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J. O. Smith Operating the Amateur Station Which Is Heard From Canada to the Gulf

Thousand-Mile Amateur Radiophone

A Detailed Description of the Development of the Set Used at 2ZL. Station

A C. W. Transmitter Using House Lighting Current
A Tube Circuit Requiring Only One Battery
And Many Exclusive Features in This Issue
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WORLD'S ONLY MAKER

Moulded Hi 1icy High Tension Insulators
1,000 TO 1,000,000 VOLTS
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“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegraph and Telephone
ies. “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
imsulators, Spool and Bracket-Arm strain insulators, Pin-type line insulators, Insulator pins, Roof, Barrier and Wall Bushings
asd Insulated Connectors, single and multi-part, plain and locking, water and gas tight, Bus-bar insulators, Insulating Supports
snd 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
sad 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
igmition service for Automobiles, Aeroplanes, Motor Boats, etc.

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

EOLE MANTEATTTRT 60-82 Washington Street 27-37 York Sireet
66-76 Front Street 1.23 Flint Street

sROCKLYN, N, Y, AMERICA
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The Third Edition of the

Consolidated Radio Call Book

Very Greatly Enlarged—NOW READY

192 pages. (82 pages more than 2nd edition), better paper, stiff covers, etc.
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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.

The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued by
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alphabetically,
according to names of vessels or land stations, and according to call letters; Revision 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 fes was exh ted in ten days. Order direct or reserve your order from your favorite deuler

' Price $1.50 Prepaid

Either Direct from us or for sale by the following responsible Decale: s:

American Electro Tech, Appliance Co., New York City Northwest Radio Serv.ce Co. Seattle, Wash.
American Hardware Stores, Bridgeport, Conn. N. 8. W. Bookstall Co., Sydney, Australia
Atlantic Radio Co., Boston, Mass. Paramount Radio Supply Co., Atllntlc City, N, J.
Bamberger & Co., L., Newark, N. J. Pacent Electrlc Co., . New York City
Benwood Spocinlty Co, 8t. Louis, Mo. Parks, Henry Francu. Butte, Mont.
Brode Electric Co., Los Angeles, Cal. Pearlman’a Book Shop, Washington. D. C.
Bunnell & Co., J. H., . New York City Penfleld, A. C,, Conneautville, Pa.
California Electric Co. oy San Francisco, Cal. Pennuylvanl; Marconl Wireless School, Philadelphia, Pa.
Catton, Neill & Co., Honolulu, T. H. Penn. Radlo Apparatus Co.. Reading, Pa.
Chase, Geo, H., Newport, R. 1. Piedmont Electric Co., Asheville, N. C.
Chicago Radio Apparatus Co., Chicago, Ill. Pioneer Electric Co., St. Paul, Minn.
Continental Radio & Electric Corp. New York City Pitts Co.,, F. D. Boston, Mass.
Continental Electric Supply Co., Washington, D, C. Pittsburgh Radio S8upply Co., Pittsburgh, Pa.
Cutting & Washington Radio Corp.. New York City Post Office News Co,, Chicago, Il
Detroit Radio Laboratories, Detroit, Mich, Precision E?Ipment Co., Cincinnati, Ohio
Dewey Sporting Goods Co., Milwaukee, Wis, Radio Dlstributing Co., Newark, N. J.
Doubleday-Hill Electrio Co., Pittsburgh, Pa. Radio Electric Co., Pittsburgh, Pa.
Electro Importing Co., New York City Radio Equipment Co., Boston, Mass.
Findley Electric Co., Minneapolis, Minn. Radlolectric Shop, Cleveland, Ohio
Fuller Co., 8eth 'W., Boston, Mass. Ray-Di-Co., Chicago, Ill.
Gura & Co Wm London, Canada Reuter Electric Co., Cincinnati, Ohio
Holt Hlectric Utilmea Co., Jacksonville, Fla. Riverside Laboratory, Milwaukee, W:s.
Hovey, A. T., Boston, Mauss, Rose Radio Supply, New Orleans, La.
Jenkins, Lester I., New Bedford, Mass. Saunders Co., Geo. 8., Boston, Mass.
Karlowa Radio Corp.. Rock Island, Tl Schmidt & Co., Rudolph Rochester, N. Y.
Katzenbach & Co., F. 8., Trenton, N, J. Shafters’, Norfolk, Va.
Kendell Co.,, W. D., Worcester, Mass. Shotton Radlo Mfg. Co. Scranton, Pa.
Klaus, Caen.r Eureka, IIl. Smith Novotoy Electric, Inc.. Charlotte, N, C.
Killoch Co., David, New York City Southern Electrical Supply Co.. San Dlego. Cal.
Kluge, Arno A.. Lqp Angeles, Cal. Tuska, C. D., Co. Harttord, Conn.
Krause & C F., Detroit, Mich. United Radio Telegnphera Assoc., Baltimore, Md.
Liberty Radlo Supply Co., Chicago, Ill. Western Radio Electric Co.. Los Angeles, Cal.
Manhattan Electric Supply Co., New York, Chicago Whitall Electric Co. Westerly, R. I
McCarthy Bros. & Ford, Buffalo, N. Y. - White & Boyer Co., Washington, D. C.
McClur% & Co., A. C., Chicago, Ill. Willilamson Electric Co., H. E., Seattle, Wash.
Meter Electrical Construction Co, Oshkosh, Wis. Wilmington Electrical Speclslty Co., Wilmington, Del.
Meyberg Co., Leo J., San Francisco, Cal. Wireless Mtg. Co., Canton, Ohio
Mohawk Electrical Supply Co., Syracuse, N. Y. Wireless Press, New York City
New Era Shop, Milwaukee, Wis. Wireless Shop, Los Angeles, Cal.
Newman-8tern Co., Cleveland. Ohio Young & McCombs, Rock Island, Ill.
Nola Radlo Co., New Orleans, La. Young Men's Christian Assoc.. Los Angeles, Cal.
Noll & Co., E. P., * Philadelphia, Pa. Zamoiski Co., Jos. M., 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
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pﬁl)lishecl Montbly at

GREAT BRITAIN, 12-13 Hearicetta St.. London
Yearly Subscriptions in U. S., $2.50

CHANGE OF ADDRESS—Notify us of any change in your
address, giving both the old and new lozauon.“

326 Broadway. New York

AUSTRALIA, 97 Clarence St.. Sydney. N. S. W.
*Qutside U. S., $3.00; Single Copies, 25 cents

Entered as second class matter Oct. 9, 1913, Post Office at New York, N. Y., under the Act of March 3. 1879. Copyright, 1921, Wireless Press, Inc.

Edward J. Nally, Pres.

