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,rious requirements, each grade possessing special characteristics.
:y 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.

Klectrose 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.

“Klectrose’ 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.

60-82 Washington Street 27-37 York Street
66-76 Front Street 1-23 Flint Street
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The Third Edition of the

Consolidated Radio Call Book

Very Greatly Enlarged—NOW READY

192 pages. (32 pages more than 2nd edition), better paper, stiff coyers, ete.
A T et g i e e

Some of the special information contained in the new book: Radic
rate sheet (charges to and from vessels, etc.) ; Cable rates; Table
for finding cable charges to various points; Weather reports ¢
hydrographic reports of the world; Time signal section of the
world; American radio compass stations; French radio com-
pass stations; British radio compass stations; Canadian radio
compass stations; General information section; International
abbreviations; High power radio stations of the world Press
schedules of spark stations. -

r:—.ﬁmlmnullmmummlmmmummmmlmmmmmmmlmmnnnmmlmnmmnnmnnnnummnnnnnnnnmnnnnnunnmnnmmnmnnmmuummmmumlnmml_umun_muummmuunuumnnmmmmmummmmumnmmmlmnmmnmlumnmmmu

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, ac-
cording 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 {8 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, whicth enable the
amateur to compute instantly the correct time for the zone in which he is located from any time signal station.

hanimg

The second edition of 10,000 coples was exlﬁnated in ten days. Order direct or reserve your order from your favorite dealer.

Price $1.50 Prepaid

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

American Blectro Tech. Appliance Co., " New York Cit Northwelt Rndlo Service Co., Seattle, W

American Hardware St orpp Bridgeport (!om!y N.8. W kstall Co., dney, Amtr:lail;.
tlantic Radio Co oston, Mau. Paramount Radlo Supply Co., an ¢ Ci

Bamberger & Co., L., Newark Pacent Electric_Co., New & Clt

Benwoo ggeculty Co.. St. Lo, i., Mo Parks, Henry Francis Butte. Mon{
Brode El e Co, Los Angeles, Cal. Pearlman’s Book Shop, Washington, D,

. Bunnell & Co., J. %. New York cn Penfleld, Conneautv!ile,
California Electric Co., San Francjgco Cal. Pennsylvanla lharconl erele:s School, Philadel hia. Pa
Catton, Neill & Co., Honolulu, T. H. Penn. Radio A sratus C Reagin
Chsase, Geo. H., . Newport, R. 1. Piedmont Elec c Co., Asheville,
Chicago Radio Apparatus Co. Chicago, Hl. Ploneer Electric Co., . St. Paul, Minn.

Continental Radio & Electric Oonp, New York 01 bitts Co., F. Hoston, Mass.
Continental Electric Sup& Washington Pittsburgh Radio Supply Co, Pittsburgh, Pa.
Cuttl: ng Washington Radio borp. New or& City Post Office News Co. hicatfo m.
Detroit Radio Laboratories, Detroit, Mich. Precision B Squipm ent ‘Co., Cincinnatl, Ohio
Dewer Sporting Goods Co., Milwaukee, Wis. Radio Distributing Co., Newark, N, J
Doubleday-Hill Blectric C., Pittsbur h. Pa Radlo Blectric Co., Pittsburgh Pa.
Electro Importing Co., gk Radio Equipment Co., Boston,
Findley Electric %o " Minnmpous, Minn Radiolectric Shop, Clevel'\né Ohio
Fuller Co., Seth Boston, Mass. Ray-Di-Co. }l.
Gur & o London, Canada Reuter Eleétric Co., Cinclnnath Oh
Holt Blectric Utmtiel Co., Jacksonville, Riverside Laboratory, Milwaukee, Wis.
Hovey, A. Boston, h(agl Rose Radio Su 171 New Orleans, La.
Jenkins, Lester I. . New Bedford, Mnas Saunders Co,, i Boston, Mass.
Karlowa Radio o? Rock Island, Sch midt & Co., R“d° Ph Rochester, N. Y.
Katzenbach & Co. S., Trenton, N. .T Shaffer ’ Norfolk, Va.
Kendell Co., B., Worcester, Masg. Shotton 'Radio Mftg. i Scranton, Pa.
Klaus, Caesar Eureka, IlL Smith Novoto Electrlca Inc., Charlotte, N C
Killoch Co. ﬁavid. New York Cit Southern Elec rlca] Supply Co., oy San Dli-ago Cal.
Kluge, Arno A. Los Angeles usk f{ Hartford, Conn.
Krause & Co., A. F. Detroit, mch Unite Radlo ’I‘elegmphers Assoc., Baltimore, Md.
Liberty Radio Supply Chicago, IiI, Western Radio Electric Co., Los Angeles, Cal.
Manhattan mlectrte Sy ply Co., New York icago g‘g'ﬂﬂ“ mecmc Co., Westerly, R. I.
McCarthy Bros, & 3 Buffalo, N § i.l' Co., Washlnfton. D. C.
Mcc“"if & Co.. A. C Chicago, Til. Wlluamson lectric C Seattle, Wash.
Meter Blectrical Construction Co. . . Oshkosh, Wis. Wilmington EI ectrical ﬁpecialty Co., Wﬂ"‘ﬂﬂ%ton' Del,
Mezbers Co., Leo J. San_Francisco, Cal. Wireless Mfg. Co. _Canton,  Obfo
Mohawk, Electrical Supply Co., l;sdymcuue. N.'Y. g{re ess Press, New York Citr
New Bra Shop, 1lwaukee, Wis. reless Sho gv Los AI:IIBEIGS Ca
Newman-Stern Co., Cleveland, Ohio Young & Mc i Rock Island, 111
Nola Radio Co, New Orleans, La. Younir Men s Chrtlt an Assoc. Los Angeles, Cal.
Noll & Co., E.' P, Philadelphis, Pa. Jos. M., Baltimore, Md.

PUBLISHED BY

Consolidated Radio Call Book Co., Inc.

41 Park Row, Box 14, New York City
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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.

Bdward J. Nally, Pres. J. Andrew White, Vice-Pres. L. MacConna ch, Sec’y. George S. De Sousa, Treas. J. D. Conmee, Business Mgr,

Owing to the fact that certain statements and expressions of opinion from correspondents and others appearing in these columns
from time to time may be found to be the subject of controversy in ecientific circles and in the courts, either now or in the future, and
to sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, the
owners and publishers of this magazine positively and emphatically disclalm any privity or responeibility for any statements of opinion
or partisan expressions if such should at any time appear herein.

-~ 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 Continental 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 vPichardson Ave.,
New York City.
THE OMNIGRAPH MFG. CO. Jan. 21, 1820.
Cortlandt Street, New York,

Gentlemen :—I1 wish briefly to commend your very excellent Automatic Transmitter.
Recently I was successful im 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 proper speed, and the Omnigraph did it.

I was one of two in a claes of eighteen to obtain a_ first-class License. The
stumbling block for the others was CODE . . . . And I know that a short time
»recelv‘lﬂg Omr;lgdr&ph messages dally would have enabled them to pass the examination
as easily as .

I belleve the Omnigraph to be the easlest, quickest and cheapest method to learn
the International Morse Code.

Cordially yours,

(8igned) GEO. E. SELLERS

| The Omnigraph 1s used by several departments of the U.'S. Government and by a large number of the
leading Universities, 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 strongest of guarantees—if not as represented, your money back for the asking.

THE OMNIGRAPH MFG. CO., Dept. C. 26 Cortlandt St., N. Y.
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SUP@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

$45.00 | |

Write for Bulletin 101

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

4 °\I!llllllllﬂ!lllll]lIIIIIIIIIIIIIIIIIIIIIlI|IlI|II|ﬂllll||IIII|IIlllllllllﬂlllllllllﬂIII]IIII!IIIII|IllllIIII||II||IIII|l||IIIII!IIIIIIl|lllllll||||IIIHHIIIl|IIIII!(IllllIII|l||IIIII!IIﬂlﬂllllllllllllllﬂlﬂﬂllﬂlﬂm
The Sound-Method for Memorizing the Code

For success in telegraphing the letters must HTHIS NEW WAY

be learned by their sound.
Each letter has a distinctive cadence or OF LEARNING THE CODE
rhythm which is easily memorized by a few

hours’ practice. . . .
Charts which show the telograph alphabet fa | 15 the easiest, quickest and most thorough ever

dots and dashes greatly handicap the beginner. devised for learning without instruments
A mental picture of the dots and dashes of each

letter forms in the mind, and when a signal is e—
:n:ard, the b:g:lnnler naturally tries t.o1 call up If you want tO learn the COd

e picture of the letter. In practical telegraphy €60 ” *
t}xgegl iis 1not time to do this, and the next If you Wa}'lt tO cu;)ceh thlel 3lgnals
8 8 lost. 3

you can't remember easilly—

The charts attached give the key to the y
rhythm of each letter of the telegraph alphabets. If you want to help some one else -
It forms no picture in the student mind but,
instelad, a sound is memorized, like a bar of learn the code—
music.

The chart is particularly valuable in learning GET ONE OF THESE CARDS.

to receive which is many times more dificult -

than learning to send. An hour a day devoted ’ .
to memorizing the distinctive rhythm of each Don t try tO teach the Ears through the Eyes

lett ill ble the student t d i . .
a message In & fow woeks. This system teaches the signals as they

The beginner is strongly advised not to come through the Head Phones
practice with charts or books which show the

actual dots and dashes. Once a picture of each
letter is formed in memory it will be found Contain both Continental and American Morse—Printed on Celluloid

dificult to send or receive in the telegraph Fit Your Pocket.
alphabet properly—by sound. ; Price 50(:

|
WIRELESS PRESS, INC.
326-28 Broadway, New York inRELESS PRESS, Inc., 326-28 B'dway, N. Y.

