. 14 New No. 1¢ -
> N
oo 2 '
; No. 7521
No. 6848 No. 7302
No. 7518
No. 7537
;L T No. 6815
W (YU, 107 ets asue ave No. 9361

“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegraph and Telephone
Companies. “Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics.
“Electrose” Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits.

ELECTROSE STANDARD PRODUCTS

“Arcover” disk strain and suspension line insulators, “Safety Strain” Insulators, Disk, Hood, Thimble and Rod type strain
insulators, Spool and Bracket-Arm strain insulators, Pin-type line insulators, Insulator pins, Roof, Barrier and Wall Bushings
and Insulated Connectors, single and multi-part, plain and locking, water and gas tight, Bus-bar insulators, Insulating Supports
and Pedestal, Arc Lamp Insulators, Insulating Knobs and Handles, Insulating Sheets, Tubes and Rods, etc., etc.

Electrose Railway Line Material:—“Safety Strain” Insulators, Brooklyn Strain Insulators, Insulated Turn-Buckles, Caps
and Cones, “Ideal” Locking Caps and Cones, Insulated Bolts, Feed Wire Insulators, Third Rail Insulators, also special forms
of Trolley Wire Suspension Insulators, etc., etc. Complete line always carried in stock.

Ignition Insulating Parts:—Distributor Blocks, Disks, Switch Bases, Spools, Brush Holders, Knobs, Handles, etc., etc.

“Electrose” insulation (certain grades) is recognized as the best obtainable for use in connection with insulating parts for
ignition service for Automobiles, Aeroplanes, Motor Boats, etc.

Insulators and Insulating parts and devices of special sizes and forms, designed and made to order.

SOLE MANTFACTURERS 60-82 Washington Strect 27-37 York Street
66-76 Front Street 1-23 Fhint Street

BROCKLYN, N. Y, AlTZRICA
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The Third Edition of the

Consolidated Radio Call Book

Very Greatly Enlarged—Will Be Ready January ZOth

192 pages. (32 pages more than 2nd edition), better paper, stiff covers, etec.
AT i

Some of the special information contained in the new book:
Radio rate sheet (charges to and from vessels, etc.); Cable rates;
Table for finding cable charges to various points; Weather re-
ports and hydrographic reports of the world; Time signal section -
of the world; American radio compass stations; French radio
compass stations; British radio compass stations; Canadian
radio compass stations; General information section; Inter-
national abbreviations; High power radio stations of the

world; Press schedules of spark stations.
A B NN L Y WNC

The Consolidated Radio Call Book is the only book in prmt oﬁicnally listing all the Radio calls as issued by
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alphabetlcally,
according to names of vessels or land stations, and according to call letters; Rewsxon of American coastal stations
under U. S. Naval control, and their new calls.

Every New Amateur Call Is Listed

SPECIAL—Given Free with Each Copy

A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the locations
of all the high powered RADIO stations in the world, including the time signal stations. In addition it tells
at a glance how far away any of these stations are. Of greater interest are the time zones, which enable the
amateur to compute instantly the correct time for the zone in which he is located from any time signal station.

The second edition) of 10.000 copleo exhausted in ten days. The beok js on press now will POSI'!‘"II.Y BE READY on
2&. Order direct or reserve your order from your fa te dealer

Price $1.50 Prepaid

Either Direct from us or ‘for sale by the following responsible Dealers:

New York Clity | N. S. W. Bookstall Co., Sydney, Australia

American Electro Tech, Appliance Co.,

American Hardware Stores, Bridgeport, Conn. Paramount Radio Supply Co., Atlantic City, N, J.
Atlantic Radio Co. Boston, Mass. Pacent Electric Co., New York élty
Bamberger & Co., Newark, N. J. Parks, Henry F‘rancil, Butte, Mont.

Wwashington, D. C.
Philadelphia, Pa.
Reading, Pa.
Asheville, N, C.

Pearlman’'d Book Shop,

Pennsylvania Marconl Wireless School,
Penn. Radio Apparatus Co.,

Piedmont Electric Co.,

Benwood Specialty Co o
Brode Electric Co
Bunnell & Co., J.
California Electrio 00 o

St. Louis, Mo.

Los Angeles, Cal.
New York City
San Francisco, Cal.

Catton, Neill & Co., Honolulu, T. H. Ploneer Electric Co., St. Paul, Minn.
Chicago Radio Apparatus Co., Chicago, Il Pitts Co.,, F. D. Boston, Mass.
Continental Radio & Electric Corp. New York City Post Office News Co., Chicago, Il
Cutting & Washington Radio Corp.. New York City Precision Equipment Co., Cincinnati, Ohio
Detroit Radio Laboratories, Detroit, Mich, Radio Distributing Co., Newark,

Dewey 8porting Goods Co.,
Doubleday-Hill Electric Co.,
Electro Importing Co.,

Findley Electric Co.,

Fuller Co., Seth 'W.,

Gurd & Co., Wm.

Holt Electrlc Utilities Co.,
Hovey, A.

Jenkins, Lester I.,

Katzenbach & Co, F. S,
Kendell Co,, W. D,
. Killoch Co Davld

Kluge, Arno ..

Krause & Co.,

Manhattan Electrlc Supply Co.,
Mchrthy Bros. & Ford,
McCIurg} Co., A. C.,

Meter Electrical Construction Co,
Meyberg Co., Leo

Mohawk Electrical Supply Co.,
New BEra Shop,
Newman-8tern Co.,

Nola Radio Co "p

Noll & Co., E.

Northwest Radlo 'Service Co.,

Milwaukee, Wis,
Pittsburgh, Pa.
New York City

Minneapolis, Minn.
Boston, Mass.
London, Canada
Jacksonville, Fla.
Boston, Mass,

New Bedford, Mass.
Trenton, N J.

Worcester,

New York Clty
Los Angeles, Cal.
Detroit, Mich.
New XB'ork, Chicago

Oshkosh, Wis.

San Francisco, Cal.
Syracuse, N, Y.
Milwaukee, Wis.
Cleveland. Ohio
New Orleans, La.
Philadelphia, Pa.
Seattle, Wash,

Radlo Electric Co.,

Radio Equipment Co.,
Radiolectric Shop,

Ray-Di-Co.,

Reuter Electric Co.,

Riverside Laboratory,

Rose Radio Supply,

Saunders Co., Geo,

Schmidt & Co., Rudolph
Shaffers’

Shotton Radlo Mfg. Co.

Smith Novotoy Electrlc. Inc,,
Southern Electrical Supply Co.,
United Radio Telegupherl Assoc.,
Western Radio Electric Co.,
Whitall Electric Co,

White & Boyer Co.,

Willlamson Electric Co., H.
Wilmington Electrical Speclalty Co.,
Wireless Mtg. Co.

Wireless Press,

Wireless 8hop,

Young & McCombs,

Young Men's Christian Assoc.,
Zamoiski Co., Jos. ).,

Plttsburgh Pa.
Boston, Mass.
Cleveland, Ohio
Chicago, Ill.
Cincinnati, Ohio
Milwaukee, Wis.
New Orleans, La.
Boston, Mass.
Rochester, N. Y.
Norfolk, Va.
Scranton, Pa.
Charlotte, N, C.
San Diego, Cal.
Baltimore, Md.
Los Angeles, Cnl
Westerly, R.
Washington, D. C.
Seattle, Wash.
Wilmington, Del.
Canton, Ohio
New York City
Los Angeles, Cal
Rock Island, Ill.
Los Angeles, Cal.
Baltimore, Md.

Published by

Consolidated Radio Call Book Co., Inc.

41 Park Row, Box 14, New York City

When writing to advertisers please mention THE WIRELESS AGE

www.americanradiohistorv.com


www.americanradiohistory.com

“‘—_-——\_._—-.

Vol. 8 Contents of Tl)e ereless Age for Feb. 1921 No.5

Edited by J. ANDREW WHITB
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Edward J. Nally, Pres. J. Andrew White, Vice-Pres. L. MacComch Sec'’y. Gcorgc 8. De 8ousa, Treas. J. D. Conmes, Buiu. Mgr.
to the fact that certain statements and exp of opinion from correspordents and others

tromo‘t'l‘lgz to time may be found to be the subject of oontrovorw in sclentific etrelu and in the courts, euhorw .?:3":.-‘ in the mtmm‘:’

te sometimes involve questions of priority of invention an 3&!&“0 merits of apparatus employed in wireless signaling, the

owners and publishers of this magazine positively and ompntlcsuy lalm any privity or responsibility for any statements of opimies

or partisan expressions if such should at any time appear here

Learn The Code
With The OMNIGRAPH

The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti-
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will
quickly qualify you to pass the examination for a first grade license,

4341 Richardson Ave.,

Nlev ztirkl Ciw.
an.
THE OMNIGRAPH MFG. CO.
Cortlandt Street, New York.
Gentlemen:—1 wish briefly to commend your very excellent Automatic Transmitter. Re-
cently I was successful in ing a firstclass Commercial Radio License and I believe

that the Omnigraph was my principal aid.

I took a four weeks course at a Resident Radio School in Theo? only I relied on the
Omnigraph to get my Code to the proper speed, and the Omnigrap!

I was ome of two in a class of eighteen to obtain a first-clase Licuue The om-blinc
block for the others was CODE And I know that a short time recei
graph messages daily would have epabled them to pass the examination as easily as did.

I believe the Ommgraph to be the easiest, quickest and cheapest method to learn the
International Morse C
Cordially yours,
(Signed) GEO. E. SELLERS.

The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni-
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada.

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License.

Thousands have learned both the Morse and Wireless Codes with the Omnigraph.

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under the strong-
est of guarantees—if not as represented, your money back for the asking.

THE OMNIGRAPH MFG. CO. 26 Cortlandt St., N. Y.

When writing to advertisers please mention THE WIRELESS AGE
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SU PE{\?,A DIO
This mark of distinction on all our ap-
paratus is the symbol of SUPREMACY.

Type D A-1, the BEST Detector
and Single Stage Amplifier in the
WORLD, with the new Filament
Temperature Indicator, price

$ 4 .00

Write for Bulletin 101

Superadio Corporation

Dept. D 2674 Bailey Ave., New York

S ® ‘ ®
Federal Radio Accessories and Parts

Are Distinguished for Their

Reliability, Quality and Efficiency
WRITE FOR BULLETIN 101 AND 102
Federal TypeA, W26 Tronsformer

Detector

Y

No. 226-W Type A "'*"*?% . No. 52W 2200 Ohms
AUDIO FREQUENCY s T
Transformer 60 1643 LIBERTY HEAD SET
$7.50 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set

One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times.
(Audxbmty amplification of 20 times.)

Two 226-W Transformers with two Marconi V. T.s give an energy amplification of 160,000 times.
(Audxbillty amplification of 400 times.)

The 226-W Transformer is endorsed by the leading engineers and conceded to be the best transformer
on the market.

Federal Telegra ..g:h and Telephone Co.

o, New York

When writing to advertisers please mentlon THE WIRELESS AGE
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Be Sure
it's a real PARAGON—
Look for the phrase,

Type R.A. TEN,

engraved in the
Bakelite panel

LICENSEG URNGEY ATmsSwyong GnG H1arcons raienis

If it isn’t an R.A. TEN,- |
it isn’t a PARAGON

HIS ADVERTISEMENT is published more for

Outstanding features of the Genuine yog; protection ;han ;urs. 1l al ha
course, we have known ong that imi-
PARAGON Rvo TEN tators were using the PARAGON name, but only re-

(Res. U.S. Pat. OFF.) cently did we realize how Radio men were being de-

Amplifying Short Wave Receiver ceived. Letters have come in, however, from a num-
Wave length, 160 to 1000 meters. ber of amateurs who bought these fake Paragons, and
Amplification 100 times. were tremendously disappointed.

No dead end losses whatever. Probably there are hundreds more who do not realize the real situation.
Vernier attachments on all controls. The genuine Paracon R. A. TEN (use fwll name), is manufactured
Coupling has scale of 180. ogilly byd%darlns-MO{%ans Co.l; and is sold exclusi;ebé by dCol?tinentalf alx:d
: athliate ealers. e complete name is copyrighted, and the use of the

Free from afll body capacity effects. PARAGON name on other instruments is therefore not only unfair and de-
Guaranteed for two years. ceptive, but also illegal. Two previous models of Adams-Morgans Co.;
“The weaker the signal, the stronger the the ParacoN R. A. 6 and the ParacoN R. A. 200 Universal Range re-
amplification.” ceiver, are, of course, genuine. However, thesa models are now discon-
Price Eighty-five Dollars :‘i‘r::itit.and the Paracot R. A. Ten is the only genuine PArRAGON on the

Be sure to get a PARAGON,—a real PArRAGON,—the only receiver with
a wave length range up to 1,000 meters, combined with no decrease in
amplification.

Send in your remittance now, and your PAracoN will be shipped at
once.

Or let us send you our FREE bulletin, describing, in detail, the
features of the ParacoNn R. A. TeN.

THE SAME courtesy,—the same helpful attention that has pleased our customeérs here in the store, extends to our mail order depart-
ment. We ship exactly what you order, the day you order It—and it's packed to arrive in perfect condition.

Our new 1l12-page catalogue, now out, contains probably the widest assortment of radio goods ever assembled together. The
appendix contains tables for easily figuring all radio calculations, also conventional signals and abbreviations, etc. This valuable cata-
logue malled anywhere in the world for 25c. Send forl your copy to-day.