J. Andrew White, Vice-Pres.

L. MacConnach, Sec’y. George S. De Sousa, Treas. J. D. Conmee, Business Mgr.

Owing to the fact that certain statements and expressions of opinion from correspordents and others appearing in these columns
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and
te sometimes involve questions of priority of invention and the comparative merits of appargtus em?loyed in wireleas signaling, the
owners and publishers of this magaszine positively and emphatically disclaim any privity or mpomlbll
or partisan expressions if such should at any time appear herein.

ty for any statements of opiniem

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
Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti-
nental messages, by the hour, at any speed you desire.
quickly qualify you to pass the examination for a first grade license,

least possible expense.

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 Ommigraph 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., Dept. C, 26 Cortlandt St., N. Y.

It will bring an expert Operator—right into your home—and will

4341 Richardson Ave.,
New York City.
Jan. 21, 1920.
THE OMNIGRAPH MFG, CO.
Cortlandt Street, New York.

Gentlemen:—1 wish briefly to commend your very excellent Automatic Tnmmmer Re
cently I was successful in obtaining a first-class 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 Theory only I relied on the
Omnigraph to get my Code to the @roper speed, and the Omnigraph did i

1 was one of two in a class of eighteen to obtain a first-class Llcense The s
block for the others was COD: I know that a_short time recei
graph messages daily would have enabled them to pass the examination as easily as 1 did.

I believe the Omni gnph to be the i quicl and cheap thod to learn the
International Morse Co

Cordially yours,
(Signed) GEO. E. SELLERS.

When writing to advertisers please mention THE WIRELESS AGE
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SUPQ\?;EDIO

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

$ 450

Write for Bulletin 101

Superadio Corporation
Dept. D 2674 Bailey Ave., New York

Federal Radio Accessories and Parts

Are Distinguished for Their

Reliability, Quality and Efficiency
WRITE FOR BULLETIN 101 AND 102
Federal Type A, 226 Teansformer
VT Classl

Detector
. Y
No. 26-W  Type A ""‘"':2%: No. 52-W 2200 . Ohms
AUDIO FREQUENCY e T J .
Transformer 60 Ioks 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.
(Audxbxhty amplification of 20 times.)

Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times.
(Audlblllty 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 Telegraph and Telephone Co.

Buﬁalo, New York

_When writing to advertisers please mention THE WIRELESS AGE
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YOU CAN NOW BUY
- THIS REMARKABLE BOOK
THE

Alexanderson
System

Radio Telegraph and

Radio Telephone

Transmission
By Elmer E. Bucher

Originally Intended for Private Distribution—

the requests for copies became so insistent that consent was finally given for a public
sale. :

The only complete description of this famous system as installed in the New Brunswick
station is in this book.

Here, for the first time, you get the details of the invention that revolutionized trans-
Atlantic wireless transmission—the one producing such a wonderfully clear note that
foreign governments sent their experts to investigate and who, on the reports of these
experts, ordered the alternator for their own stations.

THIS BOOK SPECIAL INTRODUCTORY OFFER
Price of Book alone, $1.25, postpaid } Regular

Is Now Ready to Mail | with Wireless Age, one year, $3.25 | Price $3.75

.(Postage Outside U. S. 50 Cents Extra)

nminnnniurEmnnRanannEnnnnanaaEnnnnnRNaEnnnneninLuanninneaannnnunnERn RN nnmnE

Order from your dealer or direct from us.

Order T0day WIRELESS {?IliggS,ODUCTORY coupoN
The first edition is limited. 32(15&2: %r:ralgway. Date.................. 1921
Orders filled as received. checl‘fgglgzle;lw?lease find $............... to pay for order
The Alexgl:‘deerson gafizcse
Dealers:—Place Your Order At Once Alexanderson Price System Book Postage

and Outside
System $1.25 1 Yr. Sub. to U. 8

WIRELESS PRESS Book O Wireless Age _S0c extra

Incorporated D\ -1+ VXS P
326-28 Broadway NEW YORK Street ........... e
City...ooviiiiii i State......coiviiiiiiiiii

nusnnnnnunnunRnunaunpannnnnnm
When writing to advertisers please mention THE WIRELESS AGE
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High Type Fibre for High Test Uses

“Advancement in the electrical field is in
direct ratio to advancement in the field of
“insulation.” So say the men who know.

exceptionally high dielectric strength and

its adaptability to every machining process,
is the popular choice of the experienced engineer.
It is the highest type of vulcanized fibre.

DIAMOND FIBRE, with its extreme purity,

Where extreme water-resisting qualities are
essential we recommend our latest development—
Condensite-Celoron—a material that has made rapid
strides in modern radio work.

Both Diamond Fibre and Condensite-Celoron are
made in standard sheets, rods and tubes. Where
desired we can machine to specification. Write for

samples and full information today-
Dept. 8

Diamond State Fibre Company

BRIDGEPORT (NEAR PHILADELPHIA), PENNA.

Branch Factory and Warehouse, Chicago
Offices in Principal Clties.
In Canada: Diamond State Fibre Co. of Canada, Toronto

and here 1s proof

A-P Tubes transmit to Scotland—

3,000 miles transmission. There's a DX record for you, and there are
others, many others — with A-P tubes. Results count — that’s what
you're after, isn’t it? Results prove that A-P tubes are the best tubes
made, the tubes you should use; and here are some of the results:

1. Using three A-P transmitting tubes in a radiophone set, Hugh Robinson of
Keyport, New Jersey, not only transmitted phonograph music, but actually
talked to Scotland, and was distinctly heard on three separate occasions during
November and December, 1920. Distance covered approximately 3,100 miles by
great circle.

2. With a single A-P Electron Relay, an amateur in New York (néme on re-
quest) repeatedly hears communications between California amateur spark
stations.

3. San Francisco amateurs (names on request) regularly receive day and night
European communications from Carnarvon, Nauen, Bordeaux, and Rome, with
moderate single-wire antennas and a single A-P Electron Relay.

) The A-P Elect: Re- Th - ifier-
For sure results, for better results, usc A-P tubes and only A-P tubes. laé; eguippetgcv:v(i)txl‘l the Os:i{l\atl:‘n-v'r Amf,’};'}i%
Equipped with the SHAW condensite (four-prong) base. SHAW _standard four- with the SHAW stand-
prong base. Price $6 ard four-prong base.
and worth it. Order Price $7 and worth it.
) from your dealer. At your dealer.
ATLANTIC RADIO SUPPUES CO. PACIFIC RAD'O SUPPUB CO. A combination of two or more A-P VT tubes as
8 Kirk Place, Newark, New Jersey 638 Mission St., San Francisco, Cal. amplificrs with an A-P Electron Relay as the initial

Setec:_or (l>r os::ii.llztnor is the ideal r?ceiving combina-
o . ion for long distance amateur or long wave recep-
Distributors for Moorhead Laboratories, Inc. ion. Only. with such a  combination  can fon

efficiency be attained.