Copyright, 1921, Wireless Press, Inc., N. Y.
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PRACTICAL WIRELESS TELEGRAPHY By Elmer E. Bucher
PRACTICAL WIRELESS TELEGRAPHY is the recognized standard
wireless text book. It is the first wireless text book to freat each topic
separately and completely, furnishing a progressive study from first
principles to expert practice. Starting with elementary data, it pro-
gresses, chapter by chapter, over the entire fleld of wireless—funda-
m%létzals, construct (;ill and practical operation. in fall
pages retedt , hand iv h d
cloth, Prieo ........ Cesanens vennnr y bound in fall $2.25
VACUUM TUBES IN WIRELESS COMMUNICATION, By E. E Bucher
The only book published that comprehensively covers the theory and
design of ur wireless transmitters and recelvers. Construction
of transformers, high voltage condensers, spark gaps, aerials, masts
receliving sets for long and short wave length reception are describe
in great detail. Construction and operation of regeneratlve receivers,
cascade amplifiers, preferred circuits for long and short wave receivers,
directioh finders, underground aerials and the use of Weagant’s static
eliminator for amateurs—all these are covered. 2
Cloth bound. 340 pages. Fully ilustrated. Price ....... .
VACUUM TUBES IN WIRELESS COMMUNICATION, By E. E, Bucher
An elementary text book for students, operators, experimenters and
enfineers. Tells in understandable language the fundamental operating
principle of the vacuum tube. Shows over 100 different circuits for the
practical use of the Vacuum Tube as a Detector. Radio or Audio Fre-
auency Amplifier, Regenerative Receiver, Beat Receiver and Generator of

R%dllc;hFrl uency Cu{;;‘e)n‘tl:;. m
oth. pages agrams and illustratlons. Price . ...
RADIO TELEPHONY By Alfred N. Goldsmith, Ph. D.

ltl“a nl;e:th: only book treating the subject of Radlo Telephony in all
This complete text on radlo telephony is intended for radio engineers,
operators and experimenters. also radio electricians in the Navy, men in
the Signal Corps, and especially men in the Aviation Service who handle
radio equipments. Presupposes very little knowledge of radio. Fully
Illustrated with wirlng diagrams and previously unpublished photographs
of ‘‘wireless telephone” r:g aratus. 2 50
pages, 2 illust ons.., Full cloth. Price .......... o
WIRELESS TELBEGRAPHY AND TELEPHONY—Flirst Principles,
Present Practice, and Testing, By H. M. Dowsett, M.LLB.E.
A new book intended to fit in between the elementary text book of
the beginner and the highly specialized treatise of the advanced engineer

and experimenter.
, ¥ Fully fllustrated. Price .............. $3°50

. Ecll‘“h' 323 pages.
TELEPHONY WITHOUT WIRES By Philip R. Cour
lIl‘ollowhut A brief treatment of the early attem{)ts at ptelephony.gg
electro-magnetic waves, the volume takes up the various problems of
speech transmission, describes advanced forms of spark smdp continuous
wave production, arc generators and vacuum tubes as producers of
oscillations, alternators and the various forms of frequency raisers and
ﬁ"“l va’; broad discuesion of the modulation of the transmitted energy.
ecelving apparatus and amplitiers are also discussed, together with des-

criptions of the methods and
signed for interference reve“uggfration of apparatus and circuits de-
Price ................ 5.00

Cloth, 398 pages. Fully illustrated.
A TO INCLUDE A YEAR’S SUBSCRIPTION TO

ND DON'T FORGPET
REGULAR PRICE, $2.50

THE WIRELESS AGE WITH YOUR ORDER
A YEAR. WITH BOOK ORDER, ONLY $2.00. (POSTAGE OUTSIDE

U. 8. 60c EXTRA.)

WIRELESS PRESS, Inc., **Znwioamyar

--the big rewards are yet to be won.

Wake up—Radio is in its infancy. Intensive study — steady e:ffort—absorbing
these will put you high in the ranks. And these books were written by experts to help you.

PRACTICAL AMATEUR WIRELESS STATIONS
An “Experience” Book

ers on Bulil lnf. Installing and Operatin

tions for Rad Communication. Compiled by J. drew
White, Editor, “The Wireless Age.” 75¢
Paper 6x9 in. 136 pages. Profusely illustrated. Price

HOW TO PASS U. S.GOV'T WIRELESS EXABM(NA'I‘ION’S

swers. An ideal review
WISRELESS TELEGRA

HOW TO CONDUCT A RADIO CLUB

ments, 5,000-mile receiving sets. vacuum tube amplifiers and
detectors and many other subjects. 750
Paper Cover. 148 pages. Fully illustrated. Price .....
r----——-——-—-———————-———---— -
| OPPORTUNITY COUPON
I  Wireless Press, Inc. ®
] 326-28 Broadway, Date coveiinnnerennnnnnes
1 New York.
] Please send me at once the books checked below. I en-
] close §..............
[ I Practical Wireless Telegraphy .............. $2.23
| I Wireless Experimenters’ Manual ............ 228
| Vacoum Tubes in Wireless Communication 225
| Radlo Telephony .................ciiiinnnn 2.50
| Wireless Telegraphy and Telephony ........ 3.50
b Telephony Without: Wires ................... 5.00
P Thermionic Valve, J. A. Fleming ............ 5.00
: ...... Osclllation Valve, R. D. Bangay ............ 2.75
1

ApriL, 1921

leader in this
field. Make it
yourlifework

interest —

Containing the best suggestions of thirty-three experiment-

Experimental Sta-

y E. E. Bucher

New edition revised and extended. 142 questions and an-
(i’uiz book when used with PRACTICAL

HY. 750

Fully illustrated. Price .......

By E. E. Bucher
Covers o%aorliamentary procedure. indoor and outdoor experi-

ize 614x93%; inches.

...... Practical Amateur Wireless Stations )
...... How to Pass U. S. Gov’t Wireless Examinations .75
...... How to Conduct a Radio Club

...... *Wireless Age (with book order) ............
...... *Wireless Age (without beok order)

*Outside U. S. 30c Extra.

Street
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www.americanradiohistorv.com——



www.americanradiohistory.com

ApriL, 1921 THE WIRELESS AGE

AVATW AULVAD AV JQUUVILUTAU LRaUVIWUALITE, 14040, Jdaduiavuurivis vl

The A-P Electron Relay

Thermo-Ammeters, Milliammeters, Current-
Squared Meters For Radio Service

For use on Audio and Radio frequencies.

The Current-Squared Meter is ideal for use on wave meters and wherever decrement measurements are to be made.

Write for information., -

WESTON ELECTRICAL INSTRUMENT COMPANY

27 Weston Ave., Newark, N. J.
And in Principal Cities Throughout the World

When writing to advertisers please mention THE WIREILESS AGF
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NEW MHOULDED VARIO-

COU

9= > > Z

THESE DEALERS
THE RADISCO

ALBANY, N. Y. -
Shotton Radio Mfg. Co.
8 Market St.

ASHVILLE, N. C.
Hi-Grade Wireless Instru-
ment Co.

ATLANTIC CITY, N. J.
Paramount Radio Supply
518 N. Connecticut Ave.

BEINVILLE, QUEBEC.
Canadian Radio Mfg. Co.

BOSTON, MASS.
Atlantic Radio Co.
88 Broad St.

BROOKLYN, N. Y.

Kelly & Phillips

312 Flatbush Ave.
CHICAGO, ILL.

Chicago Radio Labs.

1316 Carmen Ave.
EUREKA, ILL.

Klaus Radio Co.

Branch, Peoria, Il
KANSAS CITY, MO.

McCreary Radio Supply

4th and Delaware Sts,
LOS ANGELES. CALIF.

The Wireless Shop

511 W. Washington St.
MONTREAL, QUEBEC.

J. B. Miller

136 Vendome Ave.,

N. D. G

T(’)rIIEOI\‘I,TO, ONTARIO.

e Vimy Supply Co.,
567 College St.

NEW BRUNSWICK, N.]J.
Geo. N. DeLaplaine

306 George St. and S8th
and Magnolia Sts.

ACCURATE—TO A HAIRS BREADTH

HERE'S the new Radisco improved vario-coupler,—standardized,—ma-
h chiln%h n:ade,—accurate——in all essential dimensions—to the .002 part
of an Im .

First, in design and construction, it sets new standards of mechani-
cal and electrical efficiency.

Second, the materials,—special moulded composition, Formica, and
brass,—will dellver years of uninterrupted service.

Third, it's entirely standardized and machine made. If, after long
service, some parts need replacing, you will find that the new }mrts
will vary less than .002 of an inch,—a fraction of a hair’s breadth

Finally, the price, only $7.50! It’s hard to compare prices, because
there never was a coupler so well-made, so accurate, so good thru and
thru! BzueEi at least, you have the satisfaction of knowing that the
standardized,

machine, quantity production, not only insures a vastly
improved instrument, but also gives you unequaled value per dollar.

No printed words can possibly give you the evidence of quality,
equal to an examination of this coupler at your Radisco dealer’s. But
in the meantime, these specifications will indicate the care and value
that is put into every detall of the construction:

The ball and base are special moulded composition, high polished,
which cannot warp. The tube is black Formica that will not shrink or
absorb moisture under any conditions. A treatment of special insulating
tcomh pon;.nd and best grade insulating varnish insures perfect insulation

ruou

The hard brass bearings, with phosphor bronze contact springs, are
supported by moulded “U-Beam” strips of Bakelite. The shaft projects
far enough for panel mounting, and is 3/16” in diameter, to fit the
standard Corwin Dials.

The winding consists of No. 22 single cotton-covered wire. Primary
is tapped in two groups,—six taps six turne apart and six taps single
turns apart. This makes it possible to secure any combination of turns
up to 37. Secondary is wound without taps on the moulded ball.

This improved coupler is lighter in weight, sturdier, and more ef-
ficlent than any of tle more expensive models that have preceded it.
Your Radisco dealer has a supply now, but it would pay you, to see him
soon. .

RADISCO

RADIO DISTRIBUTING COMPANY, NEWARK, NEW JERSEY

—— MW
WOODSTRBUTRGOIANY o

This mark ngAmSCO

¥ APPARATUS -

Ay y VY Y VS d

your guarantee

000~

4750

(v 2}

\LERS CARRY
THE RADISCO LINE

NEW ORLEANS, LA.
Rose Radio Supply
604 Gravier St.

NEWARK, N. J.
A. H. Corwin & Co.
4 West Park St.

OMAHA, NEBRASKA
O. B. Radio Supply Co.
406 Brown Building

PHILADELPHIA, PENN.

Philadelphia School of
Wireless Telegraphy
Broad and Cherry Sts.

WICHITA, KAN.
The Cosradio Co.
1725 Fairmont Ave.