Partial list of our mail order specialties follows. Order direct from this ad, and then send for complete catalogue.
Radiotron Detector Tubes . .  $5.00

OMNIGRAPHS AMRAD GAPS Protector ........... $9.00 Five Ampere Ex. Lamp. $8.00
No. 313 Omnigraph No. G-1 1 K.W. Gap..$41.50 No. AMS88 Dubiller BURGESS “B” JSATTEKILS
Complete $20.00 No. G-2 15 K.W. Gap.. 24.50 _Line Protector ...... 4.00 23% Volts Large "8
No. 2 Jr.. Complete... 28.00 No. G-3 % K.W. Gap.. 12.00 No. CD8838 Dubilier Battery ......oeco.e. 3.5¢

Extra Dials each.... .20 BENWOOD GAPS Line Protector .... 6.00 22% Volts Small *B”
No. 342 Practice Set No. 1 Benwood Gap TUNGAR RECTIFIERS Battery ............. .60
with battery ....... 4.50 complete . ......... 30.00 Two Ampere Tungar PARAGON CONTROL PANE],

o No. 8 8 Stud Rotor... 8.00 complete ........... 18.00 No. 6 Paragon Control
BUZZERS No. 10 10 Stud Rotor... 8.00 Flve Ampere Tungar DPANEl .. ...eeeneneans 6.0C

No. 65 MeBCO ......... 2.50 No. 14 14 Stud Rotor... 8.00 complete ............ 28.00 RHEOSTATS

No. 251 Mesco ........ .95 LINE PROTECTORS Two Ampere Extra No. 2110 Porcelain Base. 1.40
No. 168 Century ...... 2.60 No. 879 Murdock Line Lamp ...ceoevvecnens 4.00 Paragon back mounted. 1.75
J. DI BLAS]I, Secretary Our word of honor to you is our guarantee. Lef us prove it. J. STANTLEY, Treasurer

DEPT. E 51 6 WARREN STREET NEW YORK

When writing to advertisers please mention THE WIRELESS AGE
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lT "MERITS YOUR INVESTIGATION

Demand

The Ideal
Amateur Tube
Type C-300

$500

C unningham
Tubes

The name is etched
on the glass

THE NEW

Cunningham AudioTron Tubes

WITH STANDARD FOUR PRONG BASE

years’ research by the leading vacuum tube en-

gineers. The New CUNNINGHAM TUBES are
manufactured to rigid specifications in the world's larg-
est vacuum tube factory. Quantity production by ma-
chinery makes possible the remarkable price.

Receiving tubes are of two general types. The high
vacuum Navy type of rigid operating specifications for
radio and tone frequency power amplification. Plate
and filament adjustment are not critical. Detector prop-
erties are sacrificed to provide maximum amplification
in multi-stage and complex circuits without distortion.
An amplifying tube is necessarily an oscillator.

The gas content type designed for maximum signal
audibility and sensitiveness in detector circuits.

CUNNINGHAM TYPE C-300 is of the latter class and its
combination properties exceeded the expectations of its de-

E {BODY all the knowledge and skill of many

signers. The plate requires only 2274 volts—a single block eell.
Maximum sensitiveness is always between 18-2215 volts, In
addition to its wonderful detector properties, low B battery,
quietness in operation, it functions as a tone frequency amplifier
and is a free and persistent oscillator for regenenuve ampli-
fication and CW reception. The pleasure an

:l‘etscis:ialfetjl?n from operating this tube cannot be $5000
Cunningham Type C-301 High
Vacuum Amplifier is the

most efficient and stable amplifier ever produced and
meets the demand for the Navy type amplifier and
regenerative receiver. The exhaust is carried to a
hi stage permitting operation at plate voltages from 40 to

with increasing amplification. mplification constant 6.5-8
at 40 volts plate and 8-10 at 100 volts. Filament operates on

6 volts with rheostat. Try C-301 in your multi- 8
stage amplifier with loud speaker. here is a 6 50
surprise waiting for you. o

SEE YOUR DEALER TODAY and get your copy of Bulletin C-300 describing these new tubes. If your
dealer cannot supply you send us his name and address and we will mail you a copy without charge.

Cunningham tubes are covered 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 radio communmication. Any other use will be an infringement.

SERVICE AND QUALITY SINCE 1915

DEALERS —JOBBERS

You will be ht‘e;utod th my
plzodehn on_the mnew tubes
:l ‘mh. ked In utt“uzhp in
280 e in-
dividual cartons. D! TES
FOR 60 DAYS NECESSARILY
IN Bdo‘tl'A'l'ION. Write today for

Lyl

TRADING AS

AUDIOTRON MFG. COMPANY
35 Montgomery St. - -

San Francisco

When writinig fo ‘advertisers please mention THE WIRELESS AGE
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Radisco BETTER “B”
BATTERIES are back--

B N R

e pmeenaene

THESE PROGRESSIVE

DEALERS CARRY THE

ENTIRE RADISCO LINE

ALBANY, N. Y.
Shotton Radio Mfg. Co.
8 Market St.
ASHVILLE, N. C.
Hi-Grade Wireless Instrument Co.

ATLANTIC CITY, N. J.
Paramount Radio Su XP
518 N. Connecticut e.

BALTIMORE, MD,
Radio En mcermg Co.
614 No. Calvert St

BEINVILLE, QUEBEC, CAN.
Canadian Radio Mf g. Co.

BOSTON, MASS.
Atlantic Radio Co.

88 Broad St.

BROOKLYN, Y.

Kelly & Phllh
312 Flatbush

CHARLOTTE, N L
Smith Novotoy Electric

CHICAGO, ILL.

Chlcag Radio Laboratories
1316 Carmen Ave.

EUREKA, ILL
Klaus Radio Co.

Branch, Peoria, Il

]\%‘N(S:AS CII'{‘!G,’ 0.
cCreary Radio Supply
4th and Delaware Sp
1.OS ANGELES, CALIF.

The Wn'eless

511 W. Washington St.
MONTREAL QUE., CANADA

J. B. Miller

136 Vendome Ave., N D. G.
NEW BRUNSWICK, N. J.

Geo. N. DeLaplaine

306 George St. and

8th and olia Sts.
NEW ORLEANS, La

Rose Radio Supply

604 Gravier St.
VEWARK, N. J.

H. Corwin & Co.

4 ‘West Park St.
NEWCASTLE, PENN,

Penn F.¥lvama Wireless Mfg. Co.

rence Ave. “8HA"
OMAHA BRAS
Rndxo Suprly Co.
Brown B
PHILADELPHIA PENN
Pblladelphxa School of Wireless
Teleg
Broad antf gberry Sts

PROVIDENCE,
Rhode Island’ Elec Eqmp Co.
45 Washington St.
PITTSBURGH, PENN.
Radio_Electric Co.
3807 Fifth Ave.
PORTLAND, ME
Atlantic Radio Co,
15 Temple St.
SEATTLE, WASH.
Northwest Radxo Service Co.
Fourth A
SC'RANTON PENN
Shotton Radio Mfg. Co.
P. O. Box

Branch, 8 Kin
Jamestown. .
ST. LOUIS, MO.
The Benwood Co., Inc.

3424 Olive St.

TORONTO ONT.. CAN
imy Supply Co.,
567 Colleygc gp
WICHITA, KAN.
The Cosradio Co.
1725 Fairmount Ave.

ury St.

RADIO DISTRIBUTING CO., Newark, N. J.

This Mark  JRADISCO 3

AMAAAA

BB OSTIBUTRICONNY «

* APPARATUS «

VWYV

Your Guaraniee

When writing to advertisers please mention THE WIRELESS AGE
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WORLD WIDE WIRELESS

*  Shanghai Firemen Use Radio

WIRELESS telephony has been put into practical use

in China and today every fire truck in the Shanghai
International Settlement Fire Department is equipped
with a radio outfit with which to communicate with the
stations to which they are attached. The primary cause
of the innovation is the poor local telephone service. In
the Chinese districts where most of the fires take place,
there are no telephones. In the foreign districts it takes
from ten to fifteen minutes to put through a call at night.

As a result of this condition the community has erected
“Watch Towers”—Shanghai being on level land where a
blaze may be seen at a great distance. But Chief W. W.
Pett found that his executive officers in the stations had
difficulty in getting in touch with their men at fires and so
he tried out wireless telephony.

=—@-=

Wireless to Broadcast Harding Inaugural Address

SPECIAL wireless telephone apparatus will transmit

President-elect Harding’s inaugural address to every
army post, to every battleship and to halls in various
cities where “inaugural parties” will be held, Edward B.
McLean, chairman of the inaugural committee, has an-
nounced.

A committee on inaugural radio news has obtained the
co-operation of the army and navy radio services to carry
out the plans, it was said. In addition megaphones will
be placed in the reviewing stand in front of the White
House and will be connected by special wires to the
amplifying device at the Capitol, permitting crowds un-
able to be at the Capitol to hear the speech.

Brazil Plans Radio Expansion

INCREASED wireless communication with neighbor-

ing South American republics and within the vast ter-
ritory of Brazil itself is the aim of a bill just introduced
into the Chamber of Deputies. It provides for the in-
stallation of high-power wireless stations in the Federal
district and (by arrangement with Paraguay) in Asun-
cion, and at convenient points in the Brazilian states of
Matto Grosso and Rio Grande do Sul.

The preamble of the measure refers to the wireless
progress made in recent years, adding that this means of

communication between Rio de Janeiro, Asuncion, Buenos -

Aires and Montevideo would be more economical than by
present land telegraph or cable systems. It suggests the
possibility of wireless communication between Brazil and
the countries on the West Coast through erection of sta-
tions in the interior states of Brazil.

Wall Street Uses Radio

FOR the first time in the history of Wall Street, wireless

has supplanted the ordinary telegraph lines in the
carrying on of stock market operations between New
York and Chicago. The wire lines were disrupted by one
of the recent storms and during the final hour of trading
on the New York Stock Exchange W. J. Wollman & Co.
conducted business with Clement, Curtis & Co. of Chicago
by wireless. The plan worked with such perfection that

lniernauonal.

A portable miniature receiving set with a book-form tuner.
Signals have been receBivelq in London from Paris and
. Berlin on it

© W. J. Wollman, who instituted the new procedure, stated
that it was a tremendous step forward and precluded New
York being isolated from the rest of the country because
of storms which would affect the telegraph lines. '

=—®-=

Farmers’ Market Reports by Radio
PLAN S for sending out agricultural bulletins to farm-
ers of the country by the use of wireless are being
perfected by the Department of Agriculture. The trial
7
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service will be offered to a half doze_n"tor more counties
adjacent to the District of Columbia..

The first message will probably Be sent from the Bureau
of Standards station to numekous® privately licensed op-
erators who will aid in  distributing the bulletin to far-
mers in their immediate “territory.

It is planned eventhally to erect seventeen wireless
plants throughoist the country. There would be ten 250-
mile radins™$tations, eight in the East, where market
centers are more numerous and closer together, and two
.i:;;t.hi';-far West ; two 300-mile radius stations to reach out-
"+ lytng points in Maine and New York and five 500-mile
radius stations west of the Mississippi.

Each of these stations will be connected with the Wash-
ington office and the other stations by leased telegraph
wires, and twice a day would receive, for immediate re-
lease, a summarized report of market conditions and quo-
tatjons at market centers and shipment points. Crop and
weather reports and other information of value to farmers
will also be sent out’

Surgeon Directs Bonesetting by Radio at Sea

HOW the chief surgeon on the Leyland liner Wini-
fredian directed by wireless the setting of a seaman’s
broken bones and the care of internal injuries of others
on the Belgian steamer Menapier after she had been bat-
tered by a hurricane was told when the Winifredian
reached port from Liverpool. The surgeon is Dr. Patrick

A class of students in a German radio school for ex-officers in Berlin

S. Burns, of Providence, a veteran of the Medical Service
in the World War.

An SOS message from the Belgian ship requesting
medical aid was picked up by the Winifredian several
days out. The distressed steamer, bound for Antwerp
from New Orleans, was 100 miles away, but under forced
draught the Winifredian got within hailing distance in a
few hours.

“Hit hard by a hurricane,” signaled the Belgian cap-
tain. “Several men washed overboard. Several others
have broken legs and arms and some injured internally.
There’s no doctor aboard. Can you help us?”’

Dr. Burns attempted to put out in a lifeboat, but top-
pling seas and a strong wind prevented the launching.
He then conceived the idea of using the wircless.

Details as to the men’s condition sputtered into the re-
ceiver in the Winifredian’s wireless room, and carefully
Dr. Burns dictated the treatment required. For three
days the two vessels lay within hailing distance, unable to

FeBRUARY, 1921

communicate by boat, while the surgeon’s instructions
were obeyed.

On the fourth day came this message from the Mena-
pier’s captain:

“All your instructions safely carried out. The men are
resting comfortably and are out of danger.”

—F—
San Francisco Radio Operator Sets World Receiving
Record

ANTHONY E. GEARHARDT, a wireless operator of
San Francisco, broke the world’s speed record for
receiving radiograms at the closing session of the Pacific
Coast Radio convention. He took forty-nine. words a
minute for four consecutive minutes, without error. The
champion is employed by the Radio Corporation of
America at the Marshall High Power Station, California,
and took all prizes at the Panama-Pacific International
Exposition in 1915. o n
R. F. Miller, of New York, who is also emploved by
the same company, still holds the cup presented at the
Philadelphia Electrical Show some years ago, for the
world’s speed record in receiving messages.

‘ﬁl)

Radio Re-Unites Married Couple
A MAN and his wife were reunited in Philadelphia
after a year’s separation through a wireless message
consisting of a telephone number. The message was sent
by Mrs. Alice Lipke, a Y. W. C. A. worker, to her hus-
band, Adam Lipke, on board the steamer Pansa, about
150 miles from shore.