USE A-P tubes for efficiency

When writing to advertisers please mention THE WIRELESS AGE
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There is one thing more pleasing
than Radisco prices,— the actual
performance of Radisco apparatus!

A. R. CO. You can sometimes equal
AMPLIFYING Radisco quality, but never
- TRANSFORMER ¥ ™ at Radisco prices.

Unusual amplification and quietneas of
operation distinguish the station equipped P v P
with the A. B. Co. transformer. In de-
algtnlnz this nlee«; of atpputx"‘nmn. par:iculgr '
reference was given to the correct ratio : H
of dmpedagce and turns between primary EVC!'Y SIngle instrument
and secondary, .
Another feature which makes this sold by Radisco dealers,
transformer a desirable plece of appara- .
tus, is the simple but very effective under the Radisco trade
nl;oulx'ntilllg 3td balxkel‘llte atrlpsé n;?porlt!ng
the laminated closed core and coll, allow- : H
ing l(ox' quick mounting in case or on mark, 18 uﬂqueStlonablY the
panel.
A-4 Amplifying Transformer $5.00 best buy on the market, for
Shipping weight 2 pounds . .
pping welght = » its particular purpose. You

can always count on Radisco
equipment for dependable
performance.

14 14 7

RADISCO VARIOMETER

h - i
The close co operat on of The latest addition to our Radio family. Like

H H H all other Radisco products it has been produced
RadlSCO instruments 1s an to anticipate and supply the demand for a good

. short wave instrument, qualified to withstand the
additional feature that adds  acid tests of ragio work.

hﬁox‘ lt‘he radio man who desires anklnstrur'lixle'n§ of

3 t character, our variometer makes a tinct |

mUCh to the eﬁc‘ency Of the appeal. Made In one size 4%” high, 8" wide. 5"

. . deep and the shaft is of %” brass, just the right

complete Radisco station, size to fit the number 69 dial; forms are turned from
thoroughly seasoned wood and substantial bra

wi 3 bearings provided. :
ithout adding one cent to G 5 G L erer $1.00

No. 1D Variometer with dial................. 8.50
the cost. Shipping weight 3 pounds
__ THESE PROGRESSIVE DEALERS CARRY THE ENTIRE RADISCO LINE —
ALBANY, N. Y. CHICAGO, ILL. X NEW BRUNSWICK, N. J. PROVIDENCE, R. L
Shotton Radio Mfg. Co. : Chicago Radio Laboratories Ge!k N. DeLaplaine Rhode Island Elec. Equip. Co.
8 Market St. 1316 Carmen Ave. . 306\ George St. and 45 Washington St.
ASHVILLE, N. C. EUREKA, ILL 8th and Magnolia Sts. PITTSBURGH, PENN.
Hi-Grade Wireless Instrument Co. ~ Klaus Radio Co. NEW ORLEANS, LA, Radio_Electric Co.
Branch, Peoria, Il Rose Radio Supply 3807 Fifth Ave.
A'I;)LANTIC C]{}'d\,’, lg J-] ’ 4 604 Gravier St. PORTLAnD, ME
t 10 du - D, .
SlaB'aIgto‘glonnecticut vl;e?' KANSAS CIT\&. MO. . NEWARK, N. J. Atlantic Radio Co.
McCreary Radio Supply A. H. Corwin & Co. 15 Temple St.
BEINVILLE, SUEBEC. CAN. 4th and Delaware Sts. 4 West Park St. .
Canadian Radio Mfg. Co. o N SEATTLE, WASH. i
LOS ANGELES, CALIF. MAHA, .EBRASKA Northwest Radio Service ‘Co.
B%s;rorg. ll'{lﬁiss.c The Wireless Shop 90-3 é{rﬁ% %ﬂg Ay Co. 609 Fourth Ave.
A e ™ 511 W. Washington St. utiding SCRANTON, PENN.
. . PHILADELPHIA, PENN. Shotton Radio Mfg. Co.
BRO?KI&Y%I},! 11;1 Y. M?NTREAL, QUE., CANADA Phllaldelphl: School of Wireless }1; O.thpxK
Kel il . B. iller : elegra , 8 Kingsb St.
31°2 )i"latbuslll ' sve. 136 Vendome Ave., N, D. G. Broad amy gherry Sts J§x§'§§mwn. 1&"*7 i
’ TORONTO, ONT., CAN. WICHITA, KAN.
The Vimy Sug)ply Co., The Cosradio Co.
567 College St. 1725 Fairmount Ave.
RADIO DISTRIBUTING CO., Newark, N. J.
——www -
. Lo | =g
This Mark  JRADISCOE  Your Guarantee
fo o
» APPARATUS ¢

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

Wireless Telegraphy at Danzig

ACCORDING to the Danzig press, the Danzig tele-

graph office has recently installed a wireless press
receiving station. These receiving stations, of which there
are said to be about 120 in Germany, receive, for trans-
mission to newspapers, press news distributed by wire-
less by the press service. In addition, the stations receive
commercial news of the Bureau of Foreign Commerce
in Berlin, intended for chambers of commerce, and also
weather reports. News is sent out by the main station
in Koéningsmusterhausen.

The Danzig telegraph office is now operating four wire-
less stations:
of the German wireless system; a coast station for com-
municating with vessels; the wireless press receiving sta-
tion referred to above and a special receiving station main-
tained by the Danziger Zeitung, a local newspaper, for
its own messages.

The Polish authorities also possess their own wireless
station, situated in the port district at Danzig-Neufahr-
wasser and used largely for communicating with vessels
bringing government supplies. According to the press.
the Polish station was specially authorized by the high
commissioner and is subject to certain regulations in order
to prevent interference with the operations of the Danzig
German, and British naval stations. For instance, the
Polish station may communicate with Warsaw only
between 1 and 3 A. M., and its conversations with
vessels at sea must be confined to 10 minutes.

(%

New Wireless Service Between England and France
ANEW public telegraph service between England and

France, using high-speed duplex wireless transmis-
sion, has recently been installed. It is hoped that this
additional means of communication between England and
the Continent will afford considerable relief to the present
congestion. The service will be conducted by Marconi’s
Wireless Telegraph Company, Limited, and the Com-
pagnie Generale de Telegraphie sans fil, operating under
licenses from the British and French Governments. The
cunient telegraph rates between the two countries will
apply.