PROVIDENCE, R. L
Rhode Island Elec. Equip.

Co.
45 Washington St.

PITTSBURGH, PENN.
Radio Electric Co.
3807 Fifth Ave.

PORTLAND, ME.
Atlantic Radio Co.
15 Temple St.

SEATTLE, WASH.
Northwest Radio Service
609 Fourth Ave.

SCRANTON, PENN,
Shotton Radio Mfg. Co.
P. O. Box 3
Branch, 8 Kingsbury St.
Jamestown, N. Y.

WASHINGTON, D. C.
Eastern Radio and Elec-

tric Co., 1405 Florida Ave.,
N. W,

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

Direct Radio Service Between Poland and America
DIRECT wireless communication between the
United States and Poland is forecast in the an-
nouncement of the signing of a contract between the
Polish Government and the Radio Corporation of
America- made public by Hipolit Gliwic, commercial
counselor of the Polish Legation in Washington. The
American company will construct at Warsaw one of
the largest radio stations in the world, and as part of
the agreement, will provide equivalent facilities for the
receiving and sending of messages on this ‘side.

The contract ends negotiations which have been
proceeding for more than a year. In discussing the
contract Mr. Gliwic, the Polish commercial counselor,
said:

“At present commercial cable communication, han-
dled by relays through France, England or Germany
have established an arbitrary distance of four or five
days between Poland and the United States, from
which both have suffered. The American radio sta-
tion will remove this distance, providing direct and
instant communication between the two countries.
Commercial relations which depend to a large degree
\gn the case of communication are bound to be bene-

ted. :

The manufacture of the material for the station
has already been started. The first shipmédnts to
Toland are expected to be made within six months.
The Warsaw station will be practically a duplicate
of that now under construction in Long Island. It
will consist of twelve 400-foot steel towers and two
Alexanderson machines, equipping it for high-speed
transmission and reception. The station will be able
to handle a couple of hundred words a mihute.

The Radio Corporation at the reéquest of the Polish
Government will operate the Warsaw station during

A term of years.

Bombardier’s Crew Saved by Radio
THE story of a radio operator’s exploit in rigging
an emergency set and summoning rescue after
the wireless aerials had come tumbling down during
a cyclone that finished the steamer’s career, will go
down as one of the thrilling tales of the sea.

The Bombardier, a former Shipping Board steamer,
with Edward Herno aboard as radio operator, left
New York in February, heavily freighted with grain
and general merchandise. When 400 miles southeast
of Halifax she ran into a hurricane which at times
blew with almost unbelieveable force. Plunging into
the raging seas, her seams opened and water poured
into the engine room. Pumps were started, but be-
came clogged with coal, and the men had to stop to
clear them, losing ground with each halt.

While the gale was at its height the wireless was

/

stripped off the masts and came hurtling to the deck,
twisted and useless, cutting the battling craft from
communication. A lifeboat torn from its davits was
sent crashing into the wireless house, and water
poured through the opening, soaking the delicate
mechanism, and down below the rising waters
stopped the electric generator.

Then it was that Herno, by the use of storage bat-
teries and with a set of spare instruments, managed
after hours of feverish working to send out a despair-
ing call for help. The steamship Mount Clay, bound
from Hamburg to Boston, 50 miles away, picked up
the S O S at 8 o’clock and started quickly for the scene,
and arrived at'midnight. Only two of the Bombar-

Professional operators handling traffic aboard ship

dier’s lifeboats remained intact, and it would have
been impossible for all the crew to have been taken
in case they were driven to abandonment.

At daylight the rescue began. Chief Officer
Soewtway and nine men put off to the relief steamer
and were quickly taken aboard. A big boat from the
Mount Clay, in charge of Junior Second Mate Ralph
Kelty and manned by six volunteers, went to the set-
tling Belgian and picked off 16 men and “Tom,” the
ship’s cat. The other boat remaining on the Bom-
bardier was then launched with two officers and eight
men, Captain Henry Matthus being the last person
to leave. He was preceded by .the dauntless radio
man.

As Herno stepped on the deck of the Mount Clay
he was saluted by her wireless operators and greeted
by the passengers and crew as a hero. He took the
honors lightly, howeéver, inquiring laconically, “When
do we eat?”

Warm food and a chance to sleep after three wake-
ful nights soon restored the little band, and when they
recached Boston they had practically recovered from
the effects of their harrowing experience.

7
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Dr. Goldsmith’s Radio Megaphone

F OURTEEN years of diligent research at the Col-

lege of the City of New York, in the department
of electrical engineering, of which Professor Alfred
N. Goldsmith is director, have been required to in-
cubate a new marvel of science—the radio megaphone.
Professor Goldsmith makes no claim to the invention
of the new apparatus in the radio megaphone. He
has taken material devised by others, developed and
arranged it. But the result has been a “loud talking”
receiver whi¢ch has astonished the scientific world.
The transmission of the human voice over many thou-
sands of miles has been made possible by the develop-
ment of a new type of vacuum tube. According to
the number of vacuum tubes employed depends the
‘multiple of the intensity.

The new aniplifier is distinguished from others by
its extreme -selectiveness, its reliability, the high
‘power of its amplification, the evenness and clearness
of -its tones, and:its ability to receive from long dis-
stances. Using a set which has a relay of ten vacuum
bulbs, Professor Goldsmith tunes up until he has
caught Nauen, the great German station some 20 miles
from Berlin. - The code which the operator at the
New -Brunswick, N. J,, teceiving station is straining
his ear drums to head under a cumbersome head-
-phione is'roaring about you. A deft turn of the dials
and we hear an Aumerican station—that at Marion,
Mass., which jis in communication with the outfit at
Stavanger, R&fway. The change of tone and the in-
crease of ¥olyme are marked. ~ The station.is a mere
300- milgs away instead of the 4,000-mile span to
Nauen,:and the strident, weird intoning is so ’'loud
as toe-unbearable-st close proximity. It is a clear,
pipidg sound, not‘unmelodious. The Marion operator
is fast” and the:message fairly poirrs along.

Af you want you may select .the Tuckerton, N. J.,
station and hear its clarion/ sweep ‘to its ‘receiving
Station at Lyons, France. Or'we 'might pick:up:the
‘New Brunswick stdtion and listen to'what other:busi-
ness it is doing, for it transmits to the powerful
British station at Carnarvon, Wales, as well as ‘to
Nauen. Selection is no.trouble for the radio mega-
phone. Tuning to 600 meters you hear a bit of
tinned music from the messroom of the steamship
Gloucester plying 150 miles off the Atlantic Coast.
One of the “gobs” has hitched it up on the radio
telephone. The men of the Gloucester like to use
the radiophone, for their ship was the first to estab-
lish direct wireless telephone between the Atlantic
and Pacific oceans, with the breadth of North America
between. Using transmitting tube sets and a duplex
radiophone, the Gloucester sent a vocal message
which was received at the Foxhurst, N. J., station,
relayed along on land wires to Los Angeles and then
sent on by radio telephone to Avalon, on Catalina
Island in the Pacific. During the conversation the
operator on the Gloucester and the operator in Cata-
lina Island were in direct vocal touch. A single radio
megaphone would be heard throughout Madison
Square Garden, but to prevent the deafening of those
nearest it a betten way would be to have a string of
supermegaphones of lesser intensity about the hall.

Radio concerts, in fact, are one of the most promis-
ing possibilities for the super-megaphone. A throng
jamming the largest hall could delight itself with the
limpid voice of the world’s most talented diva, al-
though she might be singing 2,000, even 5,000, miles
away.

Another more prosaic use, but one of great com-
mercial benefit, is to relieve the operators at wireless
stations of the cumbersome head phones.

-Radio Marketgram.

AprIL, 1921

To Professor Goldsmith as a scientist the super-
megaphone is particularly of interest in demornstrat-
ing how the vacuum tubes, as developed in the labora-
tories may be used to amplify signals. The new

‘“eavesdropper” is another step in his work to perfect

the wireless telephone.
(ks

Daily Radio Marketgrams

A DAILY market report prepared by the U. S.

Bureau of Markets is now being sent by radio
from Washington at 5 P. M. each day except Sun-
days and holidays. This report is known as the Daily
It is about 500 words long and
gives prices/ and market conditions of fruit and vege-
tables, grain, dairy products; hay, feed, and seeds,
livestock and meats of the principal markets in the
nation. Any radio operator within a 200-mile radius
of Washington can receive the report. It is trans-
mitted on a wave length of 400 meters at a rate of -
15 words per minute. A 2 kw. 500 cycle transmit-
ting set is being used with a non-synchronous rotary
spark gap. The report is opened by the general call
signal to all stations (QST) and the call signal of the
Bureau of Standards (WWYV).

=—%

Fért Stevens Compass Station

THE Navy Department has just completed a radio

compass bearing station at Fort Stevens, Ore-
gon, situated at the mouth of the Columbia River.
With this new station in operation boats several
hundred miles from the mouth of the harbor will
be able to ascertain their exact locations during the

‘worst ‘fogs and gales. The naval tug Mahopae was
‘sent to calibrate the apparatus.

Owing to the presence of a wireless station at
North Head, not far from Fort Stevens, receiving
equipment only has been installed at the new sta-
tion. , The operator upon receiving a call from a
vessel at sea, determines the exact position of the
inquirer, then telephones the‘information to North
Head from which point the boat will receive its in-
farmation.

The Navy Department has in active operation’ a
number of radio compass bearing stations on the dan-
gerous Washington coast as well as several in Oregon.
It is understood that -other plants will be erected
along the Oregon coast in the ‘near future.

U. S. Radio Press to South America
THE Permanent Committee on Communications,
formed on recommendation of the second Pan
American financial conference, has adopted a resolu-
tion providing that Congress be urged to pass the
pending bill authorizing the navy to accept press

.messages, at a fair rate, to and from South America.

The resolution was introduced by Senator Fletcher
of Florida, Chairman of the Sub-Committee on Radio
and Cable Communications.

The committee also adopted a resolution recom-
mending the enactment of legislation which would
enable the erection of a high-powered radio station
on the west coast of Africa. Rear Admiral Bullard,
Director of Naval Communications, urged that the
United States acquire as soon as possible radio sta-
tions, cable service and privately-owned trade papers
in Latin-American countries so that the United States
point of view on general trade questions might better
be presented to those countries.
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Signal Corps Needs Lieutenants
A COMPETITIVE examination will be held be-
ginning April 25, 1921, for the filling of 114 va-
cancies in the grade of Second Lieutenant in the
Signal Corps of the Army.