Lipke, who is a wireless operator on board, received
the number, “Spruce 3317,” and when the vessel docked
at Port Richmond, he called the number and was answered
by his wife, who is residing at No. 1902 Arch street.

Lipke has just returned from Calcutta, India, follow-
ing a trip around the world, and last heard from his wife
when she sailed from Seward, Alaska, last July, where
she had been doing Y. W. C. A. work. She kept track
of the movements of his ship, and when it neared this
port she sent the message. He was not aware she was
in this city.

The reunion was made more enjoyable by numerous
gifts he brought to his wife, including a beautiful pair
of jade stones from China.

International Weather Bulletins by Radio

I NTERNATIONAL agreement is being sought to ex-

tend and unify the system of collecting meteorological
data by wireless from ships at sea and at the same time
to organize the transmission of weather bulletins and
storm warnings from a sufficient number of wireless
stations to admit of ships being constantly supplied with
reliable weather reports and forecasts,k wherever they
may be.

An Admiralty notice to mariners contains complete and
up-to-date lists of the wireless stations throughout the
world which communicate weather bulletins and storm
warnings either at fixed times or otherwise. The stations
named are in the following countries: Australia, Brazil,
British Columbia, Canada, China, France, Germany, Great
Britain, Hawaiian Islands, Holland, India, Italy, Jamaica,
Japan, Malta, Mexico, New Guinea, New Zealand, New-
foundland, Nova Scotia, Panama (Canal Zone), Philip-
pines, Samoa, South Africa, Spain, Tonga Island and
United States. )
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Tetrazzini Gives Concert by Radiophone

MME. LUISA TETRAZZINI, with the aid of the

radio telephone, recently gave a musical evening for
hundreds on board naval ships at sea and in port within
a radius of 400 miles of New York City. The prima
donna sang four songs into a specially equipped telephone,
tuned to transpose her voice to the telephonic receiving
sets with which nearly all of the navy vessels are now
equipped. '

Amplifiers on board the vessels had been rigged to
project Tetrazzini’s voice on shipboard. The crews were
assembled at 9.30 in the evening, the hour set for the
concert, and telephonic radio stations were ordered to
suspend traffic for thirty minutes.

When the prima donna’s manager received word from
the radio staff in the Whitehall Building that everything
was set, Mme. Tetrazzini, with three musicians, grouped
themselves near the transmitter.

“We have a treat for Mme. Tetrazzini,” came a voice
from somewhere. ‘““Private Fred Bennettt of Fort Wood,
Staten Island, is going to sing ‘A Tumble Down Shack in
Athlone’ for her.”

The soldier’s voice came clearly over the wire to Mme.
Tetrazzini’s room, and, although there was no amplifier,
the prima donna and her friends could hear it very plain-
ly. A chorus of “bravos” from those in the McAlpin
followed the song.

Then Mme. Tetrazzini sang the “Polonaise” from
“Mignon,” “Rondo” from “La Sonnambula,” in which
she sent her high F sharp far out to sea, “Somewhere a
Voice Is Calling” and “I Milioni d’Arlecchino.”

After the songs Tetrazzini talked with some of the
men in the Whitehall Building and on the Pennsylvania,
in the Brooklyn Navy Yard.

“Fine,” was the comment from the Pennsylvania.

Naval officers said that the experiment in long distance
entertainment for the men on shipboard was successful,
although definite reports from the ships, which would
give the range of the entertainment, were not received.

British Wireless Companies Declare Dividends
ARCONTI’S Wireless Telegraph Company, Limited,
of London, has announced the following dividends:

A dividend of 7 per cent., less income tax, upon the
250,000 7 per cent. cumulative participating preference
shares; and an interim dividend of 5 per cent:, less in-
come tax, upon the 2,016,906 ordinary shares.

These dividends are payable on February 1st.

The Marconi International Marine Communication
Company, Limited, announces an interim dividend of 5
per cent., less income tax, upon the issued capital of the
company.

This dividend was payable on January 17th.

___("’n —

Navy Stations May Handle News

PRESS Associations and important American news-
papers have asked Congress to open naval wireless
stations for transmission of news to and from Europe
for the period of one year. A joint resolution to this
effect was referred to a sub-committee of the Committee
on Merchant Marine, the House of Representatives, on
January 6th, following an earlier hearing at which the
representatives of the press, the commercial radio com-
panies and government officials exchanged views.
The proposed amendment to the present law would
rovide for a permit covering one year’s use of the
avy facilities for the transmission of press matter across
the ocean. The modification would affect the provision
in the existing law which states that Navy Department
radio stations can handle despatches only when privately
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owned radio systems are not adequate to handle “the
normal communication requirements.”

German Spark and Undamped Wave Receivers
FROM a German source it is learned that the adop-

tion of undamped-wave transmitters in the Italian
navy led to a study of receivers capable of receiving both
spark and undamped-wave signals. The type of receiver
adopted was the so-called “ultraudion” receiver, in which
a single valve acts at the same time as oscillation gen-
erator and detector. Three types of apparatus, accord-
ing to the requirements of shore and ship stations, were
built, the wave lengths ranging from 300 to 15,000 me-
ters. .

A Station in the African Jungle e
THE British government is now planning an all-
British chain of wireless stations from Capetown to
Oxford, England. The chain will include the powerful
station built by the Germans at Windhuk, South-west
Africa, which 1s reported to have sent messages directly
to Berlin, a distance of more than four thousand miles.
A new station is to be erected at Niarobi, British East
Africa, to receive the Windhuk messages. From there
they will be relayed to Cairo, and thence to Europe.

The wirelcss station located in the Belgian Congo at a place
called Kikondji

The present transmission employs a station at Kikondji,
in the Belgian Congo, two days’ journey north of
Bukama, head of the Cape-to-Cairo railroad.

Mrs. John M. Springer, of the Methodist mission
station near Kikondji, who furnished the accompany-
ing photograph of the station, says:

“From our place in the heart of the African jungle it is
possible to send messages to our friends in New York or
Oshkosh, provided we have the necessary funds and
there are no local disturbances. A lion ate the predecessor
of the present operator.”

U. S. Post Office Finds Radio Aircraft Navigation Aid

EXPERIMENTS on the use of radio apparatus as an

aid in aerial navigation are described in a publica-
tion recently completed. The experiments were conducted
jointly by the Post Office Department and the Bureau
of Standards and have resulted in the following con-
clusions: '

(ks
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Radio signaling is a practical aid to navigation pro-
vided certain precautions are taken, such as making the
radio apparatus sufficiently rigid to stand severe vibra-
tion and the use of a special type of antenna located in
the fuselage of the machine as far as possible from the
engine and the wires of the ignition system. Metal
sheaths must be provided to protect the radio receiving
apparatus from the ignition system though the dis-
turbances from this cause can be reduced by the use of
a compensating coil in the receiving apparatus.

The use of a coil type of antenna or radio compass
makes it possible not only to carry on communication but
also to guide the airplane and determine its position by
radio methods. By the use of special transmitting ap-
paratus located on the landing field, the airplane is able
to determine its position with respect to the field and to
descend safely in darkness or fog. Two methods have
been found practicable for such signaling apparatus: the
use of alternating current of relative low frequency in a
large coil on the landing field, and the use ot radio sig-
nals transmitted from a special type of antenna on the
landing field. While much has already been done, there
is need for a great deal more research and development
in order to perfect the use of radio on airplanes. The
satisfactory solution of these problems will result in more
reliable communication, decrease in the cost of apparatus,
and increase in the distance over which communication
can be carried out.

Communication Service for British Honduras

W ITH a new superintendent from England on the job,

the British Honduras government is undertaking
the reform and extension of its wireless service. The pol-
icy is not fully formulated, but it promises not only to
bring the wireless plant at Belize to full efficiency but also
to replace with wireless the existing system of communi-
cation between points in the colony. The new superin-
tendent is convinced that wireless affords the only means
for an efficient but not unduly expensive system of com-
munication for British Honduras. C

In the original Belize installation, local static conditions

were not fully appreciated and the station was under-
powered. It has been much hampered. Arlington can
only occasionally be read. Sometimes the Jamaica station
cannot be reached, though only 600 miles away, and it
is usually necessary to relay messages between the colony
and the nearby United States. These conditions have
militated against the revenues from the plant and have
made its service far less effective than business men de-
sire. There is especial dependence upon this wireless
plant because cable messages must be transmitted via
Mexico, where delays in relaying are often so serious
that cables arrive long after the letters confirming them.

Poor as has been the equipment for communication with
outside points, the so-called “telegraph” system of the
colony has been worse. Quotation marks are used be-
cause the system is a relay of long distance telephones,
and a telegraph only in name. Its revenues are far less
than would be those of a dependable service, for everyone
avoids its use whenever possible regardless of the low
rates. It has long been a handicap rather than a help to
business. This arises primarily from natural difficulties
inherent to any wire system with long runs through a
sparsely settled, thickly forested region of high humidity.
In rainy season the lines have frequently been broken over
a week before repairs could be effected. Moreover, the
industries of the country are scattered, centering at camps
in the interior which are usually a long distance from
the nearest station.

The new superintendent proposes wireless stations at
Corozal, El Cayo, Stann Creek, Monkey River and Punta
Gorda in place of this expensive and unsatisfactory
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wire system. By such a plan the investment 11 the new
plant for Belize will be most productive. The communi-
cation overhead for the colony will be greatly reduced
and there is the probability of considerable increase in
revenue when such a reliable system is in operation.
Mahogany contractors, planters and others operating in
the interior will be urged to buy or lease from the govern-
ment small sets for private use, eliminating costly mes-
senger service to distant stations, and making it possible
for the government to give them real service.

The execution of this reform should create a growing
demand for American-made equipment. The orders
placed for new apparatus for the Belize plant are under-
stood to have gone, for the most part, to American
makers. Other manufacturers specialize in small plant
equipment wholly suited for use in such an undeveloped
region. Makers of telephone equipment may expect that
urban telephone systems. will be enabled to make repairs,
with the burden of the long distance lines removed the
replacements and extensions long desired.

London Radiophones to Geneva.
AVERY successful demonstration of wireless telephony
between London and Geneva was given by the Mar-
coni Company in connection with a gathering of news-
paper correspondents representing the press of the world
who have been engaged in reporting the proceedings of

- the first conference of the League of Nations.

The event was invested with special interest owing to
the fact that .-Dr. A. Graham Bell, the distinguished
American who invented the Bell telephone nearly half a
century ago, sent a wireless telephone message of greet-
ing from London to the Geneva audience.

Lord Burnham, C. H,, also spoke to Geneva from Lon-
don. Both speakers used an ordinary desk telephone in
a director’s room at Marconi House, which instrument
was connected by a post office line direct to the wireless
apparatus at the Marconi Company’s Chelmsford sta-
tion. This apparatus automatically and instantaneously
relayed the message to Geneva, so that in effect the speak-
ers were in direct communication with Switzerland, op-
erating the wireless plant by means of their voices.

Lord Riddell and Senatore Marconi also sent messages,
which were spoken on their behalf into the transmitter
at Chelmsford.

The voices of Lord Burnham and Dr. Graham Bell
were reported by Geneva to be very clear, Lord Riddell’s
“Good luck to you all” brought forth loud expressions of
“Merci” from the French journalists present. The dem-
onstration concluded with the playing of two phonograph
records.

At Geneva the messages and music were intercepted
by the aerial at the Marconi receiving station and car-
ried over several miles of land line to the conference hall
of the league. The journalists there were able to hear
every word by means of ordinary telephone receivers.

Chesapeake Bay Ice Boats Use Radio

ALTIMORE'’S two ice boats, commissioned to fight

the ice conditions in the Chesapeake Bay and its
tributaries, have been fully equipped with new wireless
apparatus to increase the efficiency of the work of both
steamers. For more than a year Harbor Engineer Hill
has been endeavoring to have this equipment installed
on these steamers.

While either of them have been on duty combating ice
in the bay or rivers in the past there has been no way in
which he could reach them to dispatch them to a vessel in
distress in the ice. With the wireless installation it will
be possible to communicate with either of the steamers
at any time it is desirable.
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A Comparison of the Two Methods Illustrating

Amateur Spark and C. W. Transmission

Their Advantages

and Disadvantages

By J. O. Smith, 2 ZL. e

‘ THE transition of amateur radio frarkmiitting stations

from the spark, to the continuous wave method has
undoubtedly been more general than the average amateur

would suppose. f"Iti’ is true that a great many amateur -

 stations ndw using ‘C.W. are able to cover orily, short
distances, but this has been’ dué more to the inability to

~secure pfoper equipment—primarily tubes—than to any
lack of desire on the part of the fraternity to be able
to work Mars with contiruou$ waves. "~ '

A great many amateurs who havé used the spark
method of transmission for many years have been known
to utterly refuse to be interested in C.W. transmission,
and to give many reasons why C.W. transmission would
never supplant, or even equal, the old familiar spark

_‘method.” Tt is-a notable and interesting - fact also that
» after C.W. had been used awhile by others many of these
‘same amateurs' were the first to comment on the ap-
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Diurim showing energy radiated over a large band of wave lengths

parent advantages of it, especially its low decrement,
or rather lack of decrement, the amazing distances it
would cover on small power and its great flexibility.

The spark transmitter, employing alternating current
of some frequency, is good for one thing—telegraphing.
It has frequently been stated that the only way to get
anywhere with a spark set is to use power to the limit.
Of course construction of the station, antenna system
and a few other things are considered important inci-
dentals, but the main thing is power. When the idea of
distance gets into the station owner’s head, the first thing
he thinks of is power and the greatest possible antenna
current. It is a common thing to see an amateur station
with a one kw. transmitter that draws 1,500 actual watts
working on a 4 kw. antenna system. In fact, a canvass
of amateur stations throughout the country will show
such a condition much more often than it will a 1 kw.
antenna system with a 4 kw. transmitter.