Telegrams to France intended for transmission by this
new service may be handed in at all times at the Marconi
Company’s London offices, Fenchurch Street and Marconi
House, Strand. They will also be accepted at any Postal
Telegraph office within the United Kingdom. Messages
so tendered, however, must be marked “Via Marconi.”

For this service the latest high-speed automatic ap-
paratus, as used so successfully between Geneva and Lon-
don during the sitting of the Assembly of the League
of Nations, is employed.

The following Marconigrams were exchanged between
King George of England and President Millerand of the

A station for the domestic telegraph service:

7

French Republic on the occasion of the opening of the
service.

The message from the French President was as fol-
lows:

To His Majesty George V.,
King of the United ngdom of Great Bntam
and Ireland,
London.

The wireless service which this message inaugu-
rates will still further facilitate the exchange of ideas
and promote commercial relations between our two
countries. I am desirous that the first message dis-
patched from France should bear to Your Majesty

Central building of the Lafayette Station at Croix d'Huis, France

the expression of the wish that the intimate ties
formed between the British and the French people
during the war shall not cease to become more and"
more close and that they may be strengthened during
a long and fruitful peace. I am happy on this occa-
sion to offer to Your Majesty the renewed assur-
ances of my faithful friendship. I beg you to convey
to Her Majesty the Queen my respectful homage.

ALEXANDRE MILLERAND.

The following reply was sent by King George:
By Wireless (Urgent).
To the President of the French Republic, Paris.

I have received with great interest and pleasure,
M. le President, your telegram inaugurating today
a regular wireless telegraph service between our two
countries. I share your conviction that the new
service cannot fail to strengthen still further if possi-
ble the ties which bind us together in friendship and
intimacy and to increase the prosperity of both coun-
tries by furthering their commercial and intellectual
intercourse. On behalf of the Queen and myself I
heartily thank you for your friendly greetings and
ask you and Madame Millerand to accept our cordial
salutations. GEORGE, R. 1.
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Newfoundland Wireless Plants for Ship Reporting

HE Newfoundland Government has now under con-

sideration an agreement with the Marconi Wireless
Company for the establishing of new statjons for com-
mercial and shipping business.

The scheme is somewhat comprehensive and proposes
a big new ship news installation at Bay Bulls, twenty
miles from St. Johns, with directional stations at St., Johns
and at Port Union, fifty miles north, and an increase in
the power of the station at Battle Harbor, Labrador, at
the eastern entrance of the Belle Isle Strait. This will
make possible direct communication between Labrador
and Newfoundland through the present wireless station
at Fogo Island, on the east coast of Newfoundland. Mes-
sages at present must be repeated through Belle Isle.

The big feature of the project is the proposed station
at Bay Bulls, which it is thought will represent an outlay
of $100,000. It will provide for an installation of the
continuous wave type, with a range of 1,500 miles, which
will enable unbroken communication with Atlantic liners
almost the whole way across the ocean. All the biggest
ships now in the trade between the two hemispheres are
fitted with this system instead of the spark system for-
merly used.

A still more ambitious feature of the project, but one
which may not see immediate fruition, is that for utilizing
the big British Admiralty station at Mount Pearl, seven
miles from St. Johns, for the purpose of direct trans-
atlantic communication with some of the Marconi sta-
tions on the British coast.

The plan would be to maintain a vigorous transatlantic
commercial business in competition with the cables which
carry most of the telegraphic traffic at the present time.
It is proposed to handle business at a rate of 18 cents a
word, as compared with 25 cents charged by the cable
companies at present, and to have the same rate operative
in regard to all messages sent or received between ship
and shore.

It is believed that as a result of this it will become
possible to make this the first link in the big world en-
circling project which the Marconi Company has been
planning for the past year or two, and respecting which
proposals have been made to the British Government
and the governments of the various oversea dominions.

In other words it is proposed to make it an auxiliary to
the “all-red” cable system now in effect throughout the
British Empire and which has proved so satisfactory that
it is planned to extend its operations very considerably.
Some aspects of this proposed development will end the
cause of most of the friction between the American and
British Governments in regard to the problem of a dis-
tribution of the cables belonging to Germany which were
seized at the outbreak of the war and which the victorious
powers are now planning to divide among themselves.

It

Montana Commercial Club Installs Radio

WIRELESS telephone service connecting several

towns and large ranches within a radius of 60 miles
of Malta, Mont., is being planned by the Malta commer-
cial club and will very probably be put into effect in the
near future.

The wireless telephone circuit is planned to connect
Lovejoy, Zortman, Phillips, Landusky, Lonesome and
several other inland towns, as well as a number of the
larger ranches, within a radius of 60 miles of Malta. It
is planned to have the circuit open at certain periods each
day with Malta as the central station. All important
news, business transactions and emergency calls of every
nature will be taken care of. At the present time there is
no telephone service between the towns the proposed wire-
less circuit will include.

MARcy 1921

‘Seamen’s Medical Advice by Radiq
T HE Seamen’s Church Institute in New York City has
established a wireless service of medical advice de-
livered to coastwise and transatlantic vessels, and will
establish a twenty-four-hour telephone service between
physicians and ships that don’t carry their own doctors.

At present a doctor remains on duty from 9 A. M. to
5 P. M. Eastern standard time, or 2 to 10 P. M. (Green-
wich mean time), listening for the call, KDKE, which is
wireless for “Help wanted for an individual.” This call
is to be second only to the SOS of a ship in distress in
precedence over other ethereal messages.

Four operators will be required to be on duty in differ-
ent shifts as sentries awaiting the distress signals, and will
also serve as telephone centrals connecting the vessel
with the doctor. .

Since less than 30 per cent of the oceangoing ships
have doctors and all have wireless, and an unknown pro-

rtion of coastal vessels have wireless but no doctors,
it is expected that this service will be the means of sav-
ing many lives.

A course of instruction for ships’ officers has been ar-
ranged by the Seamen’s Institute to teach them how to
carry out the doctor’s instructions once they have been
received. The classes may be extended later, but at
present they are half hour demonstration lectures twice
a week.

Vessels calling in from as far as 2,000 miles away can
expect to get aid once the new instruments are installed.
n
(b

, Eagle Harbor to Have Compass Station
THE new radio compass station to be built by the Navy

Department at Eagle Harbor, Mich.,, is one of
the first of a chain to be built by the department as an aid
to navigation on the great lakes. It will guard one of the
most dangerous spots on the lakes and therefore is one of
the first to be established.

For some reason not yet fully understood, although the
presence of iron along the coast may have something to
do with it, there is a tendency for compasses on boats to
vary when the vessels are rounding the tip of Keweenaw
Peninsula. For this reason mariners have long mistrusted
this spot and are always apprehensive when sailing near it
at night or in a fog.