Candidates must be graduates, or members of the
senior class, of educational institutions maintaining
four-year courses of instruction in electrical engineer-
ing and physics and conferring the degree of bachelor
of science in these two courses. The following will
not be required to take any special examination:

(1) Graduates who have graduated within four
years of the date of examination and who have a
‘bachelor of science degree in electrical engineering.

(2) Graduates who have graduated within four
years of the date of examination, who have a bach-
lor of science degree in. physics and who have ma-
jored in electrical subjects.

(3) Graduates who have graduated more than four
years prior to the date of examination, who have a
bachelor of science degree in electrical engineering
and who have been employed in electrical industries.

(4) Graduates who have graduated more than four
years prior to the date of examination, who have a
bachelor of science degree in physics, who have ma-
jored in electrical subjects, and who have been em-
ployed in electrical industries. \

The following will be required to take a special ex-
amination in one of the following subjects elected by
them—electricity and magnetism; telephone and tele-
graph engineering; radio engineering:

(1) Graduates who have graduated more than four
years prior to the date of the examination and have
received a bachelor of science degree in electrical
-engineering, or in physics, but who have not been em-
ployed in electrical industries.

(2) Members of the senior class in good standing
who will graduate within six months and the qual-
ity of whose work is such as to place them in the
upper fourth of their class of educational institutions
‘maintaining a four year course of instruction in elec-
trical engineering and physics and conferring the de-
gree of bachelor of science in these two courses.

Full particulars relative to the examination may be
vbtained by writing to the Commanding Officer of
the nearest military post, or direct to the Chief Signal
‘Officer of the Army, Washington, D. C.

Successful candidates will be announced or ap-
pointed, or nominated for appointment about two
months after the final examination. Candidates at-
tending school or college will therefore have an op-
portunity to complete the present school year before
being appointed.

The Signal Corps offers an. extremely attractive
career for young men trained along electrical lines,
as it combines the advantages of Army life which are
common to all branches, with the opportunity for
study and achievement along scientific lines. The ad-
vances in electrical communication are proceeding
with an almost unbelieveable rapidity and the Signal
Corps is not only keeping abreast of these advances,
but is making every effort not to follow but to lead.
Well equipped laboratories are maintained and con-
stant work is being done in development, both in the

laboratory and in the field, of better types of sig-

nalling equipment,

The pay of a Second Lieutenant at present is $2,120
z year, and in addition thereto, free quarters, heat
and light, and medical and dental treatment are sup-
plied. These last items raise the actual value of the
salary considerably above that shown by the money
figure alone.

WORLD WIDE WIRELESS 9

Hammond’s Radio Controlled Torpedo Accepted
THE War Department has accepted the Hammond

radio controiled torpedo, which has been under in-
vestigation for many years. It is planned to use the
device of the young inventor for coast defense pur-
poses. ‘

A gas engine of 1,600 h. p., the most powerful of
its kind in the world, will be installed in a fair-sized
boat, to cost three or four hundred thousand dollars,
and to have a speed of some thirty-five knots an hour.
By the use of wireless this boat can be controlled
without anyone on board to operate it. It will carry
in its bow an immense torpedo. Directed -either
from shore or another warship, the boat is de-
signed to be aimed at a hostile battleship, the tor-
pedo being exploded on impact.

The whreless room showing the transmitting set aboard
the Eagle Boat, No. 26

Chicago High Schools Connected by Radio

CHICAGO’S twenty-two high schools are to be

equipped with radio telephone and telegraph in-
struments. Stations already have been established at
the Lane Technical high school and at the Sheldon
High school.

Delivery of apparatus for installation at the Schurz,
Senn and Tuley high schools is expected soon. Bids
on wireless equipment for the remaining schools are
being received. It is estimated the Chicago school
wireless system, the first of the kind, will be installed
at a cost of about $50,000. :

The plan to connect all high schools by wireless
is said to have been fathered by A. G. Bauersfeld,
supervisor of technical work in the high schools.

Mr. Bauersfeld believes the system will make it
possible to transact virtually all inter-high school
business by radio telephone. The board of education
specifications call for the very latest in wireless equip-
ment. The radio telephones being installed have a
day range of about 100 miles for transmission of in-
telligible speech. The telegraph instruments have a
day range of approximately 200 miles.
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THE szz‘ﬁm:: :?:;z Navy - ’ » _ S SRR "1 o] { % Mé
AND' REFER TO No. : o ] . .
Op-20-A NAVY DEPARTMENT .

28761-93:126 WASHINGTON | |

MAR 22 1921

Dear Sir:-

I have received your letter of March 9th with refer-
ence to the attitude of the Navy Department toward amateur
radio operators,and I take great pleasure in outlining for
your information and for the information of all amateurs in
the country the following policy which it is my purpose to
pursue in this connection.

It will be the desire of the Navy Department to
further in every way practicable the interests of the amateur
radio operators throughout the country,and with this principle
esteblished,it is hoped that the oclosest co-operation may be
had between the Navy Department and the amateurs.

‘ My knowledge of the patriotic and valuable services
rendered by the amateurs during the World War is sufficient

to convince me that as a factor in the national defense, the
promotion of the interests of the amateurs is not only desir-
able, but necessary, and I can assure you that this Department
will advocate the freest practicable development of the radio
art by all amateurs.

Very truly yours,

' Mr. J. Andrew White, ’ Acting Secretary of the Navy

Bditor, Wireless Press,
326 Broadway, N.Y.

AMATEUR RADIO A NECESSITY—

| IERE is'a letter that makes amateur radio history. No need for further worry now about the

future, so far as the Navy Department is concerned. In the beginning, amateur radio was

merely tolerated by the Navy. It was looked upon as an unnecessary evil. Then, in emer-
gency, came the big test. The amateurs made good But since the war ended they have never
felt entirely satisfied and secure as to their future. Now, however, they have won for themselves a
national status, a fixed place in the p011c1es of the government. The letter above not only states
oﬁicm]ly that the Navy will “further in every way practicable the interests of the amateur radio oper-
ators” but also that they are “not only desirahle but necessary.”

Amateur radio is now a national institution.
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New Type of Condenser Antenna

By S. R. Winters

THE practical use of a
condenser antenna when
adapted to wave lengths
below 400 meters has been
conclusively demonstrated
by the radio communication
section of the National Bur-
eau of Standards, the ex-
perimental equipment being
built and installed on the
grounds of the government
laboratory. The designing
of a small antenna_in which
the capacity is of large
geometrical dimensions in-
stead of "the usual high
inductance, compared with
the condenser, used in re-
ceiving with the coil anten-
na, has been given tangible
shape by the Bureau. His-
torical significance is at-
tached to the story that Oliver Lodge used an aerial
consisting of a pair of metal plates elevated from the
ground in 1897.

The efficacy of a condenser antenna of small dimen-
sions when adapted to wave lengths below 400 meters
is excellent. With longer wave lengths the newly-
designed condenser antenna suffered by comparison
with the coil ‘antenna when restricted to apparatus of
portable dimensions. In directional operation the out-
fit proved worthless unless used with a coil antenna;
however, this makes it useful where the sharp direc-
tional characteristics of the coil are objectionable. By
careful designing to reduce dielectric losses the effec-
tive resistance is less than either with the coil arrange-
ment or the common elevated antenna. Low resist-
ance and ease of construction makes this form of
antenna serviceable in portable short-wave stations.

In designing a condenser aerial it was recognized
that in reducing the height of an antenna the strength
of the received signal is sacrificed, inasmuch as the
current in the receiving antenna bears a direct relation

Receiving set, the slide wire and galvanometer of the audio frequency set and the audibility meter.

Generating set to measure constants of the condenser antenna

to the elevation of the lat-
ter. A flat-top antenna 30
meters above the ground
operating on a 600-meter
wave is equivalent to a
four-turn coil 24 meters
long by 30 meters high.
Large structures for effect-
ive transmission and recep-
tion of wireless communi-
cation can be avoided by
one of two methods. The
coil aerials can have a lower
resistance than is commonly
employed, and its size re~
duced in proportion to the
lessening of resistance. This
is possible because the con-
denser used in the coil aerial
circuit may be one having
practically no resistance
while the condenser consist-
ing of antenna and ground has a large resistance. The
other alternative for obviating the building of substan-
tial radio structures is to pursue the antenna principle,
erecting a special construction appreciably lower in
height.

The usual antenna-ground structure, where the
antenna is one plate of a condenser and the ground
the other one, was displaced by an aerial much lower
in height, having two horizontal metal condenser
plates. The “condenser aerial” is its adopted name.
Apparently, an inferior antenna is the result, recog-
nizing the claim that effectiveness in wireless struc-
ture is proportional to the height. This failing is
counterbalanced by special construction designed to
reduce the resistance as much as possible. The re-
sistance of an antenna is influenced by imperfect dia-
lectrics, such as vegetation, buildings, and shoddy
insulators, present in the field. This unwholesome
environment is eliminated in a “condenser aerial.”
The latter has lower conductor resistance than the
common antenna, and inasmuch as it has an en-

Comparisons were thus made

between the coil and condenser antenna, employing the telephone shunt or audibility meter method

11
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larged capacity a small inductance is used in series
with it which also has smaller resistance. Thus the
resistance of the circuit is appreciably curtailed. By
way of eliminating dielectric loss, the lower plate was
made appreciably wider and longer than the upper
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Figures 1 and 2—Preferred circuits for the condenser antenna.