It is true that while his intentions are of the best, in
many cases the amateur is limited in a mechanical or
financial way in the construction of his antenna and
ground system. So he does the best he can. The writer
has visited a great many amateur stations throughout the
country and in most all of the cases noted, the antenna
and ground system was entirely inadequate to properly
handle the amount of energy put into it by the spark
transmitter. The idea of designing a transmitter and
antenna system suited to each other is an important point
generally overlooked by amateurs.

If one were to attempt to use pressure, and force two
gallons of liquid into a one-gallon receptacle, something
would be likely to happen. In the case of the station
using a 1 kw. spark transmitter on a !4 kw. antenna,
the something that happens is the emission of energy on
a hundred or so wave lengths, even with a loose coupling.
The effect is the same as in the case of a too closely

11

coupled set—where energy is radiated over a large:band
of wave lengths: The result at the receiver is about as
shown in figure 1. * : :

“ Abott 75 per cent . of the amateur QRM we ‘hear so
much about i1s duae to the fact that energy is'beh;% radi-
atéd over 4’ wide band of wave lengths; instead-6fion a
'narrow band as it should. ‘Certainly the receiver can only
be funed-to one wave :length at a time, consequently all
the ‘energy radiated on other wave lengths.is wasted

- energy, accomplishing nothing but interference in the case

of ‘other statfons endeavoring to receive on neighbering
wave lengths. . e
- “The legal decrement of a transmitting statien ‘is’ fixed

_at .2} and even-where this feature of the radio -law is
- compliéd with, there is interference on other wave lengths

when a nearby station is endeavoring to receive signals.
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Figure 2

Diagram showing energy radiated practically on one wave length for C. W.
transmission

In the case of C.W. transmission, the energy is prac-
tically all radiated on one wave length. The result at the
receiver is shown in figure 2.

It will readily be seen that CW. transmission elimi-
nates practically all of the unnecessary QRM caused by
a spark set of reasonable power. The fact that the sig-
nals from a C. W. transmitter can be heard at only one
place on the receiving set is one reason why many ama-
teurs have objected to its use as a means of communica-
tion. These objections are based on both ends of the
transaction—the operator of the transmitting station ex-
periences difficulty in “raising” a distant station, and re-
ceiving operator complains of the unusual sharpness of
tuning which calls for more than ordinary care in the
adjustment of circuits, etc. These objections, however,
seem trivial in the face of the great advantage of C. W.
transmission over the spark method, especially as they
can be overcome easily.

In the matter of “raising” distant stations, a schedule
should be agreed upon and once the operator of the receiv-
ing stations knows the wave length of the transmitting
station there will be no further difficulty about effecting
communication. As the use of increased power for C. W.
transmitters develops, there will be less difficulty in
“raising” practically any station within working range
without resorting to previous notice and agreement.

The complaint of sharpness of tuning at the receiving
end usually dissipates’ quicker than last week’s salary
once the advantages of it are experienced. Of course,
the practice of closely coupling the receiving set, and
lying back in a chair with a pair of cowhides decorat-
ing the operating table won’t bring in C. W. signals. The
operator must possess enough initiative to occasionally
explore for them. Once the signals from a C. W. trans-
mitter are located, however, the possibilities of tuning
them away from QRM and QRN are there. It is up
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to the-operator to accomplish this very desirable result.
It is quite a common thinf nowadays to get a card from
some fellow hundreds' of miles away saying that the
C. W. signals were QSA and could be read through local
QRM, etc., without trouble. And this is quite true even
when the antenna current of the transmitting station was
n the neighborhood of approximately one ampere. As was
stated in the article in last month’s issue, operators of
stations make a great mistake in not doing more explor-
ing for C. W, signals. On nights when the air is “dead”
and no distant spark stations can be heard, there is
usually some distant station using straight or modulated
C. W. whose signals can be easily read.

When the output of a C. W, set is modulated with a
buzzer or tone wheel, the received signal can be regen-
erated and amplified to a much greater extent than a
spark signal, especially of the 60 cycle variety. In fact
it is often found that such a signal can be regenerated
land;mph‘ﬁed to such an extent as to become objectionably
ou

Another great advantage in the use of C. W. by ama-
teurs, for short distance work particularly, is in voice
modulation. The fact that the law requires that work
shall be carried on with a minimum of power necessary
to effect successful communication is a point generally
overlooked, intentionally or otherwise, by many opera-
tors of 1 kw. “stone crushers” and it is a frequent occur-
rence to hear a 1 kw. station using full power to com-
municate with another station on the same block. This
phase of amateur radio has been repeatedly criticised.
Everyone is familiar with the tales of the interfering
spark coil station, whose operator is usually accused
of being able to transmit, but not receive, and the mis-
use -of power by the big station is a favorite method of
counter-attack on the part of the small station operator.
It is, however, quite true, that the high-powered amateur
stations are frequently interrupted in relay work by small
stations and spend much precious time and use many
kw’s of good energy trying to make the operator of
the small station. understand that he is interfering—at
the end of which the operator of the small station often
comes back and informs the operator of the high-pow-
ered station that his “signals are strong tonight.”

The use of a voice modulated C. W. set obviates all
such discontinuance of diplomatic relations. The operator
of the small station can usually understand English, even
though he never heard of Morse, and if he understands
that he is creating interference, will usually “stand by”
or ‘“go to bed.” Then, too, there is always the oppor-
tunity to entertain the wide world with music, providing
one is so inclined. And many are so inclined, it seems,
for the night air is full of all kinds of music.

With spark transmitters of high power (1 kw. or more)
all sorts of mechanical and electrical difficulties are gen-
erally present. “Kickbacks” are the bugbear of an ama-
teur’s life, except in cases where proper care is used
in the layout and erection of a station, and even then
they happen. The matter of insulation is another matter
of great importance, both in the case of interior wiring
and the antenna system. It is generally possible to prop-
erly insulate interior wiring without great trouble, but
where high spark voltages and heavy currents are im-
posed upon an antenna it is a different matter. Where
more energy is impressed upon an antenna system than
the system can properly take care of brush discharges
occur to such an extent as to cause aerial fireworks of
considerable magnitude and loss of efficiency. Frequently
the antenna insulators break down under such unusual
strain.

Another phase of spark transmission which has caused
amateurs generally to sit-up and take notice the country
over is the stand the power and telephone companies have
taken where high-powered amateur spark sets are
operated. In many cities and towns the power companies
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have recently refused to allow transmitting S€ts to be
connected to house lines, insisting that a sepafate service

~ transformer and separate power line be installed. The

cost of installation of the separate transformer and ser-
vice asked by the power companies has been generally

(Continued on page 14)

Amateur C. W. Transmission’

Errata Notice

CERTAIN omissions occurred in the diagrams of the
article “Amateur C. W. Transmission,” by J. O.

Smith, which appeared on pages 14 and 15 of the Janua

WiReLESs AGE and they are reprinted here in the com-
pleted form for the benefit of readers who may not have
noticed the absence of the missing elements. In all the
diagrams a variable condenser in the grid circuit has been

Figure 2—Circuit diagram baving the secondary of a modulation trans-
former in the grid leak
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Figure 3—Diagram showing the Heising system of modulation

inserted, without which the circuit would not oscillate.
An audio frequency choke coil, in series with the positive
pole of the high voltage generator also is necessary for
modulation purposes. In figure 2 a six-volt battery is
necessary in the primary of the modulation transformer.
The completed diagrams appear above and can be sub-
stituted for those appearing in the January issue.
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Admiral Bullard

The Director of Naval Communications In a New Role —
How He Offered the Initial Suggestion That Led to the
Formation of a Great Combination of Radio Interests

DMIRAL Bullard, known and re-
ed wherever radio men follow
their calling, has achieved a new interna-
tional stature. Under his advocacy, in a
period concerned with the reconstruction
of world affairs a great forward step has
been accomplished, almost unnoticed; it is
the securing for America of a new posi-
tion in the nation’s communication with
the outside world. News and commercial
services—so important a factor in the
country’s fight for trade supremacy—no
longer are to be at the mercy of forei
countries. Timely intervention by Wil-

liam H. G. Bullard, Rear Admiral of the winium 1. G, Bullard, Rear Admiral of
the United States Navy

United States Navy, has worked to set
aside the foreign hand that has long held
the domination over the cables and might have secured a
like hold on long distance wireless.

A leader and the guiding light since the navy became
interested in wireless, Rear Admiral Bullard some time
ago foresaw the danger to America’s commerce should
foreign interests secure a hold on two new American
inventions which have done more to revolutionize the
radio system of the world than anything else—the Alex-
anderson high frequency alternator and the Weagant
Static Eliminator. A

The British Marconi Company has been quick to re-
alize the importance of these inventions. In the spring
of 1919 a $5,000,000 order for Alexanderson alternators
was placed with the General Electric Company, holders
of the patents and manufacturers of the machine. Be-
fore closing this deal the company, realizing the serious-
ness of any move that might give world radio control
to another nation, decided to first consult with the United
States Government. The Navy then had a war control
of wireless, so the situation was explained to Secretary
Daniels. Rear Admiral Bullard, in company with Com-
mander S. C. Hooper, Bureau of Engineering, went to
New York to appear before a meeting of the Board of
Directors of the General Electric Company. They urged
the company not to sell, although they had no alternative
to offer, for the Navy was no longer in the commercial
field and could not buy the machine. The appeal, never-
theless, hit its mark. ‘The British contract was set aside
with the observation by Charles A. Coffin, chairman of
the Board: “Now we will start afresh. We will not put
this machine in the hands of foreigners without some
regulation and control. But what shall we do? We
have no other customers for it.”

“Why don’t you go in the business yourself?” asked
Admiral Bullard.

This suggestion solved the problem. It opened the
way for the organization of The Radio Corporation of
America by General Electric and American Marconi in-
terests, a strictly domestic concern backed by the country’s
strongest financial interests and possessed of the patent
rights to the Alexanderson alternator. .

One of the first acts of this new company was the
purchase of the British holdings in the American Mar-
coni Company. Then with the consent of the stock-
ho}deys, it next absorbed the American Marconi, thus
bringing radie activity in the United States under wholly
American management.

This movement, of such far-reaching importance that

its full significance is not yet realized, will
stand as a monument to the vision of the
Admiral and his eagerness to secure in-
dependence of communication for his
country. The commercial advantages
thus secured were recently emphasized
by Gordon C. Corbaley, assistant to the
President of the Seattle Chamber of Com-
merce, who in speaking before the Na-
tional Foreign Trade Convention at San
Francisco on the dire needs of better for-
eign communications with particular ref-
erence to deplorable conditions on the
Pacific coast, said:

“This intolerable condition must be cor-
rected. We must have adequate commu-
nication facilities with the Orient, or
America and the Pacific will lose the business turned by
the War.

“Wireless offers the first hope of relief. This is largely
because of the basic change that is taking place in the
world’s wireless situation. To most of us wireless is a
thing little understood. Even to experts that is largely
true. In its early stages wireless made slow progress.
This was largely because the Marconi Company was not
adequately financed and the big problem of wireless could
not command the concentrated technical attention neces-
sary to their solution.

“In 1919 the world’s wireless system was revolution-
ized.

“This was largely because of two inventions:

“The Alexanderson Alternator was perfected to send
a continuous wave of oscillations upon which the mes-
sage was imposed, thus taking the place of the intermit-
tent sparks.

“The Weagant Static Eliminator was perfected to re-
lieve wireless from the atmospheric disturbances that
had rendered dependable service almost impossible.

‘“Then took place an event that should be written deeply
in the history of American commerce. Due to the Ene
patriotism of Admiral W. H. G. Bullard, these inventions
were saved for America and have been made the founda-
tion for a world-wide American wireless service.

“Admiral Bullard is the man who has really built the
communications service of the Navy. As a captain he
originally organized that service and under war time
strain he was returned to its command.

“Impressed with the necessity for a world-wide service
owned by Americans and operated by Americans he went
before the officers of the General Electric Company and
pleaded with them to hold these inventions and to make
the wireless of the future an American institution.

“Admiral Bullard won his point. The General Electric
Company purchased the control of the American Mar-
coni Company and it was reorganized as the Radio Cor-
poration of America, with a provision in its laws that
80 per cent of its stock must always be owned by Ameri-
cans. .
“The Radio Corporation of America is preparing to
cover the world with a modern, efficient wireless system.
One of the first steps in this plan is to be a comprehensive
solving of the communications problem of the Pacific as
far as wireless can ever solve that problem. A great
modern sending station is to be built on the Pacific coast
of the United States, able to send messages direct to re-
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ceiving stations in the principal cities of Japan, China, .

Philippines and the Straits Settlements.
“A concession has been sectured-from China to permit
the erection of a similar sending station near Shanghai

strong enough to talk diréct to Sedttle, Portland, San:

Francisco or Lps Angeles, .

“When this system is fully in operation, wireless mes-
sages can be filed -at any large city in the United States
or in the Orient, can be relayed by wireless to the sending

; station on their side of the water, and then sent direct
«by wireless to the city of their destination.
“All of this sounds too perfect to be true.

It is

- ably. more, perfect than it will be for many montiﬁ-

-come, but I have tried to give you the idea that hasibeen.