The radio station at Eagle Harbor will be a big help in
enabling ships in this vicinity to learn their exact position
and to avoid the end of the peninsula in rounding the
point.

The Eagle Harbor station is to have two 250-foot steel
towers. It will be equipped with a five kilowatt set.

Arrested in Mid-Ocean by Means of Radio

RADIO messages flashed by Chicago Federal officials

recently to the steamer Manchuria, in midocean, asked
the arrest of Walter Osterler, an enemy alien and former
officer in the German Army. The officials believe he
was trying to reach Germany with nearly $100,000 al-
leged to have been obtained from American citizens by
dubious schemes.

A complaint filed with Commissioner Mason by Orma
Roma Shellman Osterler, the Crown Point wife of Os-
terler, who was adjudged the second most beautiful girl
in Chicago at the home exposition in 1915, led to issuance
of the warrant. Her father, Adolph Shellman, a baker,
charges that Osterler borrowed $16,000 from him and
stole $3,000 from his daughter on the pretense he was
the sole representative in America of certain German
automobile concerns.

The Government messages directed that Osterler be
taken from the Manchuria.
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New High Power Station at St. Assise, France

ANEW double wireless station at Saint Assise, near
Melun, France, will be one of the most powerful in
the world.

It is intended to erect sixteen towers somewhat higher
than those of the American built station at Bordeaux. It
will have a wave length sufficient to reach the most distant
receiving station. The apparatus to be installed will be
capable of quadruple transmissions.

The Lafayette Station, which is now the most power-
ful in France, has a maximum range of 15,000 miles, but
experience has shown, according to the Ministry, that it
cannot be depended upon for more than 4,500 miles regu-
larly, being unable, for instance, to work satisfactorily
with Argentina. The Sainte Assise Station, when com-
pleted, in 1923, will, it is calculated, work easily and
regularly with all stations in the world.

The station will be erected for the Compagnie Generale
Telegraphe sans fil (General Wireless Telegraph Com-
pany). Thirty per cent of the capital invested in the
company is English and 70 per cent French, the French
Cable Company holding 20 per cent of the total capital.
The company has a working agreemnt with the Radio
Corporation of America.

The striking physical features of the plant will be six-
teen steel towers 820 feet high. A number of special
telegraph wires will conect the station with the central
telegraph offices.

In addition to this large plant, small wireless stations
will be commenced, to be completed in six months. They
will be used merely for the handling of business between
European countries, the present station in Lyons being
inadequate. ‘

Longest Overland Radio Route

I'TER three months’ interruption of communications
caused by the Russian incursion into Mongolia, the
wireless station at Urga is now able to communicate with
Peking. This marks the successful completion of the

first span of the longest overland wireless telegraph route .

in the world.

The Marconi Company is under contract to construct
stations at Urunchi (in the Chinese Province of Sun-
garia, Central Asia) and Kashgar (in Eastern Turkes-
tan), for which construction parties are being organized.

Norwegian Ship’s Crew Saved by Radio
A RADIO received at the Otter Cliffs Me.) station
from the steamer Imperator and forwarded to the
naval authorities at New York, told of the sinking of the
Norwegian steamship Ontanedo, which sailed from New
York in January.

The radio operator of the Imperator learned from the
English steamship Fanad Head that the Ontanedo had
been abandoned in a sinking condition. The crew was
taken aboard the Fanad Head which was bound for Bel-

v N

fast. .

Training m Radio for Military Aeronautics -

THE use of radio communication, both telegraph and

telephone, on the military airplane is perhaps, the
latest application of radio science, increasing tenfold -the
usefulness of the airplane and already influencing the de-
sign of military aircraft. Airplanes have been called the
eyes of the army, but eyes without means of instantly
communicating images and impressions registered upon
the retina would find but a limited sphere of application.
It is in the performance of this function that radio finds
such an important place in military aeronautics. The dots
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and dashes of the Morse code transmitted from the trailing
aerial of the airplane carry to the ears of the artillery
battery commander the correction for each shot fired, en-
abling him to group his hits on an invisible target with a
degree of accuracy as great as is possible when the target
can be seen, or bring to a waiting general news of enemy
troop movement observed from the air. :

Bombing planes lost in the fog or darkness are directed
unerringly to the home airdrome by the radio direction
finder and airplanes without pilots, controlled entirely by
radio, are already a reality.

The Air Service of the Army, realizing the importance
of this newest phase of radio, has established a school for
the training of personnel to install, operate and maintain
the radio equipment of airplanes at all the flying fields
throughout the country. Radio engineers and operators,
as well as experienced amateurs, may qualify for attend-
ance at this school upon application to any army recruit-
ing officer or to the office of the Chief of Air Service,
Washington, D. C.

Power plant at Nauen, Germany, showing the high frequency generators

Tuckerton Working France

THE Radio Corporation of America in opening its
new radio service to France, has added another link
to its worldwide wireless chain.

This new radio service is being accomplished through
the huge transmitting station located at Tuckerton, New
Jersey, which makes use of a 200-kilowat alternator of the
high frequency type—a comparatively new invention de-
veloped by the General Electric Company—which has
revolutionized the art of wireless communication. The
receiving station on the American side is at Belmar, N.
J. On the French side the receiving station is located at
Ville Juif, which is near Paris, while the transmitter is at
Lyons, France. ,

“The bonds of social and commercial understanding
which existed between these two countries for centuries
are now firmly cemented by the modern science of wire-
less communication,” said President Edward J. Nally,
shortly after the sending of the official messages of con-
,grgtllllation exchanged between himself and French of-

cials.

_ “There is a vital need for additional means of interna-
tional communication between Europe and the United
States, and I am glad that this country has taken the lead.
The Radio Corporation’s plans for an efficient worldwide
wireless system are materializing rapidly, and it will not
be long before every important section of the business
world will be quickly bridged by wireless.”

The Radio Corporation now offers radio communication
between the United States and France, England, Germany,
Norway, Denmark, Sweden, Finland and Poland, as well
as between San Francisco and Honolulu and Japan.
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Speaking of Wage Scales

By Charles Aiken

THE majority of recent articles dealing with various

proposals for a new wage scale for radio operators
have been based largely on the assumption that long ex-
perience means maximum ability and short experience
minimum proficiency; that the men who have been to
sea for several years are always good operators and the
men who are comparatively new at the game are necessar-
ily poor ones.

A little observation will make it plain that often this is
not the case. Many a man drops into a rut and makes no
improvement during long periods. Some of the “old
timers” are over-confident and feel that it is only neces-
sary to work just enough to draw their pay every trip.