THE WIRELESS AGE

ApriL, 1921

a specified coil is to be employed in series, the capac-
ity of the aerial is maintained constant by reducing
the distance between the plates when the area of the
latter is reduced. Experiments with a small “condens-
er aerial” as a receiving device-inside of the radio lab-
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Figure 8—Circuit for measuring antenna resistance by

comparative method

plate. Otherwise, both plates may be stationed a
considerable distance above the ground, keeping the
space between the plates free from poor dielectrics.
The size of the “condenser aerial” is compared with
other aerials in this fashion: An antenna 30 meters
high is equivalent to a four-turn coil 24 meters long
by 30 meters high, both operating on a 600-meter
wave and with circuits of the same resistance. Simi-
‘arly, with an equal wave length and with an induc-
tance of 100 microhenries, in series, the capacity of

Variation of signal intensity with distance between plates
taken with audibility meter

a “condenser aerial” would need to be 0.00102 micro-
farad, afforded by a pair of square plates one meter
apart-and 10.7 meters on a side. Consequently, the
height is chopped off in the ratio of twenty-five to
one, and the horizontal dimensions three to one in
comparison with the coil aerial. The “condenser
aerial” can be constructed as small as desired. If

oratory of the Bureau of Standards with no ground
connection, yielded interesting results. The plates
were of copper netting, the top one being 250 centi-
meters square and the distance between the two 15
centimeters. Signals received, using’either a crystal
detector or vacuum tube were approximately of like
intensity as those recorded with a simple coil aerial
of the design and dimensions commonly employed
as a direction finder. An inductance coil of some-
what large dimensions used in series with the con-
denser served as a receiving aerial. As the coil was
rotated, the signal varied from maximum in one angu-
lar position to zero in a position 180 degrees from the
first, instead of 90 degrees, as is true when a coil
aerial is used independently of any antenna action.
The assumption is that the action of the “condenser
aerial” reinforced that of the coil in one position and
neutralized it in the opposite position. When the
connections to the coil were interchanged, the effect

R IN OHMS

Resistance of condenser antenna. D=80 cm. H=40 cm.
shifted 180 degrees. The customary laboratory type
of condenser used in radio circuits is not suitable as
a “condenser aerial,” because the interleaving of the
plates results in the current in each portion of the
dielectric being balanced by the current in a neigh-
boring portion.

Measurement tests were recently completed in de-
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CONDENSER ANTENNA R i3

The complete audio frequency comparison set for studying the directional properties and effect of
height on signal intensity of coil and condenser antennas

termining the electrical properties, usefulness for re-
ceiving signals, and essential factors entering into the
design of the condenser antenna. The experimental
equipment was made of screen wire, the netting
mounted in a suitable supporting frame. The screens
were of galvanized iron. There were varying sizes
of antennas in the tests, some having two plates of
- equal dimensions while others were included with the
upper plate smaller than the lower one. A small gen-
erating set was designed to determine the constants
of the antenna. The device was capable of being
operated over a range of wave lengths from 50 to 500
meters. Three sets of inductance coils were made
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Directional properties of the condenser antenna in
vertical position

up for the following ranges of wave length: 50-150,
100-250, 200-500 meters. A S-watt transmitting tube
was the source of high frequency current, power be-
ing supplied to plate circuit by a 200-volt storage
battery. The current in the oscillatory circuit was

‘from 100 to 350 milliamperes throughout the range

of wave lengths covered. The fineness of the induc-
tance rendered- it impractical to measure by the ordin-
ary method; that 1s, by adding two known values
and computing the inductance from the wave length
thus obtained. Hqwever, as the inductance increases
its apparent capacity at low wave lengths, it was
possible to determine the inductance and pure capac-
ity from the values of apparent capacity obtained at
two or more wave lengths.

Determinations as to the resistance of the new form
of antenna were made by the resistance-variation
method. First, the resistance of the whole circuit,

zio® * 150° :m‘ 160° i
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Directional properties of the condenser antenna in
horizontal position

including the inductor and thermogalvanometer, was
measured. Forthwith the standard variable condenser
replaced the antenna, the remainder of the circuit be-
ing unchanged. By determining the resistance of
this circuit and comparing it with the resistance of
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the antenna itself, and subtracting the second value
from the first, the resistance of the antenna was made
known, Measurements were made at four or more
varying wave lengths, the value for each wave length
being measured with three different values of ex-
ternal resistance. These results were added and the
average of the three values was the basis for plotting
a curve indicating the variation of resistance with wave
length. Extreme accuracy was difficult, the investi-
gations being conducted in open air when the screens
were subject to the swinging effects of the wind.
The results, however, are accurate enough to indi-
cate what may be expected of an antenna of this
kind. The shape of the resistance curves would seem
to show that the dielectric loss component of effec-
tive resistance is large compared with other com-
ponents. Resistance of the conductors is small and

THE WIRELESS AGE
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the coil and condenser antennas, involving directional
properties, effect of height on signal intensity, etc.,
necessitated a reliable method for comparing signal
intensities. By reason of its simplicity, the telephone
shunt or audibility meter method was adopted. The
method involves shunting the telephone with a vari-
able resistance, sd adjusted as to give “just audible”
signals. By way of keeping tab on the results, an
audio-frequency comparison set was installed, using
an audio-frequency oscillator giving frequencies be-
tween 400 and 1,200 cycles a second.

The transmitting station used in these measure-
ments was located one-eighth of a mile from the re-
ceiving point. The transmitting antenna being of
comparatively large dimensions (25 meters high and
30 meters long), it was essential to use very low power
cn the transmitting set. A circuit was designed for

Frame used in determining the directional characteristics of the new form of antenna, which was rotated at will, in order to measure

the signal intensity when the antenna was set at various angles.

the wave lengths at which measurements were made
were too far above the fundamental wave length of
the antenna for the radiation resistance component
to substantially affect the total value. Measurements
made on iron screens before and after several weeks
exposure to the weather increased the resistance val-
ues, a factor attributed to losses in oxide which had
formed on the zinc coating. The observations em-
phasize the cautions necessary in keeping imperfect
dielectrics from the field of thg antenna. Two copper
screens, with the upper plate half the width of the
lower, showed a resistance lower than any antenna
measured—0.14 ohm at 178 meters and 0.68 ohm at
458 meters. _

A series of practical tests were conducted to de-
termine the value of a condenser antenna in receiving
signals. Varying sizes of plates were used, the coil
antenna forming a basis for comparative studies. Two
coils were thus engaged, one having two turns of No.
14 copper wire, spaced two centimeters apart, and
wound on a rectangular frame 90 by 123 centimeters.
The other coil was 80 centimeters square and con-
sisted of seven turns of No. 14 copper wire spaced
one centimeter apart. Resistances of these coils were
determined and the results plotted in curves. A va-
riety of receiving circuits were hooked-up with the
condenser antenna, the conclusion being that the cir-
cuits commonly used with an ordinary antenna was al-
together satisfactory. Comparative studies between

—WWW.americanradiohistorv.com

The screen is seen in one of two positions used in the tests

the specific undertaking whereby a 5-watt vacuum
tube was operated from the.100-volt D. C. line. A
motor-driven interrupter was connected in the ground
circuit to afford an audible note on the non-oscillating
detector at the receiving station. The transmitting
set supplied a current of 0.1 ampere in the antenna
circuit, the power output being a fraction of a watt.
Thus signal intensities of a magnitude easy to meas-
ure with the comparison measuring set were made
available. The result of these measurements shows
the condenser antenna of small dimensions has supe-
rior advantages over the coil antenna when wave
lengths less than 250 meters are employed; when
these figures are exceeded, however, the coil antenna
is superior. Scattering tests on the condenser antenna
at wave lengths of 1,100 and 2,500 meters yielded
signals quite weak compared to those received with
a one meter coil of eleven turns. This obstacle, how-
ever, can be surmounted by designing a condenser
antenna of increased dimensions for successful adap-
tation to long waves. Such procedure, obviously,
would sacrifice the advantage of portability and ease
of construction—outstanding virtues of the new form
of radio-transmission structure.

Actual tests have not determined the value of the
design as a transmitting antenna, although in the
absence of experimental data, the Bureau of Stan-
dards is willing to risk its judgment in concluding

(Continued on Page 16)
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Gnd Leaks

By Pierre H. Boucheron

THE grid of any vacuum tube, whether employed as

a detector or an amplifier, is the controlling mem-
ber of the tube, that is to say, it controls the current
flowing between the plate and filament. The character
of the control depends directly upon the bias potential
maintained upon the grid. Thus one value of grid
potential will be found most suitable for radio detec-
tion, while still another value must be maintained to
seture maximum amplification. The requisite bias
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grid resistance. With a grid resistance of two meg-
ohms (2,000,000 ohms) and a grid current of one
milcroampere, the bias negative potential will be two
volts. :

Different detection and amplification circuits require
grid leaks of different value and in order that the ex-
perimenter may have access to a complete line of re-
sistance units trom 100,000 ohms to 6,000,000 ohms, a

radio corporation has standardized a number of differ-
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Figure 1—Typical tickler amateur receiving circuit equipped with a standard grid leak and base. Three sug-
gested additional grid leak units of varying resistance are ‘‘standing by’ ready for immediate use

potential for varied conditions of use may be obtained
in several ways, the most common of which are:

(a) To insert in series with the grid circuit a
small battery usually called a “C” battery.

(b) To tap one terminal of the grid circuit from
a fixed resistance in series with the filament
rheostat through which the filament current
flows.

(¢) To employ a grid leak connected across the
grid condenser or between the grid and nega-
tive side of the tube filament.

Experience has demonstrated that the use of the
grid leak is the more practical method of controlling
the grid potential of a vacuum tube. The function of
the grid leak is to present a leakage path across the
grid condenser so that the potential of the- grid mem-
ber in respect to the negative side of the filament may
be maintained at some desired value. The potential
maintained on the grid is computed by Ohm’s law
‘and is therefore equal to the grid current times the

ent values which are certain to meet all possible re-
quirements on radio reception.

The grid leaks developed and manufactused ex-
clusively by this concern have been accepted as stand-
ards of uniformity in the country’s foremost radio
laboratories and are today used extensively throughout
the commercial, experimental, and research fields.
Some exclusive features are:

Uniform and permanent resistance.

Ease of mounting and changing.

Rugged construction.

Contact between “leak” and terminals absolutely
certain and constant. :

Particularly adapted to Radiotrons.

Absolutely moisture-proof.

. Compactness.