- approved by the General Electric Company and that is in
- procesé. of realization by Edwagd J. Nally and his asso-

That .he should offer the initial suggesti(éfgat_"set
such great forces .to. work was grobably fag! from the
.thoughts, of, young Bullard, when 22 years agd as a naval

lieutenant, fresh from Spanish American war service, he
. was first attracted by wireless, During his student days

at Annapolis, electricity and electrical engineering inter-
ested him. These studies he carried on further, following
. graduation. He soon became known as one of the “elec-
trical sharps” of -the navy.

Wireless appealed to him, both as an electrical engineer
and as a military officer. With his knowledge of elec-
tricity - the military possibilities that lay in radio were
readily apparent. So he threw himself into the subject.

He is now Director of the Navy Communications Ser-
vice, and was the first superintendent of radio service from
1912 to 1916, since enlarged to embrace all forms of com-
munication activities. In that capacity he is head of one
of the most extensive radio services in the world. More
than 140 shore stations, eighty radio compass stations, five
transoceanic stations and five air stations are under his
administrative direction, in addition to the radio installa-
tion on all Navy department vessels.

Born in Media, Pa., December 6, 1866, he is not yet 55
years old. In 1882 he was appointed a naval cadet from
the sixth Pennsylvania district. He completed his four
years’ course in June, 1886, and on July 1, that year, was
commissioned an ensign. He returned to the Naval Aca-
demy for four different tours of duty as a member of the
faculty. Physics, chemistry and electrical engineering
were the subjects he taught. In 1896 he was promoted
to lieutenant, junior grade; three years later he was made
a lieutenant and on January 1, 1905, was appointed a lieu-
tenant-commander. February 1, 1907, he was again pro-
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moted, this time to commander. On October 1, 191?, he
was made a captain and it was then he became assOciated
with the navy’s newly organized radio comununication
service. In 1918 he was promoted to rear admiral, the

‘position he still holds.

He originated and for a period of four years from
1907 to‘lg;g was head of the new department of electrical
engineering at the  Naval ‘Academy.: Scores of young
naval officers owe their knowledge of electrical engineer-
ing and fondness for the science to the Bullard inspijra-

tion, and his text “The Naval Electrical Text Book® is
the standard in the.course of Electrical Engineering.

But in the navy, no matter what may be the scientific
attainment of an officer, he has to perform the routine
duties of the service. Hence, Rear Admiral Bullard has
more than eighteen years of sea service to his credit, his

. last command before coming ashore being in the World

War as commander of U. S. Naval forces in the Eastern
Mediterranean and charged with accomplishing the naval
terms of the armistice with Austria Hungary. Under his
command certain Austria-Hungary battleships were taken
over by the American forces. He further participated in
the first ‘dllied commission to investigate conditions in
Fiume. o

In 1899, the year following the Spanish-American War,
Marconi brought to this country from Italy three sets
of his wonderful new wireless apparatus, the immediate
purpose being to use them in reporting the International
yacht races that year. The Navy Department appointed
a commision to observe and report on the working of
the system. Following the report of this body, the Navy
placed the battleship Massachusetts, the armored cruiser
New York, and the torpedo boat Porter at the disposal
of Marconi for further experiments. A shore station
was established near New York, the first in America. The
three vessels were the first of Uncle Sam’s navy so
equipped. Thus began the navy radio service.

The growth and development has been remarkable. No
gart of the Atlantic or Pacific Ocean is too far away to

e out of reach of a radiogram from an American naval

shore station. In fact during the World War, it was
possible for Washington to keep in constant communica-
tion with its forces abroad through radio from the pow-
erful New Brunswick station, equipped with the new
Alexanderson high frequency alternator. America’s
armistice terms were sent to General Pershing through
this station.

The organization of naval radio records both a growth
and a develooment of a service and an executive of de-
monstrated achievements.

Amateur Spark and C. W. Transmissio

(Continued from page 12) .

declared exorbitant, and in many cases the situation has
resulted in a deadlock, the result being that the amateur
has had to be content with a spark coil, or no transmitting
set at all. The other phase of the question, that of inter-
ference on neighboring telephone lines, is a common oc-
currence and one which has caused no end of hard words
by neighbors and the telephone company concerned.

While not vital to the operation of the offending sta-
tion, such occurrences certainly do not add to the peace
of mind of the operator.

With a C. W. set, however, unless the set is of unusually
high power, the pull on the service lines is so small as
to make connection on the regular house service lines
entirely feasible and safe, and consequently no separate
service is necessary or required. Neither is there any
danger of overloading the antenna.

Unless the set is of very high power as amateur sets
go, the difficulty is liable to be in the other direction, in
that the capacity of the antenna system might be so

great as to absorb energy faster than the set could supply
it. The result of such condition would be that the set
would not oscillate. Here, again, the rule that transmit-
ters and antenna systems should be designed for each other
still holds good. In the case of C. W. transmission, how-
ever, the matter is more favorable to the amateur field,
in that a smaller antenna system, involving less expendi-
ture of money for erection and upkeep, will answer every
requirement of successful transmission.

In view of the fact that practically all of the energy
of a C. W. transmitter is radiated on one wave length,
a set of such characteristics of small power will usually
accomplish as much at the receiver as a spark transmitter
of many times the power, making a C. W. transmitter a
comparatively inexpensive, safe and wonderful method
of communication. And so far as interference on neigh-
boring telephone lines by a C. W. set is concerned, it’s
like the case of the farmer at the circus menagerie when
he first saw a giraffe—"‘Hec, there ain’t no such animal.”
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Two New Vacuum Tubes

By Pierre H. Boucheron

THE vacuum tube as we know it today has rightly

earned for itself the name, “An Electrical Acro-
bat.” Indeed, speaking from a radio point of view, it
has become what the Aladdin Lamp is reputed to have
been to a certain mythological character. Considering
the comparative short time in which it has emerged from
the laboratory of scientists to its present position in the
art of professional and amateur radio communication, it
is hardly necessary to make further prophesies as to its
future. Its past performance has already proclaimed
it the modern wonder machine, and one recalls the rather
startling announcement made recently of a New Jersey

Three views of the new tubes. To the left is shown the grid and filament

set-up; in the center is the plate and its supports, while to the right is

shown the actual tube. The detector and amplifier tubes are alike in
appearance

amateur radiophone having been heard clear across the

Atlantic to Scotland.

With this in mind, it is, therefore, not strange that
amateur radio should have been considered so important
a factor in the development of the art as to set to work
the brains and equipment of the greatest organization of
its kind, in the task of developing two unusual tubes: one
specially designed and adapted for amateur radiotele-
graph signal detection, and the other to the equally im-
portant task of radio and tone frequency amplification.

Tue Derector TuBe

The first of these tubes, which by the way travels
under the rather expressive name of Radiotron, is known
primarily as a detector and secondarily as an amplifier
and is designated as the U.V.-200. It is a supersensitive
tube having the desirable feature of operating from one
standard 22-volt plate battery. Since economy is an im-
portant factor to the amateur, this single battery opera-
tion eliminates one of the most frequent objections to
other types of tubes, some of which require from three
to five standard plate batteries before the necessary plate
voltage is attained.

Incidentally, this detector has not only been found to
be an exceptional spark signal receptor, but it is also an
excellent tone frequency amplifier, and therefore proves
of great value for the magnification of the usual tele-
phone current in vacuum tube receiving circuits. It has
also been found to give very good results when used with
any standard amateur regenerative circuit.

: A Recent TEst

A recent test in New York City performed by a well-
known amateur furnishes some rather interesting in-
formation concerning some of the operating characteristics
of this detector. The experiment was performed with a
standard amateur receiving set ranging from 150 to 1000
meters in wave length.

A number of tubes were taken and tested in sequence,
in order to determine their constancy of function. In this
case it was very evident that all gave equal signal in-

tensity and were better in detection than any other tubes, -
providing, of course, that both the filament and plate -

potentials were properly adjusted, that is to say in ac-
cordance with existing practice and instruction.

Although Radiotrons are much better detectors than
many other types on the market today, even during the
early hours of their life, it has been observed that their
sensitiveness seems to increase with the operating life
of the tube.

OPERATION AS DETECTOR

In figure 1 we are shown one form of regenerative
circuit particularly adapted for amateur use. For future.
work it would perhaps prove a wise plan to copy or pre-
serytla this as well as the other hookups referred to in this
article.

There are some experimenters who prefer a variable
grid condenser, finding it advantageous in regenerative
circuits. However, when the Radiotron detector tube is
used for detection a fixed grid condenser of approxi-

mately .00025 mfd. should be inserted in series with the -

grid and the upper leg of the secondary coil L-2. Across
this grid condenser a grid leak R-1 is connected as shown
in figure 1.

In connection with grid leaks the following should be ~

borne in mind. Although tests show that in most cases

the proper “leak resistance” for use with the U.V.-200

type Radiotron is in the neighborhood of 14 megohm
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Figure 1—One form of regenerative circuit

(500,000 ohms.) this is not always the correct value for
all circuits. This is due to a number of conditions met
with in standard receiving circuits and these conditions
govern the proper value of grid leak resistance. For in-
stance, the leakage which may occur through the insula-
tion of the receiving apparatus plays an important part
in the choosing of grid resistances. '

As a matter of fact, resistance of from 14 to 3 megohms
have been found by experiment to be of advantage. Thus
it will be seen that in order to secure best results with any
vacuum tube detector the amateur should have a small
assortment of grid leaks at his disposal ranging, let us
say, from 14 to 3 megohms. Of course, these are not abso-
lutely necessary, but for purposes of experimentation this
scheme will be found useful. The proper use of these
leaks gives stability to tube circuits and they often in-
crease the signal audibility considerably. Incidentally it
is well to remember that a standard grid leak of a defi-
nite and stated resistance proves most reliable in .the
long run and eliminates guess work.

" CASCADE AMPLIFICATION :
The detector and two-stage amplifier in radio reception

has of late become very popular with amateurs-and ex- -

perimenters. Such amplification is, in fact, particularly
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suited and desirable for radiotelephony, otherwise one
cannot expect long distance work.

In this type of circuit the Radiotron detector tube has
given excellent results. Figure 2 shows three of these
tubes in use; one as a detector and two as amplifiers. As
will be seen, the circuit is a regenerative one and the two
stages of amplification are at tone frequency.

. Figure 2 shows an “A” battery potentiométer which is
of a special type having from 50 to 200 ohms. in resist-
ance for close variation of the plate voltage of the first
or detector tube, but a tapped “B” battery will give good
enough results for average working. The plate circuit
of the detector tube should be tapped at some point on
the “B” cell, giving a plate voltage lying between 16 and

7]

nkervatve Transformers
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Figure 2—Detector and two-stage amplifier circuit

2215 volts. Usually the plate circuits of the two amplify-
ing tubes can be connected to the full voltage of the “B”
cl;fl. The circuit is of unusual simplicity and is well
adapted to general communication. In the event that
U.V.-200 is used as a detector and several stages of Radio-
tron U.V.-201 as an amplifier, the whole set can be
worked from two “B” batteries. The plate connection
of U.V.-200 should then be tapped at 16 to 2217 volts,
and the full voltage of the two batteries applied to the
amplifier, U.V.-201.

Tae AMPLIFIER TUBE

The second tube dealt with in this article is of the
pliotron type and has been designed specially for ama-
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Figure 3—Detector and one-stage impliﬁer circuit
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teur and experimental radio stations; it is designated as
the U.V.-201. In the design of this unusual tube the re-
quirements of complex amplifying circuits has been taken
into account with the result that this type possesses rigid
operating characteristics. It will magnify radio and tone
frequency currents in radio receiving sets, and can be
shifted from one socket to another in a cascade arrange-

THE WIRELESS AGE
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ment without loss of signal audibility. In cascade radio
frequency amplifying circuits the U.V.-201 can be ad-
justed to magnify without distortion. The use of such
circuits has of late been desired by amateurs seeking long
distance communication on short wave lengths—that is,
200 meters or less. -

Although the detector tube U.V-200 previously men-
tioned is in itself a good tone frequency amplifier, it does
not give the “power” amplifications which may be obtained
with the amplifier tube U.V.-201, therefore, for devices
requiring a considerable amount of energy, such as loud
speaking telephones, etc., this special amplifier tube proves
of great value and is, of course, preferable.

In figure 3 we have a detector and one-stage ampli-
fier circuit where either the gas content detector or the
pliotron amplifier tube may be used for detection and
where the pliotron amplifier is used for one step of tone
frequency amplification.

REsiSTANCE CouPLED AMPLIFIER CIRCUIT
Figure 4 illustrates a resistance-coupled amplification
circuit in which.there are three stages of radio frequency
amplification, the fourth tube being used as a detector,
while the tone frequency output of the detector tube is in
turn amplified by two additional tubes in cascade.
For radio frequency amplification R-:1 represents a

f-lm ﬁuzmqlmpifb'—\- %

/7? leﬂl//ef\

|

\ grmr’/
Figure 4—Diagram of a resistance-coupled amplifier circuit

coupling resistance of 14 megohm, R-2 indicates a grid
leak of approximately 2 megohms. P-1 and P-2 are
suitable intervalve tone frequency transformers. A is a
6-volt storage battery of suitable ampere hour capacity,
and B a plate battery providing from 40 to 100 volts for
the {)late. If a single filament rheostat such as R-4 is
employed to control the filament current of all the tubes,
the precaution should be taken to secure a rheostat of
suitable current carrying capacity, allowing approximately
1 ampere for each tube.

There are, of course, numerous other circuits in which
these tubes may be used with marked results. The four
circuits given in this article may prove suggestive and of
practical value to the experimenter.

SoME INTERESTING OPERATING DATA

Now that the more general facts concerning these
highly developed and effective tubes have been presented
it is perhaps not untimely that amateurs should be in-
terested in their operating characteristics. It is therefore,
presented in an easily accessible manner in figure 5.