At one time I became involved in a discussion over a
very simple matter with a man of long experience. He
claimed that in a given circuit, with a given voltage, the
same current flowed regardless of variation in resistance.
Finding that he had no regard for Ohm’s law I suggested
that we refer to some standard text book on electricity
or to some person of our mutual acquaintance who was
in a position to know what he was talking about. “I don’t
care what he says, I know,” was his reply. This was a
small matter, but it served to illustrate his attitude, and
that of many others. He ‘“knew,” and he held the humble
beginner in great contempt and never lost an opportunity
to say so.

Another man who had left the sea after several years
of service to conduct a class in radio mformed his pupils
that an alternating current was one “which was always
starting and stopping.”

There are many men who were already expert tele-
graphists or electricians, or both, before they entered the
radio game who would be tied down and held back by any
scale of wages based entirely on actual experience as a
wireless operator. Some men become expert operators
in a surprisingly short time. A few trips to get the proper
technique and they rank among the best.

I am not trying to condemn all of the Old Guard nor
even the majority of it. The really expert operators who
stand in a class by themselves are for the most part men
of long and wide experience. Neither am I defending
that class of novices who know little and care less. The
point I wish to make is: Any scale of wages based only
on actual radio experience is unfair and detrimental to
wireless in general.

Under the proposed system, what incentive has a man
to study for self improvement? He will gain little by it
because he cannot show service records. Why should he
not sit back in some job on a cargo boat where there is
very little work involved and take things easy? His salary
will increase automatically as he drags out his existence
whether he rea]ly deserves' a raise or not. Such a sys-
tem would assume that all operators possess the same
natural ability and desire for advancement and would
preclude the recognition of individual proficiency. Ex-
perience is an important factor, but it is not the only one
to be considered. Would not a system having four classes
of operators as outlined be more desirable?

Class A. Men who have shown themselves to be of
the first quality and who are capable of handling any
sort of position.

Class B. Men who have shown themselves to be good
operators, who know their business and who are able to
handle any ship position.

Class C. All men with first grade licenses during their
first six months of service, and others who have failed
to qualify for class B.

Class D. All men with second grade licenses regard-
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less of kind or length of service, and all first grade men
who have shown themselves unfit to be in class C.

The assigning of men to the proper class might prove
somewhat difficult, but it could be accomplished with a
little co-operation between the operators and the radio
companies. - When an operator leaves the employ of a
company he would be given a service record showing the
kind of ship on which he has served, the type of appa-
ratus, the general nature of the traffic handled and a
record of his own personal conduct and efficiency with a
suggestion as to what grade his service tends to qualify
him. Or it might be possible for the companies and the
operators to get together on this matter.

As for the rate of pay I would propose the following:

One-man ships. Two-men ships.

Chief. Assistant.
Class A $150 $165 $150
Class B 130 145 130
Class C 110 125 110
Class D 80 — —

Extra first grade licenses should entitle the holder to
10 per cent increase.

I believe that this system would 1mprove radio more
than one based entirely on time served with only indiffer-
ent regard to ability.

Easthampton Radio Station

NEW commercial radio coastal station has been re-

cently opened at Easthampton. The location is about
one mile from the south shore of Long Island. Two
galvanized steel towers 300 feet apart and 160 feet high
surmounted with wooden masts bring the total height
of the antenna to 175 feet above the heavy concrete foun-
dations. The antenna is the cage type found so efficient
on battleships during the war, the counterpoise radiates
from one corner of the operating building and practically
covers six acres.

" Easthampton Radio Station in course of construction

The power supply is obtained from the local electric
light company and is brought to the station in a conduit
1200 feet long. Twenty-two hundred volts alternating
current is stepped down to 220 volts, from which a motor
generator unit produces the 110 volts direct current used
in the operation of the radio set. A Delco light unit in
conjunction with a storage battery is used as ap auxiliary
to provide against breakdown.
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Thousand -Mile Amateur Radiophone

Detailed Description of the Development and Operation

of the Set Used at 2ZL Station, Valley Stream, L. I.
By J. O. Smith

THE remarkable distance records made by amateur
radio stations using continuous wave transmitters
with several 5-watt tubes in multiple, are matters of com-
mon knowledge. The fact that a set, employing two or
three of these small tubes, with approximately an am-
pere or more of current in the antenna, has been heard and
worked by stations 400-500 miles away, causes no special
interest at the present time. Such distances are covered
only occasionally in amateur work, however, and usually
during particularly favorable conditions, such as would
affect the transmitting distance of an amateur spark trans-
mitter emitting damped waves. :

Experiments at 2ZL station, Valley Stream, Long
Island, covering several weeks, with transmitting sets
employing 5-watt tubes, clearly demonstrated that the
signals from such sets are subject to practically the same
conditions as damped transmitters, where the distance
between the transmitting and the receiving station is
more than the regular daylight range of the transmitting
station, especially where the C.W. output is modulated
in some manner. The foregoing, however, applies only
to general conditions.

On nights when the stations of the Eighth District,
particularly those in Ohio, were inaudible on Long
Island, 2ZL, using straight or modulated C.W., was also
inaudible at several Eighth District stations, listening on
a pre-arranged schedule. When the signals from Eighth
Dastrict stations were audible on Long Island, the signals
of 2Z1. were copied in Ohio. During these tests one
point of considerable importance developed. On nights
when spark stations in the Eighth District “swung” so
badly as to make consecutive reading of their signals im-
possible with two steps of audio-frequency amplification,
the straight C.W. signals from 2ZL were reported as
being good and steady, and consecutive reading was en-
tirely possible. Summarized, this established the fact
that, while the signals from 2ZL were subject to general
conditions over long night distances, when they were heard

Radiophone set at 2ZL in operation.
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at all they were much more steady and reliable than
spark signals. It should be remembered also, that the
input of the tube transmitter at 2ZL was about 160 watts,
plate and filament, as compared to 1,000 watts input—
without counting the energy used to run the usual non-
synchronous rotary spark gap—in the case of the Eighth
District spark stations. '

After the experiments with the transmitter employing
the 5-watt tubes had been carried on for several weeks
at 2ZL, and the reports of the listening stations care-
fully studied, it became evident that the signals of such
a small set were entirely satisfactory over distances up
to 100 miles, but not practical for regular amateur relay
work over long distances, except on a pre-arranged
schedule, which, on the part of the receiving stations, be-
comes about as exciting and interesting as the morning
alarm clock. It was quite evident that in order to work
any great distance, without pre-arrangement, it would
be necessary to use more power, and a distinctive signal
would have to be created of such strength that continual
calling would be unnecessary. It was not practical, of
course, to use more than three or four 5-watt tubes, be-
cause the small added output of more tubes does not
warrant the additional expense of the tubes or the-extra
filament and plate power.