These units have recently been placed on the market
and they may be obtained in varying sizes, .15, .125,
2, .25,.3,.35 4,67 8 91,12,16, 15,17, 25, 3,
3.5, 4,5, 6. These figures are in megohms.
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The Second District Amateur Radio Convention and Exhibit‘ibn

will be described fully in the May WIRELESS AGE
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A Presentation to General Ferrie

GENERAL Ferrié of France, after completing his
duties with the International Conference on Elec-
trical Communications held in Washington on his re-
turn trip stopped off in New York City where he was
met by Colonel Edgar Russell, formerly Brigadier
General, Chief Signal Officer, American Expeditionary
Forces, who escorted him to the French Line pier.
Here a group of former students of the Sorbonne Radio
Course, together with former officers of the Signal
Corps who were associated with General Ferrié in
France, greeted him with the presentation of the gold
watch shown in the photographs. Major Edwin H.
Armstrong made the presentation and Captain R. H.
Ranger did the interpreting..

After the presentation General Ferrié bid General
Russell a fond farewell, kissing him upon both cheeks,
before embarking to sail for France. Among those
present were Colonel Edgar Russell, Signal Officer,
Eastern Department, Major Edwin H. Armstrong,
Captain R. H. Ranger, Lieutenant Colonel Shreeve,
Major O. Buckley, Lieutenant Miller and Captain W.
H. Taylor, ]Jr.

Another get-together of the members of the Sor-
bonne Radio Course students was held March 2, 1921,
preceding the regular Radio Institute meeting in New

Gold watch presented to General Ferri2
York City. Further details of gatherings will be sent
-ut by R. H. Ranger, Radio Corporation of America,
233 Broadway, New York City, and all members who
are not in touch with the New York members are
asked to send in their names and addresses so that
they can be advised.

Amateur Achievements in Radio Communication

Transmitting Range Extended by 2ZL Station

NEW distances for amateur C.W. transmission have

been made by the 2ZL amateur radio station
located at Valley Stream, L. I. The equipment of
this station was described in last month’s issue of THE
WIRELESS AGE. Signals from 2ZL have been reported
by Mr. Louis Falconi, operating amateur station 5ZA,
Roswell, New ‘Mex., and by Mr. Norman R. Hood,
station 7KX, at Casper, Wyo. The airline distance
between 2ZL and 5ZA, is 1,625 miles and
between 2ZL and 7KX, 1,700 miles. As stated last
month the total plate and filament input at 2ZL is 350
watts.

Amateur Cross Continent and Return Message in
23 Minutes
AN amateur radio relay message has been flashed from
Hartford, Conn,, to Los Angeles, Cal., and return in
23 minutes, according to John C. Stroeble, Jr., wireless
operator, of Wheeling, W. Va.

The message was started by Hiram Percy Maxim, at
his private station in Hartford, Conn., and sent direct to
Chicago, from where it was relayed to Roswell, New
Mexico. The next station was the Los Angeles Times.

- The message left Hartford at 3.08 a. m. and was de-
livered back in Hartford at 3:31 eastern time.

Lacey, Wash., Amateur Station Receives 7,000
Mile Message

AN unusual distance in amateur radio reception has

been accomplished by St. Martin’s College at Lacey,
Wash., where Father Sebastian “listened in” on a message
sent from Batavia in the Island of Java, approximately
7,000 miles to the southwest of Olympia, Wash. The
message came in very clearly. However, it was sent in
Dutch, Java being a colony of The Netherlands.

A copy of the message was sent to the operator at Ba-
tavia and the authenticity of the message will be estab-
lished, if possible. The message which reached Lacey, in
the morning at 8 o’clock had been sent from Java at 6
o’clock the day before, according to Java time reckoning,
there being eight hours difference in time between Lacey
and the little Dutch island.

The receiving of the message from Java is the more
remarkable because it came in on a single bulb instrument
without the use of any amplifier.

The station can still be heard at the same hour every
morning, Father Sebastain says. The call letters of the
Java station are PMX and the messages, which seem to
be press notices, are directed to PCG a station in the
Netherlands. The sending wave length of PMX is ap-
proximately 6500 meters.

New Type of Condenser Antenna

( Continued from Page 14)

that it should prove very effective when so engaged
by reason of the extremely low resistance. The latter
is less than half an ohm when the antenna is properly
designed, whereas the average 200-meter elevated
antenna may have a resistance of from 5 to 30 ohms,
depending on the character of the ground connection.
So, according to the adherents of the new form of
wireless structure, what is sacrificed in sawing off the
height of the antenna is in a measure counterbalanced
by an increased antenna current admitted by low
resistance. The experimental outfit offers a realm

for speculative interest—moreover, a wide feld for in-
vestigation. Here are examples suggested by the
foster parents of the design: Signal intensity meas-
urements should be made with a calibrated detector
set or with a radio frequency comparison method so
that the actual current or emf. in the antenna is meas-
ured; suitable designs of antennas for a specified
wave length and for a minimum resistance The
subject also invites exploration into the field of the
electromagnetic wave as well as in the checking of
transmission formulas.
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Radio Telephony Systems Employing
Thermionic Vacuum Tubes

By John Scott Taggart

Bditor'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 pub!

Continued from March WIRELESS AGE

W E now come to various methods of modulation which

are particularly applicable to high power work or in
cases where the source of oscillations is not necessarily an
oscillating vacuum tube but possibly an arc of high fre-
quency alternator. The first arrangement is a very old
one—connecting a microphone in the earth lead; this is
not to be generally recommended. An improved form of
the circuit is obtained by shunting the microphone by
several turns of an inductance included in the earth lead.
Still another variation of similar character is to connect
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Figure 18—A practical circuit for low power experimental work

the microphone across several turns of the aerial tuning
inductance. One practical circuit for low power experi-
mental work is shown in figure 18. The ordinary oscil-
latory circuit is employed and the microphone is connected
across a portion of the aerial tuning inductance L,. The
minimum amount of apparatus has been shown in the
diagram. Instead of connecting the microphone where
indicated, it may be connected across an inductance
coupled to L, or L, ; this arrangement becomes more suit-
able, especially in the case of high powers. Where it is

é

Figure 19—Circuit using a vacuum tube as a conductor of high
frequency oscillations supplied by a generator

only desired to use a single vacuum tube the circuit of
figure 18 is to be recommended, although the speech
is not so good as some of the other arrangements.

A method of radiotelephone signaling which is of some
interest is shown in figure 19. The vacuum tube V, is
now used as a conductor of high frequency oscillations
supplied by a generator A. The oscillations in the closed

circuit L, depend for their magnitude on the conductivity
of V,, which, in turn, is proportional to the grid voltage.
This grid voltage is controlled by the microphone M, and
we thus see that a system of modulation is obtained. A
considerable amount of energy, of course, is lost in the
tube V, on account of its resistance. If it is desired to
make the system quiescent when not speaking, a source
of electromotive force B may be connected in the grid

o
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B‘lgilre 20—<Circuit with two tubes arranged in parallel, but connected
in a reverse direction

o

circuit of V, so as to make the grid sufficiently negative to
prevent the tube conducting. Since V, has a certain ca-
pacity between the plate and filament feeble oscillations
are bound to be set up in L, but do not affect the operation
of the circuit. It will be realized that the tube V, will
only conduct in one direction ; this however will not pre-
vent the establishment of continuous oscillations in the
aerial circuit. It is preferable, nevertheless, to employ
two tubes so as to conduct both half cycles of oscillating
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Figure 21—Modulation secured by diverting energy
oscillatory circuit

current. Instead of using a single tube V, another may
be arranged in parallel but connected in a reverse direc-
tion. Such a circuit is shown in figure 20. The top end
of L, is connected to the plate of V, and the filament of
V,; thus when the top end of L, is positive, V, acts as a
conductor, but when the top of L, is negative the lower
tube V,, will be the conductor. Two microphone trans-

from the
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" formers are connected as shown, the primaries being con-
nected in series.

We now come to a form of modulation which depends
for its action on the absorption of energy from the aerial
circuit. Three electrode vacuum tubes are used as the
absorbing conductors and a portion of the aerial current
is diverted and dissipated in these tubes. The simplest
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Figure 22—A practical circuit for the absorption method of

modulation

circuit is shown in figure 21. The tube is connected
across the aerial inductance L in which is flowing the high
frequency oscillatory current produced in some manner
or other such as, for example, by connecting the high
frequency generator A in the position shown. The
amount of energy diverted from the oscillatory circuit will
depend on the conductivity of the tube, in other words,
on the microphone potentials applied to the grid. If de-
sired, the tube may be conducting under normal condi-
tions when not speaking and the amount of current dis-
sipated on the plate of V will be governed by the poten-
tials on the grid. A battery may, if desired, be connected
in the grid circuit of V, so that under normal conditions
no energy is diverted from the aerial, the output being
decreased when speaking. When a single tube is used
energy will only be dissipated when the plate is made
positive; thus those half cycles which make the plate
negative are not modulated. To overcome this, we can
connect two tubes in parallel across the aerial circuit
or across the circuit coupled to the aerial. We then have
an arrangement similar to figure 20 except that the
source of oscillations is included in the aerial circuit. If
we desire to do so, we could connect a resistance, some-
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Figure 23—Circuit having two tubes connected across half the
inductance

times shunted by a condenser, in the plate circuit of the
tube. This usually improves articulation and helps to
dissipate the current passed by the tube. A practical
circuit which has been used up to 15 kilowatts is illus-
trated in figure 22. The fundamental arrangement is
really the same as figure 21 but a steady anode voltage has
been given to the plate of the absorption valve. There is
thus a certain amount of current always being passed by
the tube quite apart from the oscillations. The oscilla-
tions first oppose and then assist the steady voltage ap-
plied to the plate of the absorption valve V, by the source

THE WIRELESS AGE

ApPriL, 1921

H of direct current which may be a dynamo or reservoir
condenser fed by current from a rectifier system usually
employing two electrode valves. The tube V, and its
circuits are of the usual type. It is preferable in the
absorption schemes to couple the valve output circuit
loosely to the aerial circuit. An additional tube V, for
the purpose of amplifying the microphone potentials is
shown. The filaments of the three tubes are heated by
alternating current through the transformer T, T,. In-
stead of using two three electrode tubes across the whole
of an inductance in or coupled to the aerial circuit, we
may employ two tubes each connected across one-half of
the inductance as shown in figure 23. A mid-way tapping
is taken from the inductance L, to the filaments of two
three electrode tubes as shown. The plates of these
tubes become positive in turn and so the two tubes con-
duct alternating half cycles and the extent to which they
conduct these half cycles depends upon the microphonic
potentials on the grid of the operating tube. Instead of
using two tubes a single tube may be used with two
plates and a common grid. As before, resistances may be
connected in the plate circuits. Instead of connecting the
tubes in parallel to enable modulation of higher powers to
be obtained, it has been suggested that tubes might be
arranged to conduct oscillations progressively by arrang-
ing graded negative potentials on the grids. It is claimed
with this arrangement that the power modulated, in-
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Figure 24—Circuit having a source of high frequency current
connected across the grid and fillament of one tube modulated by
the microphone potential of another tube

{2

creases, as the square of the number of tubes used instead
of in direct proportion.
A circuit which does not appear to find place in any
of the classes described is shown in figure 24. Two tubes
"are arranged in series so that the electron current flows
through both tubes. Across the grid and filament of one
tube V; is connected a source A of high frequency cur-
rent. Across the grid and filament of the other tube are
applied the microphone potentials. The current in the
output circuit L, will be those produced by the high
frequency oscillations of A modulated by the microphone.
These may be passed out to the aerial or be amplified
by some amplifying arrangement.