FIGURE 5—TECHNICAL DATA ON THE NEW AMATEUR VACUUM TUBES

Filament| Filament| ~ Plate Grid Grid Amplification| Life in

Type Current| Voltage| I'oltuge| Leak |Condenser Impedance Constant Hours
Amateur Soft De-[ 1tol.1 5V 18to | 0.5 meg. [.0005 mfd.| 3000-5000 ohms 1000
tector and Ampli-| amp. 23.5 ' average

fier Tube

Amateur and Com-| 1 amp. 5\ 40V | 0.5to2 |75 to 1000(15000 to 25000 ohms| 6.5 to 8 1000
mercial Hard De-| or6% normal | megohm| micro- at 40 volts. at 40 v. | average
tector and Ampli- 100V mfds. 10000 to 15000 ohms| 8 to 10 at

fier max. at 100 volts. 100 v.
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Radio Telephony Systems Employing
Thermionic Vacuum Tubes

By John Scott Taggart

Editor's Note: This article contains a portion of the matter embodied in a complete volume on

vacuum tubes by the writer.

The volume will very shortly be published.

(Continued from January WIRELESS AGE)

IGURE 4 illustrates a wireless modulation system
capable of giving very good results. The output cir-

cuit of the oscillator could be induced by means of the
transformer L, L, into the intermediary circuit L, C L,,
the coil L, being either connected across the grid and fila-
ment of the amplifying tube or coupled loosely to a coil L,,
which represents the input circuit of the amplifier. Leak-
age will occur through the tube and the extent of this

Pigure 4—Circuit of a2 modulation system giving good results

leakage will depend upon the grid potential of the tube.
If this potential be highly negative no leakage will occur,
but if 1t becomes relatively positive a large amount of
energy will be deflected by the tube and will be dissipated
on the plate. A resistance.may, if desired, be included
in the plate circuit of the tube in the position indicated
by the letter R. This resistance improves articulation
al
1w
f1
al

asguae

tubes may be employed, or a tube employing two plates
and one filament. These modifications become very im-
portant when using later systems of modulation and
will be discussed then.

A practical circuit employing the arrangement of
figure 4 is shown in figure 5. %he vacuum tube V, is
used to produce oscillations in a plate oscillatory circuit
L, C, in the usual manner. The inductance L, is coupled
in a variable manner to an inductance L,, which may, if
desired, be tuned by connecting a variable condenser in
parallel with it. This latter circuit constitutes the input
side of the amplifier tube V, and energy is diverted from
this imput circuit through the dissipation tube V,, whose
grid potential is varied by the microphone M through the
step-up transformer. ﬁxe potentials across L, will be
modified on account of the leakage through V, and the
modulated potentials applied to the grid of V, will be
amplified and produce modulated oscillations in the aerial
circuit. This arrangement gives good speech. As in all
cases, the grid potential of V, may be made negative if

v—an savuusmteves

17
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desired. The potential of the grid of the am-
lifier V, is shown negative and is obtained
y utilizing the potential drop across the grid
leak of the oscillator V,. If the grid of V, is
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Figure 6—Fundamental circuit of a separately excited mpliﬁ& system

to be negative a portion of the same grid leak may also be
utilized in this case. Many variations of this circuit are

ssible and it is not proposed to give further examples.
ftomust be understood that the system will work no mat-
ter what the source of primary oscillations. Some form
of vacuum tube generating circuit is, however, to be re-
commended on account of the purity of the oscillations

- 1..__ 3
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We now come to a separately excited amplifier circuit
in which the output of the amplifier tube is varied micro-
phonically. There are various ways of doing this, one

c
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Figure 7—Graph showing the plate curreat curve
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of them consists in varying the normal operating grid
voltage by means of a microphone. The fundamental
circuit is shown in figure 6. The source of oscillations
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is in the grid circuit of an amplifying tube V,. In the
grid circuit is also included a source of electromotive
force B® which gives the grid a high negative potential,
a secondary T, of a microphone transformer T, T, is
also included in the grid circuit. The action of this
arrangement will best be understood by reference to fig-
ure 7, which shows the plate current curve of a three

=
c'4| _=.=_-
electrode vacuum tube (curve ABC). This plate cur-
rent curve shoyld preferably lie completely to the left
of the vertical line through zero grid volts and this will
be the case when the plate voltage is high.

Let us consider that we are operating the tube at a
point A on its characteristic curve; that is to say, at a
negative potential well to the left of the point B. Let
us consider, moreover, that the high frequency oscilla-
tions are of amplitude V and during their positive half

cycles cause the grid potential to move from A to about
B. Obviously under normal conditions no current will

i

DE
)

|
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Figure 8—System of modulation in which the oscillatory
output is proportioned to the microphonic potentials

FEBRUARY, ]9o;

and a practical circuit employing this arrangement is
given in figure 8.

The tube V, is the master oscillator whose frequency
is tuned by means of the condenser C, connected across
the inductance L, in the plate circuit. This latter in-
ductance is coupled to an aperiodic coil L, in an adjust-
able manner. A suitable negative potential for the grid
of the amplifier tube is obtained by means of a tapping
off the grid leak R in the grid circuit of the oscillating

7 Y

V/ .
el g

Figure 9—Diagram showing tuhbe used as an amplifier with '
excited grid circuit P * sepanately

tube V,. The microphone and microphone transformer
are also connected so as to vary the grid “base-line” of
the tube V,. A condenser C; may be connected across
the secondary of the transformer in order to by-pass
the high frequency potentials. A coupling between L,
and L, is adjusted to give the best results. As shown
in previous circuits the same source of plate voltage
is used for both the oscillating and the amplifying
vacuum tubes. The latter tube will usually be of larger
dimensions than the master oscillator or if desired, several
tubes may be connected in parallel to obtain the necessary

Figure 10—Circuit of system with power for long distance work

be produced in the output circuit of V, since the grid
potential never reaches a sufficiently high value to pro-
duce any such current. If, however, we were to decrease
the value of B; or in other words, move the normal
operating or grid “base-line” potential, the positive half
oscillations will cause the grid potentials to move up
the steep portion of the characteristic curve and the oscil-
latory output of the tube V, will depend on the amount
of the curve utilized. The maximum output will be at-
tained when the high frequency oscillations vary the
plate current between its minimum and saturation values.
Now by utilizing the microphone potentials produced in
T, we are able to vary the normal grid “‘base-line” po-
tential and so move the operating point between A and
B. The oscillatory output will consequently be propor-
tional to the microphonic potentials. This is exactly
what we desire to obtain—good articulation. This system
of modulation gives very good speech in actual practice

power. It is to be noted in all these separately excited
amplifier circuits that the aerial circuit must be accu-
rately tuned to the same wave length as the oscillator.
This perhaps makes it a little more difficult for these
circuits to be rapidly tuned to different wave lengths,
but the disadvantage is of no great importance since most
stations work on a fixed wave length which is rarely
changed. When the master oscillator has been set to the
given wave length which incidentally is independent of
the aerial system, the latter circuit may be correctly
tuned by altering the adjustments until the maximum
antenna current is registered by the aerial ammeter. It
is to be noted that this class of circuit does not radiate
when not actually speaking, a very distinct advantage.
The plate current of the amplifier tube is normally almost
zero, but rises to high value when speaking into the
microphone. By eliminating the carrier wave when not
speaking less power is wasted and less interference is
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caused than when the ordinary arrangement is employed.

Our next type of circuit consists of a three electrode
tube used as an amplifier with a separately excited grid
circuit, figure 9, the exciting source being preferably a
vacuum tube oscillator. The plate voltage is supplied by
means of a microphone transformer T, T,. When not
speaking the plate voltage is zero, consequently no oscil-
latory current is produced in L aithough the grid po-
tential of the tube V, is being altered at high frequency
by means of the oscillator V,. When M is spoken into
however, the plate of V, becomes positive to an extent
depending upon the  potentials supplied by the trans-
former. Since the oscillatory current in L will be di-
rectly proportional to the voltage of the plate, we see
that the waves radiated from the aerial will be modu-
lated in accordance with the microphone potentials. It
is to be noticed that the microphone transformer is now
supplying all the energy for transmission as well as act-
ing as a modulating device. No energy is thus being
wasted when not speaking and no radiation occurs, Al-
though this would appear to be a very useful circuit, the
speech obtainable is not as good as in certain other
systems. In the figure we have shown a source of electro-
motive force included in the grid circuit of V,, this
electromotive force is desirable, but not essential. We
have also shown a source of electromotive force H which
may be omitted altogether, but when added to give the
plate a small steady potential produces better results. If
H be of a high value, say, half the emf. which would
produce saturation of the tube V,, the action of the cir-
cuit becomes rather different. There will normally be a
steady stream of waves radiated. When speech is being
transmitted the potentials across T, being positive and
negative will alternately add themselves to, or subtract
themselves from, the battery or source H, thus the plate
voltage of V, will be varied perhaps between zero and
twice the voltage of H. The oscillatory output will con-
sequently be modulated between zero and twice the nor-
mal value.
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When H is omitted it will clearly be seen that it is only
the positive half cycles produced in T, which supply the
power. This power in the case of an average micro-
phone transformer is in the neighborhood of 0.12 watts
and is thus practically useless for ordinary work. We
can, however, amplify the microphone potentials and
connect the output circuit of the amplifier in place of thc
winding T,, any desired power may in this way be ob-
tained. A practical circuit carrying these ideas into ef-
fect is shown in figure 10. The tube V, obtains its plate
voltage from the battery or dynamo H, the oscillations
produced in L, C, being passed on to the grid circuit L,
of the amplifier tube V,. The grid potential of V, is
maintained at a negative value in the usual manner. The
main power is supplied by means of a vacuum tube V,,
which is also fed from H. The output transformer
T, T, has its secondary T, arranged so that the potentials
across it are connected to the plate of the tube V,. If
desired, the mircophone transformer could be connected
across the grid circuit of V,, but in the figure the author
has shown the use of a preliminary amplifying tube V,
also fed from the battery H. Sufficient power for long
distance working could be obtained by the use of circuits
of this nature,

If we are proposing to use the arrangement without
the addition of a separate steady source of plate voltage
for V, it will be desirable to give the grids of the tubes
V, and V, a negative potential, otherwise half the out-
put of T; T, will not be used since it would tend to give
the plate of V, a negative potential. The negative po-
tentials for the grids V, V, may be obtained by con-
necting the foot of T, and the foot of T, to a point on
the resistance R. If we desire to have steady voltage in
the plate circuit of V, we could either use a separate
source of emf. or use the battery or dynamo H. A little
consideration will show that this can be done by con-
necting the foot of T, not to the earth as shown, but to
the positive terminal of H.

(To be continued in March)

Self-Cooled Quenched Gap

AQUENCHED spark gap which is light in weight and

relatively cheap to manufacture has been developed
by Henry E. Hallborg. This gap has no fan or blower
protective devices, auxiliary leads or switches, is self-
contained, and has nothing inflammable in its construc-
tion.

an insulating gasket as applied to a unit. Figure 4 is a
perspective view of another of the radiating units. Fig-
ure 5 is an enlarged section of a portion of the device
shown in figure 1, and figure 6 is an end view of the de-
vice.

-base

Figure 1—Side view of the quenched spark gap

Figure 1 is a side view of the device, some parts being
shown in section. Figure 2 is a perspective view of one
of the radiating units. Figure 3 is a face view showing

is a pair of micarta rods 3, while at the top of the up-
rights is a frame. In figure 5, it will be seen that the
device is made up of a series of units, these units con-
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sisting of a circular copper disk 5, having a comparatively
deep recess 6 on one face and a relatively shallow recess
7 on the opposite face. The face having the recess 7 is
further recessed to provide room for a chemically pure
silver disk whose edges are slightly machined away, as
shown at 8. This silver disk is soldered to the body por-
tion 5 with a semi-hard solder made by increasing the
lead content of ordinary solder to raise its melting point.
The object of this procedure is to avoid heating the silver
during manufacture to a temperature at which it will
absorb impurities, as would be the case with silver solder
or hard solder. A further reason is to insure a melting
temperature of the solder well above that resulting from
heating when the spark is in actual operation. Half of
the units have segmental rims. The units are assembled
in pairs back to back, one without the rim and one with
the rim, as shown in the drawing. When assembled the
openings formed by the registering recesses 6 allow free
air circulation between each pair of sparking surfaces,
and make the internal walls of the air chamber thus form-
ed effective in radiating the heat due to the spark.

Detailed views of the radiating units

Each unit has two radiating vanes. Obviously any
number of these may be provided as long as the total
radiating surface provided is enough not to dissipate more
than 5 watts per square inch. The object of keeping the
outside diameter of the units small is to more nearly equal-
ize the temperature between the bottoms and tops of the
radiating vanes, since metal radiates heat faster at the
higher temperature. This is the reason for the length of
the gap and the comparatively small diameter of the units.
The annular space 7 between the units is made shallow in
order to inclose a minimum amount of air in the sparking
chamber. This construction permits of the use of a mica
gasket 11, or some other mechanically strong, but only
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semi-airtight gasket, without impairing the tone due to
the air leakage. The air in the chamber is consumed more
rapidly than it can leak in sufficient quantities to impair
the tone. The gaskets 11 are retained in position and
alignment by pins spaced 120 apart. This permits of
rapid assembling and disassembling of the units without
disturbing the individual gasket alignment.

The micarta rods support the plates and furnish tem-
porary alignment. The plates when assembled are clamp-
ed by means of a clamping screw between the heads. This
affords a construction which holds the plates securely,
and yet which permits the device to be readily taken apart
for inspection or repair.