As the only obtainable tubes of increased size over 5
watts are not less than 50-watt output capacity, it was
decided to install a transmitter employing tubes of that
size. Right here is where the writer got into the same
predicament as the man who caught a wildcat by the
tail—he sure started a fine bunch of trouble for himself.
It seemed logical to suppose that to install the 50-watt
tubes it would only be necessary to insert the new tubes
and sockets, supply proper filament and plate voltage and
shoot the moon. But it was somewhat different before
a smooth working 150-watt tube set was finally developed.

The characteristics of the larger tubes were such that
their rated output was 50 watts on 750 volts and 75 watts

Antenna current normally 3 amperes

www.americanradiohistorv.com


www.americanradiohistory.com

12

on 1,000 volts plate potential. Of course, it was decided,
amateur fashion, to get every single possible, ding-busted
watt out of the blooming things, so a motor-generator—
110 volts 60 cycle A.C., 1,000 volts D.C., and also a
12-volt 80-100 ampere hour storage battery to heat the
10-volt 614 ampere filaments were procured and in-
stalled. When all was ready the outfit was started and
the key pressed. In about 1/1000 of a second two variable
condensers, a couple of choke coils, two or three meters
-and some other odds and ends went to heaven, or wher-
ever such things go when they go up in smoke. The
motor-generator was a sturdy cuss or it would probably
have gone, too.

As the operating room by this time was full of blue
funk—compounded of tobacco smoke, burning rubber
and the natural feelings of the writer, experiments were
abandl:med until such time as the matter could be studied
and the

C-1—.0015 mfd.

Core Choke; CH-1—Iron Core Choke (134 Hys.);

~—Grid leak resistance (variable), 1500 to 5000 ohms; MA-1—Milliammeter, 0-150
Coil——50 Turns 5” Diam. 3/16 Copper Tubing. Circuit diagram and specifications of the 2ZL Station.

course of time, new parts, meters, etc., were installed
and the set was started up again. This time trouble
broke out in a different place. The tuning, or coupling
coil, which had been made up of Litzendraht wire, ac-
cording to expert advice, got so blooming hot that they
ceased doing business and burned up. The new coils
were wound with heavy, solid insulated wire, and they
also got hot. In order to avoid losses it was decided to
wind a coupling coil with 3/16 inch copper tubing. This
proved to be a good step and since then no heating has
been detected in the set after long stretches of transmis-
sion with as much as 5 or 6 amperes in the antenna.

A storage battery would not answer for filament heat-
ing purposes on tubes of this size. The alternative was
to use either a D.C. generator, or an A.C. transformer.
The latter was decided upon. This was a new one on the
manufacturers of amateur radio apparatus at that time
and one had to be made up specially. The final result
was a transformer with secondary voltages of 8 and 10,
and a total secondary capacity of 150 watts—more than
sufficient to properly heat the filaments of two 50-watt
tubes. A tap was provided in the center of the secondary
winding to minimize the effect of the A.C. hum on the
filaments and for another reason which is covered further
on in this article. This transformer was used success-
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fully for a time; then it also went up in smoke, presum-
ably due to poor insulation. A second one went the same
way in short order. It was then decided that the bloom-
ing thing was probably full of high-frequency currents,
induced directly or indirectly by the set, so a system of
protective condensers was installed. Two were used on
the primary side of the transformer and the middle point

High frequency oscillations broken up into audible grouspl
0

by t h
the characteristics of which are 50 per cent. make and % tome. ook

per cent. break

grounded. Two were also used across the secondary side,
were di-

Max.); C-2—.003 mfd. (Max.); C-3—1 mfd.; C-4—2 mfd.; HF-1—H.F. Air Core Choke; H.F-2—H.F. Air
CH-2—Iron Core Choke (1 H{i) A CH-3—Iron Core Choke (1 Hy.);

MA-2—Milliammeter, 0-500 M.A.;
rectly grounded. After that no further trouble was ex-
perienced with the transformer. .

During the writer’s early experience with the 5-watt
transmitting tubes the filaments had a habit of burning out
after a comparatively short life. Possibly this is not a
new idea, the same thing has probably happened to other
experimenters. It is caused by excessive filament
temperature. The electron current of the plate circuit
adds to or subtracts from the filament current accord-
ing to the way the filament heating circuit and the plate
circuit are interconnected. If the negative of the plate
circuit is connected to the negative filament terminal, the
electron current of the tube will add considerably to the
filament current; if the plate circuit negative and the
filament circuit positive are connected, the effect will be
to subtract from the filament current. The life of a
tube is rapidly shortened by overloading, and as this is
particularly true of the filament, it is of great importance
that proper connection be made between the negative
side of the plate potential and the positive lead of the
filament heating circuit so that the life of the tube may
be conserved. .

In order to avoid the fluctuation in filament current just
referred to and particularly to get away from the incessant
charging of storage batteries for filament heating pur-


www.americanradiohistory.com

MarcH, 1921

poses, it was decided to heat the filaments with A.C., by
means of the transformer previoulsy described. A middle
tap was provided on the secondary and to this the return
from the plate and grid circuits were connected.

The fact that the two tubes have been in almost daily
use for five months would seem to indicate that there is
very little disturbance of the proper filament conditions
with this arrangement. In order to guard against fluctua-
tion in the city supply line voltage, a rheostat of 0-4 am-
peres was inserted on the primary side of the transformer
and this provided a means of keeping the filament heat-
ing current at a proper value under the varying condi-
tions inevitable in a small town generating equipment.

The circuit employed at 2ZL includes the well-known
Colpitt’s oscillator and the Heising modulator. Using
one tube as an oscillator and another as a modulator, the
antenna current is 3 amperes under ordinary conditions.
When the output is modulated by voice or buzzer, an

Transmitting and receiving equipment at 2ZL station. Transmittin,
shown at extreme right. Receiving—Grebe CR-3, with detector an

Two 50-watt tubes,
two-step amplifier, employing UV-200 (Radio Corp) as detector and two
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3—Proper negative potential must be secured on the
grid of the modulator tube.

4—Proper value of capacity in grid and feedback con-
densers.

In the case of 2ZL, the oscillator grid leak is 1,500 ohms,
the negative grid battery potential 60 volts, and the proper
polarity of the 6-volt battery on the primary of the oscil-
lation transformer was determined, of course, by experi-
ment. It was found desirable at 2ZL. to reverse the
polarity of the 6-volt battery as between the telephone
transmitter and buzzer, in order to obtain the best mod-

. ulation.