In conclusion, it may be proper to state one or two
general facts in connection with the circuits here de-
scribed. One is that, whenever direct coupling has been
used, it is possible to use indirect coupling. Also that
minor details of arranging the circuit are left to the de-
signer. Actual practical examples have been given as a
guide for those whose experience of this work is limited.
When dealing with high powers it is very frequently nec-
essary to employ high power rectifying tubes instead of
the conventional battery shown. It is not proposed to
give any description of these rectifying units which will
form an independent subject.

The author of this article desires to acknowledge in-
debtedness to the Wireless Press for permission to ex-
tract some of the details which are given in the author’s
book on vacuum tubes which is very shortly to be pub-
lished and which enters into the detailed use of these
tubes in all branches of radio telegraphy and telephony.

»
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Control Means for Vacuum Tube
Generator

IN circuits using vacuum tubes for generating high

frequency oscillations, brought out by bringing the cir-
cuit into the so-called singing condition, it is customary
to have a coupling or feed-back connection from the out-
put to the input circuit of the vacuum tube. The fre-
quency is generally determined by using a resonant or
tuned circuit connected with the vacuum tube.

A method has been described by R. A. Heising, which
under different circumstances, according to the use to
which this system is to be placed, it may be desirable to
change its characteristics by bringing it to the oscillatory,
slightly oscillatory, near oscillatory or non-oscillatory
condition. A ready means for doing this consists in
placing in the tuned circuit an adjustable resistance, so
that the circuit may be readily brought into one or another
of the conditions desired.

speech variations, upon the input circuit of the vacuum
tube. These low frequency oscillations will then bring
about a corresponding modification or modulation of the
power in the output circuit. Inserted in the tuned circuit
1s a non-inductive adjustable resistance. By means of
this variable resistance it is possible to bring the circuit
into an oscillatory, slightly oscillatory, near oscillatory or
non-oscillatory condition. In case of transmission, how-
ever, it is usually desirable to adjust the resistance to
such a point that the system will be in the oscillatory
condition. The oscillations then set up may be radiated
directly into the antenna. In general, the quality of
signals transmitted by the modulated waves will be better
when the system is slightly oscillatory than when the sys-
tem is highly oscillatory.

In view of the small amount of power in the output cir-
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Various circuits of the vacuum tube generator control

This will be better understood by reference to the ac-
companying drawings, in which figure 1 shows a system
adapted for radiating high frequency oscillations, figures
2 to 5 show various modifications, and figure 6 shows the
application of the system to a receiving station.

n figure 1 the aerial is connected to earth through the
inductance 12. A tuned circuit comprising the inductance
13 and the condenser 14 may be connected to the induc-
tance 12 through amplifier 22. Conductors leading from
one side of the condenser and from an intermediate point
in the inductance 13, lead to the input of a vacuum tube
amplifier, the input electrodes comprising the usual heated
element and grid. The output electrodes, 16 and 18, of
the amplifier are connected to the middle of the inductance
and the other side of the condenser 14. The usual battery
is placed in the output circuit.

The frequency of the oscillations in the output circuit
is determined primarily by the period of the tuned circuit
13, 14 and the connection: from this tuned circuit to the
input circuit of the vacuum tube causes the oscillations
to be maintained. Modifying the amplitude of the oscil-
lations is accomplished by means of a resistance and bat-
tery connected in series with the element 16. In parallel
to the resistance and battery is connected the microphone
transmitter. Signals may then be transmitted by speak-
ing against the microphone, thereby causing the impres-
sion of low frequency oscillations, in accordance with
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cuit of the amplifier, it is generally desirable and neces-
sary to have the inductance 13 connected to an amplifying
circuit which may then be connected to the radiating an-
tenna.

Such an arrangement is shown in figure 1 in which 22
is the amplifying circuit inserted between 12 and 13.
This amplifying circuit comprises the inductance con-
nected inductively to 13. The inductance is connected
to the input terminals and of the vacuum tube amplifier
26. The output electrodes feed into the circuit consisting
of the condenser 28 and inductance 29, tuned to signaling
frequency. This circuit is inductively connected to the
antenna as shown. :

In figure 2 a modified method for impressing the low
frequency signaling oscillations upon the input circuit is
shown. In this case the resistance and battery are re-
placed by the secondary of a transformer 40, the primary
of which is included in a circuit containing battery 41
and the microphone. In this circuit also the high fre-
quency oscillations, fed back from the tuned circuit 13, 14
are impressed upon the input circuit of the amplifier. It
is then amplified and sent into the plate circuit, resulting
in a continuous oscillation of power at a frequency deter-
mined by the network. The amplitude of these oscilla-
tions is altered, however, by the low frequency oscillations
ilgpressed upon the circuit by means of the transformer
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In beth of the circuits described, the voltage impressed
upon the circuit by the telephone circuit changes the po-
tential of the plate as well as the grid with respect to the
filament. The effect upon the grid and plate will be
additive, but the same amount of energy when applied to
the plate circuit will cause less effect than when applied
to the grid circuit. Since the amount of low frequency
energy supplied by the microphone circuit is limited, it
may be desirable in some cases to operatively associate
the microphone circuit with the grid circuit only so that
the total modulating effect may occur through action upon
the grid and plate. The desirability of so doing will de-
pend upon a number of factors such as the amplifying
power of the tube and the constants of the tube, associ-
ated circuits and microphone or variable impedance de-
vice. An arrangement for doing this is shown in figure
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Figure 6—Circuit for the recelving system
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. 3. In this case the inductance is split in the middle and a

‘Jarge condenser which has practically zero impedance for
the high frequency currents, is in circuit. Since such a
condenser will not be of zero impedance for voice fre-
quency currents, the transmitter with its associated bat-
tery and transformer may be connected in parallel to the
condenser as shown in the figure. The telephonic fre-
quencies are thus impressed across the condenser by the
transformer, and the potential variations are introduced
on the grid circuit without being introduced also on the
plate circuit.

In figure 4 the telephonic potential variations are im-
pressed on the grid by a transformer between the con-
denser 14 and the grid. In the modification shown in
figure 5 the variation of the oscillations is caused by vary-
ing the effective resistance in the oscillator circuit. In
this case the resistance of the transmitter is introduced
into the oscillator circuit by a tuned circuit coupled there-
to. The circuit includes the condenser 71, microphone
72 and the inductance 73. The whole circuit may be
tuned to the signaling frequency, and is coupled to the
inductance 13. Changes in the resistance of the circuit
containing the microphone transmitter will produce cor-

Recetving Circuit for

A RECEIVING circuit tuned to receive one or more

predetermined tone frequencies to the exclusion
of all other frequencies and thus cut down interference
has been developed by F. E. Pernot.

The receiving circuit has certain portions which
are in ordinary use and these portions will be described
so that the combination of the old and new elements
will be readily understood. Figures 1 and 2 show an
aerial which i1s connected with one of the windings of
an air core transformer, the opposite end being ground-
ed. The secondary winding of the transformer is con-
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responding changes in the amplitude of the oscillations
taking place in this system as a whole.

In all of the modifications described, the frequency of
the system is adjusted by means of the condenser 14 and
a.tsnphtude of oscillation can be adjusted by the resistance
35. .

Figure 6 shows the application of this system to a re-
ceiving system. In this figure, 80 shows an elevated con-
ductor connected to earth through an inductance. Coup- -
led to this inductance is a resonant circuit including the
inductance 83, condenser 84 and adjustable resistance 85.
Conductors lead from the one side of the condenser and
from a point in the inductance to the input terminals and
of the amplifier. The output circuit of the amplifier has
the plate electrode connected through the battery to the
other side of the condenser 84 and the filament to a point
in inductance 83. A telephone receiver is placed in series
with the filament. This receiver may, however, be placed
as shown at 96, the switch serving to short-circuit this
receiver when receiver 95 is being used. However, two
receivers may be employed, one in the position 95 and the
other in the position 96),' in which case either one may be
employed for the reception of signals, or both may be used
simultaneously. This circuit arrangement provides a
means for heterodyne or beat receiving without the use of
an additional generator to furnish the superposed, beat
producing oscillations. It also provides means for am-
plifying and sustaining the signals, and is so arranged
that these two methods of operation may be obtained
in the same circuit. The action for heterodyne receiving
is as follows: The resistance 85 is adjusted so that the
circuit containing it and the variable capacity is oscillatory
at a frequency near that of the signals to be received.
Then, when the received signals at high frequency com-
bine with the oscillations of the frequency set up in the
local oscillatory circuit, the interference of these two
inaudible oscillations produces beats which are audible in
the telephone exactly as in the usual heterodyne receiving
system, using a separate source for the local frequency.

In the heterodyne method it has been found preferable
to have the circuit adjusted to the slightly oscillatory
condition so that the received signals may be amplified
to a great extent. In case the system is to be used as a
self-amplifying one, it is desirable that the system be so
adjusted that the circuit of the condenser is near oscilla-
tory. As pointed out, this is accomplished by varying the
resistance 85 until the circuit is nearly in the singing
condition, in which condition a disturbance entering the
system starts oscillations which are nearly undamped and
die out more slowly, resulting in an amplified signal which
is more easily received. In either method of operation,
the tuning can be done entirely with the variable con-
denser, and the adjustment to bring this system into the
required state may be made with the resistance alone. In
this latter case the state of the system is indicated by the
reading of an ammeter placed to record the space current.
The condition of free oscillation or singing is shown by a
sudden increase in the magnitude of the space current.