The operation of the gap differs from the usual type
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Figure 5 D
Sectional and end view of the spark gap

of gap, in that the quenching of the spark is more rapid,
resulting in lower current in the gap circuit and lower
energy losses in this circuit. The coupling between the
antenna and gap circuits can therefore be made closer
with a corresponding increase in energy input to the
antenna. The spark gap spacing is so chosen that the
resistance of the gap is at its maximum or near this maxi-
mum. This maximum value of spark resistance had been
found to vary with the diameters of the sparking surfaces
and has a critical value for each. The spacing is so
selected that increase or decrease of sparking distance
causes a drop in gap resistance, other conditions being
the same.

- A C.W. Transmitting Circuit

T is a well-known principle of physics that if a charged
condenser be discharged through an inductive circuit,
such discharge will, under certain conditions of adjust-
ment, be oscillatory in nature and of a period determined
by the electrical constants of the circuit. The amplitude
of the discharge current wave will be of successively de-
creasing value, due to the damping of the circuit. 'If in-
crements of energy are added to the circuit in synchron-
ism with its natural oscillations it is possible to neutralize
the damping of the circuit or prevent the diminution in
amplitude of succeeding waves. This will produce an
undamped train of oscillations ; that is, an alternating cur-
rent of constant amplitude and a frequency depending
upon the electrical constants of the oscillatory circuit will
flow.
If the grid electrode be made increasingly negative, the
plate electrode will become increasingly positive and con-
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versely, if the grid electrode be made decreasingly nega-
tive, the plate electrode will become decreasingly positive.
In each instance the change in anode potential will be
ﬁreater in amplitude than the change in the grid potential.

alph Hartley makes use of this principle by connecting
the grid and anode to the opposite terminals of a con-
denser in an oscillatory circuit, so that any change in the
charge on the condenser will be productive of a current
flow in the vacuum tube repeater, which will be of the
proper direction to increase the amplitude of the current
momentarily flowing in the oscillatory circuit, thus pre-
venting the damping of the oscillations which would
otherwise occur. '

A circuit arrangement for producing the result is shown
in the accompanying drawing in which the condenser and
inductances 1 and 2 comprise a circuit electrically tuned to
give oscillations of the desired frequency. The grid is
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connected to one terminal of the condenser through a
polarizing battery 3, while the anode is connected to the
opposite terminal of the condenser through the “B” bat-
tery. The cathode is heated to incandescence by means of
a battery and is connected to a point midway between the
two terminals of the condenser. An inductance may, as
shown, be associated with one.of the inductances 1 and 2.
To understand the operation of the circuit consider the
condenser to be charged in such a way that the terminal
4 is positive and the terminal 5 is negative, and that the
. filament battery is of such a value as to maintain the grid
always negative with respect to the cathode. The presence
of a positive charge, therefore, on terminal 4 will tend to
decrease the normal negative charge of the grid which
will have the effect of lessening the electrical obstruction
which the grid charge offers to the thermionic stream
flowing between cathode and anode. The reduction in
this obstruction acts in effect like a lowering of the resist-
ance of the path of the thermionic space current and de-
creases the positive potential of the anode with respect to
the cathode. This decrease in positive potential will be
greater in magnitude than the change in voltage on the
grid which is due to the amplifying effect of the vacuum
tube. Therefore, there will be an increase in the negative
charge on the terminal 5 of the condenser, which will be
in phase with the voltage of the oscillations in the oscilla-
tory circuit and this energy will be added to the energy
of the latter.
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Upon the reversal of current in the oséillatory circuit
the opposite action takes place, namely, the terminal 4
now being negative, the grid will become more negative,
thereby raising the positive potential of the anode and
adding to the energy of the current flowing from the ter-
minal 5 to the terminal 4 through the inductances 1 and 2,
thus oscillatory currents of a frequency which will be

Figure 1—Diagram of the C. W. transmitting system

dependent upon the constants of the condenser and the
inductances will be set up in the circuit. Such oscilla-
tions will be of constant amplitude, due to the increments
of energy supplied by the vacuum tube and an undamped
electro-motive force will be developed between terminals
4 and 5 which may be employed for radio telegraphic or
telephonic transmission.

A Tube Transmitter Using Two Aenals

IT IS a well known fact that if oscillations of a pre-

determined phase are maintained in a number of
transmitting aerials spaced apart at distances which are
a considerable proportion of the wave length, very useful
directional effects will be obtained. For instance, if oscil-
lations of the same intensity and phase are maintained in
two aerials spaced apart a half wave length, the system
radiates powerfully in the direction at right angles to the
line between the two aerials and not at all in the direction
of this line. If, however, the oscillations maintained in
the two aerials are of equal intensity and opposite in phase,
then the radiation is most powerful in the direction of
the line joining the aerials and zero in the direction

Figure 1—Circuit of the tube transmitter using two aerials

at right angles. If oscillations of equal intensity and hav-
ing a phase difference of 90 degrees are maintained in
two aerials spaced apart a quarter wave length, the radia-
tion is a maximum in one direction of the line joining
the two aerials and zero in the opposite direction. By
combining a number of spaced aerials, which may be
either of the directional or non-directional type, and con-
trolling the oscillations in them a variety of useful effects
can be obtained.

Oscillations conveyed to the spaced aerials by circuits
comprised of parallel wires properly arranged can be sup-
plied from a central oscillation generator, such as a single

or multi-phase alternator, an arc or a thermionic oscilla-
tion valve. Such a system, however, is liable to be in-
efficient owing to the losses in the conveying circuits.

Mr. C. S. Franklin, of London, provides each of the
aerials of a system with an oscillation generator of the
three-element thermionic type, power being supplied to
each generator from some common source. The fre-
quency of each generator is controlled from a central in-
dependent generator, the oscillations of which are led
to the grid circuits of all the generators coupled to the
aerials so as to control the frequency and phase therein.

This is illustrated in the accompanying drawing as
applied to two aerials A?, A% at any desired fraction of
a wave length apart.

The oscillations in the two aerials are generated by
valves V*, V2, respectively, the power being supplied by
a dynamo and conveyed to each valve by wires P, P2
This is, however, a matter of convenience since each valve
may have its own independent source of power.

CV is a control valve of relatively smaller power and
situated at some convenient place, preferably equidistant
from the two aerials. This control valve is arranged to
generate oscillations of the desired frequency.

A coil in the anode circuit of the control valve is
coupled to coils N?, N?, connected through tuning con-
densers F1, F2, to lines L, L?, which convey the oscilla-
tions from the control valve to transformers, the sec-
ondaries of which are connected to the grids of the valves
V1, V2, and control the frequency and phase of the oscilla-
tions generated by them. :

The frequency is determined by the valve CV and the
phases by the tuning of the circuits comprising the
primaries of the transformers, the lines L!, L?, the con-
densers F!, F2, and the coils N?, N2, respectively. The
phases may also be controlled by the tuning of the aerials
Al A2

It is necessary to arrange the twin leads of L and L?
so that the waves radiated by A! and A? affect them
equally and produce no reaction effect on the valves V?,
V2 or CV.
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EXPERIMENTERS’ WORLD

Views of readers on subjects and specific problems they would like to
have discussed in this department will be appreciated by the Editor

An Efficient Variometer for the Amateur

I’VE built nearly everything known
to the art of radio, but the thing
that nearly stumped me was a vario-
meter. . )

You know just about how handy
they are when you wish to try out
that new circuit that 2 XYZ has been
hearing Mars with. . . . Well, so did
I, but when I started to make it! Oh
boy!!! Of course, it's a cinch, if
you're not fussy, to take two short
lengths of mailing tube, but I'm not
that kind of a “Ham.” I've built a
variometer that would delight your
heart if you owned it, so I say to you:
“Go thou and do likewise!” for
if you follow instructions closely, you
will have a mighty handsome and ef-
ficient instrument.

The first requisite is the case. If
you are handy with tools, build it by
all means. If not, a cabinet-maker
will charge you about $5 for the job.
The inside dimensions are 7 inches by
7 inches. The stock should be 4 inch
mahogany and, strange as it may seem,
is not much more expensive than sub-
stitutes. The bottom of the case
should extend about %4 inch on all
sides and should be planed or rounded
off. The front of the cabinet should
be left open and rabbetted to receive
the hard rubber face plate. The case
should be finished as neatly as possible ;
being first stained, then varnished and
rubbed down several times with pumice
stone and water, and finally with rot-
ten stone and oil. Figure 1 gives a
good idea of the completed cabinet.

Variometer coils wound on sections
of perfect spheres are much more ef-
ficient than those wound on flat tubes.
We cannot make a section of a sphere,
hollow inside and with a thin wall al-
lowing another sphere to rotate within
it, without a lathe, but the Rand-Mc-
Nally Co. manufacture a beautiful little
globe which rotates on a wire base for
Johnny in his study of ‘““jography”
and best of all it sells for 50 cents.
Purchase two of them ; cut off the tops
and bottoms at the third line of lati-
tude north and south of the equator
and, behold, you have two cores for
the outside and inside coils.

The inside core, of course, must be
smaller than the outside and this is
accomplished by removing a narrow
strip, after which the ends may be
overlapped and the core placed within

By A. Hazelton Rice, Jr.

the outside coil. The core should now
be spread open and the ends fastened
together with adhesive paper tape. In
winding the inner coil, the spool con-
taining the wire is placed on an axle
on which it may freely rotate; one
end of the wire 1s secured at the out-
side end of the core which is then
rotated, causing an even winding.
Wind very nearly to the “equator;”
fasten the wire and cut it. Then com-
mence at the outer, opposite end and
wind backwards, connecting the two

i .j 2

coils should be wound with equal
quantities of No. 22 double silk
covered wire and care should be taken
to see that they are wound in the same
direction.

The next thing that requires atten-
tion is the face plate, which should be -
of Y4 inch, well polished, hard rubber.
See figure 2 for dimensions. The hard
rubber knob used for rotating the inner
coil can be purchased from any radio
supply house. A 3/16 inch brass rod
about 8 inches long should be secured

BEY Atiidi

Detailed and bled views of

windings at the center. If any other
method is attempted, it will be found
that the wire cannot be held in posi-
tion on the core. Before attempting
the winding, a “rim” must be fastened
to the outside edges of both coils to
hold the wire in place; this may be
built up of narrow strips of paper
binding tape commonly used on bun-
dles nowadays instead of twine. Doth
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Frgure 2

(2274

Flgure4

the variometer for amateur use

and threaded throughout its entire
length. To this shaft the indicating
dial and inner, rotating coil are
fastened. The outer coil is secured
to the face plate by a wooden bridge
as shown in figure 3. :
The two coils should now be con-
nected by flexible cord or Litzen-
draht wire in such a manner that the
winding continues throughout, in the
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same direction, and care should be
taken that the connection is suf-
ficiently long to allow the inner coil
to rotate 180 degrees without undue
strain. A strip of spring brass can
be fastened to the shaft by solder
in such a manner as to insure the
permanency of the adjustment, or it

EXPERIMENTERS’ WORLD

may be fastened to a small block of
wood screwed to the face plate and
made to rest with sufficient tension on
the shaft to accomplish this purpose.

A lead should be brought out from
the left hand side of the stationary
coil and from the right hand side
of the movable coil and securely

23

soldered to two large, brass or nickel
binding posts on the face plate.

Some of the minor details in the
construction of this instrument have
been omitted, but the illustrations
are so clear that no misunderstand-
ing or confusion can arise if they
are carefully examined.

A Study of Electrical Resonance in Radio

IN the design of radio transmitters

great care is taken to have all com-
ponent parts of a circuit act with maxi-
mum efficiency towards the complete
installation. It is the purpose of this
article to explain mathematically the
relations of inductance, capacitance
and resistance to the frequency of os-
cillation and logarithmic decrement in
spark transmitters.

In alternating current circuits, the
inductive reactance 2xfL. must equal

1

the capacitive reactance

to pro-
f
duce a resonant condition, i. e., a cir-
cuit of unity power factor. Therefore
the condition for resonance is:
1
2rflL = —— ¢))

L = inductance in henries.
C = capacity in farads.
f = frequency in cycles per second.

The reactance of a circuit at any
frequency is given by:

X = 2L —

2
2xfC @

X = total reactance of the circuit
in ohms.

It is evident from these formulas
that an infinite number of values of L
and C may be used to bring the cir-
cuit to resonance with a given fre-
quency. For a given frequency L
times C is a constant.

The total impedance offered to a
current of given frequency by a cir-
cuit is:

Z=VvVX?*4R? 3
Z = total impedance in ohms.
X = total reactance in ohms,
R = resistance in ohms.

At resonance Z will equal R, but
at any other frequency Z is greater
than R.

The true formula for frequency in
radio circuits is:

1 1 R?

f=—o-\ ———
2r LC 4Lz

R = resistance in ohms.

(4

Transmitters

By C. S. Perkins
R2

In this formula if becomes

412
l .
equal to or greater than z—, the term

within the radical becomes zero or a
negative quantity and cannot be solved.
It has been proven that if this should
take place, the circuit is aperiodic.
That 1is, the current does not change
direction and simply dies away on one

may also show the current value with
a change in inductance or capacitance
from the resonant condition.

For example the curves in figure 1
show the variation of current squared
(in the wave meter) with change in
the wave-meter capacitance for two
resistances.