When a potential of 1,000 volts is impressed upon the
plate of a 50-watt, or U tube, the space or plate current
will be somewhat above the normal 750 volt rating of
150 milliamperes. In the case of the tubes used at 2ZL,
the space current of the oscillator tube was about 175

with indicating instruments, also tone wheel latter

V 201 tubes as amplifiers

increase in antenna current takes place, due to the fact
that the modulator tube releasés energy to the oscillator
tube as voice or buzzer modulation is impressed across
the grid filament circuit of the modulator tube. An in-
crease in antenna current indicates that the C.W. output
of the set is being modulated to a fair degree of thorough-
ness, and proper design and adjustment of the circuits
to obtain this increase in antenna current is of the greatest
importance. The exact extent to which a C.W. set is
being modulated can be determined by the oscillograph,
but as this means of determining the extent of modula-
tion is beyond the reach of the average amateur, the
desired rise in antenna current will answer as the best
substitute method for determining whether or not the
set is being efficiently modulated. At 2ZL the increase in
antenna current with voice modulation is approximately
.3 of an ampere when the normal antenna current is 3
amperes. The voice modulation of the station has been
frequently commented upon as being good and the voice
clear and distinct. Consequently the proportions of an-
tenna current and increase given will serve as a guide
to other experimenters in checking up the approximate
degree of modulation obtained in their own sets.

Four points were found to be of great importance in
obtaining a proper degree of modulation:

1—Proper value of oscillator grid leak resistance.

2—Proper polarity of battery on the primary of the
modulation transformer must be determined in connec-
tion with the buzzer or telephone transmitter.

milliamperes with 60 milliamperes negative grid current,
when the set was transmitting on 275 meters. Where it
is intended to apply 1,000 volts on tubes of this type, al-
lowance should be made for this additional current in the
capacity of the generator or transformer to avoid over-
loading and to insure a sufficient stability of plate poten-
tial to get the greatest efficiency out of the tubes. High
plate potential and low space current will work a tube
at its greatest efficiency without danger of injuring it, but
low plate potential and high space current will greatly
shorten the life of any tube.

The two 50-watt tubes used at 2ZL have been in ser-
vice since September, 1920, and at this time (February
15, 1921), are still going strong and look good for another
five months. During this time the station has been in
operation practically every night, but no record has
been kept of the actual operating hours.

It was sometimes found difficult to ‘“‘raise” a distant
station when modulating the output by buzzer, because
of sharpness of tuning at the receiving station, local in-
terference, etc. It was therefore decided to utilize the
two tubes of the set as oscillators, and insert a tone wheel
or chopper, in the common grid leak line. A disc of
brass 4 inches diameter, 14 inch thick, was turned off and
20 holes, 14 inch in diameter, were drilled around the
outside edge through the flat surface of the disc and bake-
lite studs inserted. The face was then turned down and
the disc mounted on a 1700 R.P.M. induction motor. Two
brushes were brought to bear on this disc, one on the flat
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surface and one in a position to run over the bakelite
studs as the motor revolved. It is this arrangement
which has given 2ZL the distinctive 400 cycle note that
has been heard from Montreal to Palm Beach and as
far west as Little Rock. (Scotland stations please note).
It is readily seen, of course, that this chopping arrange-
ment is perfect modulation, in that it breaks up the C.W.
output into groups between which no current is flowing
in the antenna, because oscillation of the set stops as the
brush runs over the studs and is renewed as it comes in
contact with the metal of the wheel. With the two tubes
as oscillators and chopped in this way the apparent an-

Antenna and countetgoise ground system at 2ZL. The antenna is 120 ft. long between spreaders. The counterpoise
under the antenna, also on 15 ft. spreaders.

the dry sandy soil. It consists of 7 No. 21 copper wires, directl

MARCH, 1921

v;lays with NSF, the naval experimental statlop jocated
there.

The work done when using straight or unmodulated
C. W,, has undoubtedly established new records and dis-
tances for amateur C.W. transmission, in that daily sched-
ules have been maintained with the following points:—
Savannah, Ga. (4XB); Salem, Ohio (8ZG); Canton,
Ohio (8ZV); Langley Field, Va. (XF-1). Occasional
communication has been established with Madison, Wis.
(9XM) and Minneapolis, Minn. (9XI).

It is quite common these days to hear of a small C.W.
set covering great distances occasionally, in the nature

ound is used because of

Both spreaders and wires are

insulated from ground

tenna current, as shown by the meter, was 3 amperes,
the same as with one oscillator and one modulator. As
a matter of fact, however, the full amplitude of the an-
tenna current was considerably in excess of that figure,
probably double. .

Signals have been reported from stations at the fol-
lowing points and 2ZL. has worked with a number of
them; including 9XM, at Madison, Wisc:

Miles— Miles—
. Air Line Air Line
from 2ZL from 2ZL
Burlington, Iowa ............ 892 Grand Forks, N. Dak. .... 1,300
Madison, Wis. .............. 809 Newport, Ky. ............... 560
Sheboygan, Wis. ............ 750  Oshkosh, Wisc. ............. 800
New Orleans, La.. . 1,079 Minneapolis, Minn. ......... 1,025
St. Paul, Minn........ 1,025 Palm Beach, Fla............. 900
Kansas City, Mo....... 1,080 Stanbridge iias,t, Quebec..... 350
Louisburg, Nova Scotia .. 550 Ann Arbor, Mich............ 520
Montreal, Quebec ....... .. 350 Battle Creek, Mich.

Boston, Mass. ........ 200 Hartford, Conn. ..

Marion, Mass, ........ 220 Little Rock, Ark...

Birmingham, Mich. .......... 580 Chicago, Il ............. 725
Danvilre. Va. cevveinenennn. 390 __Detroxt.jmch. ............... 500
Memphis, Tenn, ............ 925 3t. Louis, Mo................ g50
“olumbus, OQhio ............. 475 Houston, Texas ............ 1,286

ome, Ga. ........oiiuniun.. 725  Port Arthur, Texas.......... 1,265
Washington, D. C..eovvnnnnn. 200  Ellendale, No. Dak......... ] 1,330

It would seem that the signals are heard equally well
in all directions and that there is no noticeable directional
effect in the case of the antenna of 2ZL station.

Using one tube as an oscillator and one as modulator
the voice has been reported from Marion, Mass., Bos-
ton, Mass., Memphis, Tenn., Anderson, Ind., Niles, O.,
Washington, D. C., Rochester, N. Y., Pittsburgh, Pa.,
Cambridge Springs, Pa., and Montreal, Quebec, and
many other points and two-way communication has repeat-
edly been carried through successfully ; 2ZL. by voice and
the other stations replying by spark. In the case of
Washington, communication was carried on by voice both
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of freak work, but maintaining daily schedules with sta-
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