The following I_lltables prove that the

larger the ratio —, the greater the re-
C

pulsation. This condition is seldom actance at a given trequency of res-
CAPALITY . 005 ML FReEqueNcy R
L N T S A ', 1.7 : |
5 ‘\-. 3 _ ‘, . . ] '
) N Al | g 4
[ ! } - r - / Y‘ N
0 Pt
\ T \I£
JiE
‘ \ \
HyiR \
-1 1 /N
KW ANIA
K 1 1 INCNT 1/
VX TTTINY 7 N
4R35 \\3} i : : A\,
N
(oS anunennies. coved Rswuail, Cuve B R seear & secarce row b,

Frgure 1

Frigure 2

Graphs showing variation of the resonmance curve according to the resistance

found in radio circuits with the ex-
ception of the extreme case of impulse
excitation which will be discussed
later. .

The resistance in radio circuits is
usually kept so low that for all practi-
cal purposes, the formula:

1
f=—e (3)
2=vLC
may be used for a simple calculation of
frequency.

By the use of resonance curves, the
damping and sharpness of the radiated
wave can be determined. A resonance
curve shows the value of current in a
circuit when the frequency is varied
either side of the resonance point. It
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onance, and therefore the sharper the
resonance curve, See figure 2.
L~=5 milhenries. C=.0006 mfd.

Inductive Capacitive Total Difference of

Fre- React- React- React- X with
quency. ance. ance. ance, change of f.
100000 3142 —3184 —42 43
100700 3162 —3162 0
L=.5 milhenries. C=.006 mfd.
1
f 24fL —_— X Difference
24fC
100000 3142  —318.4  —42 4.2
100700 316.2 —316.2 0

In the same way, the change in im-
pedance for a given frequency of
resonance becomes smaller as the re-
sistance increases. This statement is
proven by the formula (3) and is cal-
culated in the following tables. See
figure 1.
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L=5 milhenries. C=0006 mfd. R=6 ohms.

Difterence in Z
4 X (ohms) Z (ohms) with f.
100000 42 42.3 37.3
100700
R=10 ohms.
4 X Z Difterence in Z.
100000 42 43.3 33.3

100700 ° 10

These statements may be summed up
in the expression of the factor of se-
lectivity or sharpness of resonance.

2xfL
In terms of L and R it is —— and in

1

2xfCR

L and C are the values at resonance.

The logarithmic decrement is de-
fined as the Naperian logarithm of
the ratio of two successive maxima in
the same direction, such as thciA Na-
perian logarithm of the ratio — in

terms of C and R it is where

figure 4. As the logarithmic decre-
ment increases the circuit becomes
nearer the aperiodic state and the
wave is not sharply defined. The
law soeciﬁészthat the decrement shall

not exceed F) per complete oscillation

except in case of distress where a
broad interfering wave is desired. In
commercial radio practice the decre-
ment is ordinarily kept far below this
value,

The logarithmic decrement in terms
of resistance and inductance is:

7R
= (6)
2xfL
In terms of resistance and capacit- -
ance it is:
8 =2xiC #R (7)

In terms of resistance, inductance
and capacitance it is:

s=,R\I§ (8)

Therefore the logarithmic decre-
ment is x times the reciprocal of the
sharpness of resonance.

There are many so-called methods
of measuring decrement which are
materially measurements of resistance
from which the decrement may be
calculated from the formula (8).

The method in practical use for the
measurement of decrement is the re-
actance-variation method where the
current squared is reduced to half its
value at resonance and the reactance
necessary to cause this decrease is cal-
culated. This method is simplified
and used in the following:

Cr—Cl
848 =

8, = decrement of circuit under meas-
urement.

x  (9)
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8, = decrement of decremeter.

C, = capacity of decremeter under
condenser at resonance.

C, = capacity of decremeter condens-
er below resonance where 12 is
one-half its value at resonance,.

This method is used in some direct
reading decremeters.

The resonance curve of a radio
transmitter is not symmetrical so the
results will be more accurate if a value
of capacity is taken above resonance
as well as below so that a mean value
can be obtained as follows:

Cg—cl ™
8,43, =

C, = capacity of decremeter con-
denser above resonance where I? is
one-half its value at resonance.

Both of these methods may be used
to calculate the decrement from the
resonance curve, where the latter is
made from varying the capacity of the
wave-meter condenser.

In the early days of radio teleg-
raphy, the spark-gap was placed across
the secondary of the transformer and
in series with the antenna and ground.
The transformer then charged the
condenser, consisting of the distrib-
uted and lumped capacities of the an-
tenna system, and discharged through
the gap, thus forming an oscillatory
circutt of the gap, antenna and
ground. This method of exciting the
antenna system causes a wave of high
decrement to be transmitted owing to
the resistance of the spark-gap.

Therefore the tuned closed circuit
was adopted where the energy was
transferred electro-magnetically by the
oscillation transformer to the open an-
tenna circuit. The decrement of the
transmitted wave depended practical-
ly upon the inductance, capacitance
and resistance of the latter circuit.
But here a new obstacle was encount-
ered. There was a re-transference of
energy from the open to the closed cir-
cuit before the oscillations of the lat-
ter had died away. Since the so-
called closed circuit was electrically
conducting, there was mutual induct-
ance between the primary and second-
ary of the oscillation transformer.
Therefore the transmitted wave did
not depend upon the self-inductance
of the secondary and waves of two
frequencies were transmitted. This
method of forcing the oscillations in
the antenna is being done away with
at present. If, after the antenna cir-
cuit is properly excited, the closed cir-
cuit can be made non-conducting, there
will be no magnetic connection and
no re-transference of energy between
primary and secondary and the open
circuit will oscillate at its natural fre-
quency with a decrement determined
entirely by the constants of that cir-
cuit. In order to accomplish this con-
dition, the gap must be quickly de-

(10)
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ionized, thus increasing Its resistance
after discharge and causing it to be-
come non-conducting. Then the coup-
ling may be greatly increased and
more energy transferred in fewer os-
cillations.

The gap may be de-ionized by cool-
ing, but this method is not entirely
satisfactory in the case of the plain
spark-gap. So a series or quenched
gap, which is made up of a series of
metal plates insulated from each other
and the spaces betwen the sparking
surfaces kept air-tight, is used. Ow-
ing to the large cooling surface the .
gap does not become very hot, but
usually a blower is used to further in-
crease its efficiency. In actual prac-
tice, the quenched-gap seldom be-
comes too hot to touch. By the use
of the quenched-gap, the coupling
may be increased, the secondary volt-
age of the transformer may be de-
creased and a large condenser may be
used.

This system is called impulse exci-
tation because the closed circuit is
oFerative just long enough to transfer
all possible energy to the antenna.

In order to obtain proper quenching
the decrement may be greatly in-
creased, but the resistance of the
closed circuit before discharge should
not be materialy augmented. As
proven above, the decrement increases

as the square root of the ratio —, di-

rectly as 2xfC, or inversely as 2xfL.
As the capacity is increased, the in-
ductance must decrease for a given
frequency and the field about the coup-
ling coil may not be great enough for
a proper transference of energy.
Therefore the condenser should not
be too large or the voltage too small
as seen by the formula:

2p

NE:

C = capacity of secondary condenser
in farads.

P = power of transformer secondary
in watts.

N = condenser charges per second.

E = effective voltage of transformer
secondary.

The extreme case of impulse excita-
tion is where the closed circuit is not
oscillatory and the current dies away

R!

That is
412

C=

on one alternation. is

slightly greater than —— as discussed
L

above. This is accomplished by using
a very large capacity across the trans-
former with a low secondary voltage.
The gap is essentially of the quenched
type, but is finely adjustable in order
to vary the resistance for best results.
(Continued on page 26)
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Making Dry Cell Batteries Pay for

AM sure that a few lines of
Hooverism in regards to the
abuse and especially the disposition of
so-called dead batteries, will prove
of value to numerous readers of THE
WIRELESs AGE.

Figure it out on your finger tips.
You order four dry cells from your
electrical shop at forty-five cents each,
making the total cost exactly $1.80.
Would you like to know how to re-
claim from these batteries, after they

Figure 2

Themselves

By Edward Thomas Jones, A.L. R.E.

because the carbon or positive connec-
tion has a return to the zinc through
the dotted line conductor. Do not
place the batteries close together if
the covers have been removed. Keep
the zincs apart by cardboard spacers.

RecLaiMING Dry CELLS

In the following itemized list is
given the reclaimed articles or material
from four dry cells and their estimated
market value.

Shce here
wih hoohe!

Figure 45

REMOVING THE CARBON
As is shown in figure 3, cut a slit in
the top of the zinc shell and slice it
right down to the bottom. By taking
hold of the battery shell with both
hands it can be pried open and the
carbon rod will fall out.

ReEMovING THE KNURLED THUMB
NuTs AND SCREWS

It is hardly necessary to mention
anything about the removal of these

ligure 6

®

are termed dead, the neat sum of
$1.647 Of course you would. Well,
then if you are interested follow me
as I point out to you the numerous
ways of saving on dead batteries.

Experience proves that you can
draw one ampere for thirty hours
from four new dry cells. At this point
it will be hardly possible to draw more
than one-half ampere for a period
longer than five hours. From this
point the cells fall off rapidly into such
ampere values that they are not suit-
able for the operation of an ordinary
buzzer, The best connection for the
use of four batteries as quoted above
is to arrange the batteries in series.
See figure 1.

CARE oF Dry CeLLs IN Usk

The batteries should be sealed in a
dry wooden box so that they will not
be effected by the weather or damp-
ness. This will have a decided effect
upon the life of the batteries. If it is
not possible to put the batteries in such
a container be careful to select a dry
spot and a place where the rain will
not seep in. If the batteries are per-
mitted to stand in a wet place they
will short circuit themselves when
connected in series. The dotted line
in figure 2 shows the path of the short
circuit. Battery number 2 is shorted

Lrgure 7
Details of reclaiming dry cell batteries
Y Ib. sealing wax compound

retails at .20c per Ib........ $0.10
8 Knurled Brass thumb nuts at

008c each. ............... 064
4 8/32xY; inch brass screws

(off zincs) at .005c ........ 02
4 Brass cups with 8/32 screws

retail at 15c each for use in

connection with wireless de-

teCtors . ....iviiiiieiaann .60

1 Ib. zinc—converted into solder
by dissolving same in muriat-
ic or hydrochloric acid. About .10
1 Variable resistance for the
laboratory from carbons.... .75

$1.64

RECLAIMING THE SEALING INSULAT-
ING COMPOUND

Hold the battery with the top down
and beat around the edges with a ham-
mer. The sealing compound will fall
out, leaving a cardboard washer cover-
ing the active material. Out of four
dry cells one half pound was recov-
ered. This is similar to plumbers’ ce-
ment, which retails at twenty cents a
pound. This material will come in
handy around the shop, especially
when you desire to hermetically seal
some electric windings in a small con-
tainer.

www.americanradiohistorv.com

parts. It is only necessary to remove
them before releasing the sealing com-
pound. By taking hold of the 8/32
post which forms the zinc connection
with a pair of pliers, it can be twisted
off from the zinc to which it is sol-
dered—care being taken not to strip
the threads.

Brass Cups FOR WIRELESS DETECTORS

After the carbon rods are removed
cut them off as shown in figure 4a,
permitting a small piece of the carbon
rod to protrude above the edges of
the brass cup. This makes a cup
which can be employed in connection
with mineral and electrolytic detectors.
While you are cutting the carbon rod
with a good sharp hack-saw you may
as well cut the rod into pieces for the
variable resistance unit. Cut the rod
into 14 inch pieces as shown in figure
4b.

REsistTaNcE UNIT

Make a suitable stand for the pieces
of carbon to fit in. The complete in-
strument is clearly shown in figure 5.
An 8/32 screw with hard rubber
handle is brought to bear against the
pieces of carbon and their resistances
are changed by tightening or loosen-
ing the screw.
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MAKING SOLDER FROM ZINC SHELLS
By dissolving the battery shells in

either muriatic or hydrochloric acid

about ten cents worth of pure solder
can be obtained.

POTENTIOMETER BATTERY

When a battery is termed dead, the
radio man can make use of it by con-
necting it to his potentiometer which
is employed in connection with crystal

THE WIRELESS AGE

detectors. The connection is given
in figure 6. The potentiometer is of
about 400 ohms. resistance and per-
mits about 50 milliamperes to pass.
UsiNG DEap Dry CELL As RESISTANCE

By connecting a dead dry cell so
that it is “bucking the line” we can
make use of its internal resistance.
(See figure 7.) This is accomplished
by connecting the positive lead of the
line to the carbon element,
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Resonance in Radio Transmitters
(Continued from page 24)
The primary of the oscillation trans-
former is a single turn, but the heavy
current in the circuit sets up a strong
enough field about the primary to ef-
ficiently transfer the energy to the
open circuit. The latter is then free
to oscillate at its natural frequency
and the decrement depends entirely
upon the constants of this circuit.

The Design and Construction of Audio
Frequency Transformers

THE high cost of multi-stage audio

frequency amplifiers can be great-

ly reduced by copstructing the inter-
valve type of transformers.

The accompanying drawings show

4
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By C. M. Minnis
FIRST PRIZE, $10.00

impedance from the local power com-
pany or a dealer in second-hand elec-
trical apparatus. Upon examination
it was discovered that this coil was
of the steel core type and was com-

Drawing paper
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quired. Apply a thin coat of shellac
and assemble in the usual manner.
When completed the winding space
should be 1 x 34 inch. Next proceed
to construct a winding form as shown
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Constructional details and method of assembling the audio frequency transformer

how an old Westinghouse motor im-
pedance was converted into three
serviceable audio frequency trans-
formers at a cost of two dollars—the
price of an old impedance from the
local power company.

The first step was to procure an

posed of 132 laminations, .014 inches
thick and shaped as shown in figure
2. A slight modification secured by
cutting off parts shown in the figure
renders them suitable for laminations
for amplifying tra