Frequency Selection

nected with one terminal of a vacuum tube, the
opposite terminal of the coil being connected to the
filament which is heated by a battery in a local circuit.
A condenser is bridged across the terminals of the
winding L, and a B battery is connected in the plate
circuit as shown. The receiving circuit thus described
is ordinary and has been used as a type of circuit which
may be employed in connection with this improved
receiving system.

The vacuum tube instead of being connected .di-
rectly to the telephone receiver is connected to an
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auxiliary circuit, which serves to separate the different
group frequencies delivered to it by the tube. Each
auxiliary circuit as shown in figure 1, includes an in-
ductance coil L which is connected at one end to the
B battery, the other end of the coil being connected
to the plate with the wire V by means of a movable
contact B. A variable condenser C is bridge across the
terminals of the coil L to one end of which a telephone
receiver has one terminal connected, the other terminal
being connected to an adjustable contact r.

In the operation of the circuit the impulses are re-
ceived by the aerial in the usual manner and trans-
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shown at L,, C, and L,, C,, the former having the re-
ceiver R; and the latter having the receiver R,. Each
auxiliary receiver circuit is sensitive to one group
irequency only, so that a single station may receive
simultaneously a plurality of group frequencies.

A succession of electrical impulses emanating from
one station may be at a certain radio frequency such
as one million cycles per second, and at a certain group
frequency such as five hundred cycles per second.
Another station may send out impulses at the same
radio frequency but at a group freqeuncy of eight hun-
dred cycles per second. When these impulses reach
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Figures 1 and 2—Receiving circuits for frequency selection -

mitted to the vacuum tube. The current from the tube
pulsates at the tone frequency of the sending set and
serves to excite the circuit L, C, at this frequency.
The circuit L, C, may be adjusted either by varying
the capacity of the condenser C or by shifting the
contacts B or r.

Figure 2 shows an arrangement by which more than
one operator may receive at the same time. This is ac-
complished by providing a plurality of circuits similar
to the circuit L, C, of figure 1, these circuits being

the antenna of the set in figure 2, they will of course
be unintelligible until they pass the vacuum tube de-
tector. It is now that the auxiliary circuits L, and L,
perform their separating actions. Each circuit being
tuned to the group frequencies of five hundred and
eight hundred cycles per second respectively, make
only those impulses of these- particular group fre-
quencies audible in the respective telephones R,
and R,. :

Radio Controlled Recorder

AN interesting radio circuit employing a mechanical
vibrator as a recorder has been devised by H. Pratt.

The currents induced in radio receiving systems are
ordinarily of too high a frequency to enable them to
produce direct mechanical movements; but the tendency
of radio during recent years has been toward lower fre-
quencies, so that at the present time, frequencies are be-
ing employed for long distance communication which
are sufficiently low to enable them to produce mechanical
motions directly. Radiotelegraphic stations have been in
continuous operation for trans-Atlantic communication
for over ten months past, which have been regularly
employing radio frequency currents between 17,000 and
20,000 cycles per second. This recorder is worked from
currents of such frequencies.

Figure 1 shows a receiving circuit. The aerial tuning
inductance has its terminals connected to the input of a
radio frequency amplifier and transferred through trans-
former 1, to an electrically tuned circuit containing a
condenser and an electromagnet 2. Associated with this
electromagnet is a mechanically tuned armature, 3, of
steel permanently magnetized, and placed so that one
of its magnetic poles may be acted upon by the electro-
magnet. An alternating radio frequency current flowing
in the electromagnet produces a magnetic field at the
end of its core which is also alternating, thereby causing
vibrations of the magnetically polarized, mechanically
tuned armature. These vibrations are made possible
through the spring action of the armature as the latter
is fastened rigidly to a fixed base with its upper end

free to vibrate. The mechanical tune of the armature
must be such that its vibrations will be in synchronism
with the radio frequency current used. This mechanical
vibration may be dampened by immersing the armature
in a fluid, so that such vibration will not continue after
the flow of radio frequency current in the electromagnet
has ceased. If this armature is arranged for tracing an
inked record upon a moving cylinder 4 advanced by

—h

Figure 1—Circuit employing a mechanical vibrator as a recorder
screw 5, the radio telegraphic signals may be recorded in
a legible manner by means of a pen 6 from the groups
of radio frequency currents generated in the system.

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

Construction of a Synchronous Rectifier

EVERY experimenter at one time

or another has faced the prob-
lem of constructing a rectifier for
storage battery charging or other
purposes where direct current is a
necessity. The electrolytic rectifier
is possibly the simplest to construct

By Thomas W. Benson

lighting current. Hence the arma-
ture simply sticks and buzzes in-
stead of oscillating. However,
should one be able to obtain a
ringer tuned for a 60-cycle current
a rectifier can be built without
much trouble.

weight the factor of inertia in-
creases rapidly with the speed of
the armature. Considering that the
armature of a vibrating rectifier on
60-cycle current has to make one
complete cycle in 1-60th of a second
or change its direction of movement

bxs

Constructional details and circuit diagram of the synchronous rectifier

though it rarely gives satisfaction
except in the hands of an expert.
The vibrating type of rectifier re-
quires not a little experimental work
to be performed before a satisfactory
instrument can be built. Building
a rectifier from a polarized ringer
has been described from time to
time, but it is rarely successful. The
theory of how they operate looks
well on paper but does not work out
in practice because the armature of
a polarized ringer is designed to
operate or vibrate at a much lower
frequency than the usual house

The rectifier to be described in
this article is nothing more nor less
than a synchronous motor fitted
with a commutator to give direct
currents. This type of rectifier is
something new but presents no real
constructional problems.

By utilizing a continuous rotary
motion we overcome the greatest
trouble in building mechanical recti-
fiers. Any rectifier using a vibra-
tory motion, such as an armature
oscillating in step with a 60-cycle
current, is mechanically wrong.
Since the moving part possesses
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7,200 times per minute, the difficulty
of building a vibrating rectifier will
be realized. However, by using a
rotary motion we are able to take
advantage of any inertia present to
give a steadier action of the device,
and by arranging a simple commuta-
tor to make properly timed connec-
tions to the A. C. source, we are
able to draw a unidirectional cur-
rent.

The dimensions as well as con-
structional details are given in the
illustrations. The only part that
offers any difficulty to the construc-
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tor is the rotor. This is preferably
turned from some close grained
wood to the dimensions shown, but
it can be cut with & coping saw
and built up to the proper thickness.
The width of the rotor will be de-
termined by the length of the field
magnets. To reduce the work a
pair of 1,000-ohm ringer magnets
can be used and after obtaining them
the rotor can be made up.

The face of the rotor is laid off

into eight equal parts and slots cut

to take the steel bars forming the
poles of the rotor. Before inserting
in the slots the bars are strongly
magnetized. After coating with a
good grade of glue the bars can be
slipped into place and firmly held
there by a few turns of copper wire
wound in slots filed in the face of
the rotor as shown. The ends of
the bars should come flush with the
ends of the rotor.

A three-eighth inch hole is drilled
in the exact center of the rotor to
take a brass tube. This tube should
be a snug fit and held in place with
glue. The tube extends a half-inch
at one end of the rotor to form a
contact ring,'as will be understood
later.

The commautator is made by tak-
ing a disc of copper and laying off
the holes for fastening to the rotor.
After drilling and countersinking
the holes, the copper dis¢ is at-
tached to the rotor, in the position
it is to occupy, with a small flat
head brass screw. Now with a
scriber and straight edge mark off
where the segments are to be cut,
allowing one-quarter inch between
each segment. Mark each segment
and the corresponding part of the
rotor, remove the disc and cut the
segments apart. This method se-
cures proper alignment of the seg-
ments when replaced, in spite of
any slight inaccuracies in the loca-
tion of the screw holes.

The other end of the rotor is fit-
ted with a slip ring cut from copper
sheeting and attached with four
screws as shown. Alternate bars of
the commutator are banded togeth-
er with copper wire securely sol-
dered to each segment. One band
is connected to the tube through the
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rotor, the other to the slip ring on
the opposite end. :

A steel shaft should be obtained
to support the rotor. It should fit
snugly into the tube and still permit
the rotor to turn easily. Grinding
in with a little fine emery and care-
fully removing all traces of the em-
ery afterwards will assure a good
fit. A little vaseline on the shaft
will serve as a lubricant. The rotor
should then be balanced by support-
ing it by the shaft on two parallel
straight edges and turning it to va-
rious positions. Should one side
turn to the bottom, add solder to
one of the top band connections or
remove a small amount of wood on
the heavy side. This operation
should be repeated until the rotor
will remain in any position. The
rotor can then be mounted on the
b?se by means of brass uprights.

The brush holders permit of va-
ried treatment, possibly the sim-
plest form being shown. A strip
of fibre, drilled to pass the shaft,
supports the brushes cut from
spring brass, the tension on the
brushes being varied by means of
a small machine screw. Flexible
leads are. soldered to the brushes
and connected to terminals on the
base. The brush holder is clamped
in any desired position by means of
a screw tapped into the upright. At
the opposite end of the rotor are
provided two brushes, one pressing
against the slip ring, the other bear-
ing on the brass tube.

It remains now to mount the field
magnets. As previously mentioned,
two ringer magnets are used, fitting
them with pole pieces that extend
one-half inch over the edge of the
rotor. The magnets are clamped to
the base by two brass strips, con-
nections from the magnets being
made to two terminals on the base.
It is important that the poles on
the same side of the rotor are of
the same polarity at any instant.

The diagram of connections is
shown in figure 5. Although a lamp
bank is used to control the current
it is advisable to use a step-down
transformer having a secondary
voltage of 12 or 18 volts. With the
lower voltage it is best to connect
the field magnets in parallel.
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The device is now ready for use.
Adjust the brushes by first turning
the rotor till a rotor magnet lies
directly between the poles of the
field magnets, then swing the
brusheg till they lie between seg-
ments. Clamp the brushes in this
position by means of the clamping
screw. Connect the device to the

-A. C. supply by closing the switch

and spinning the rotor by hand in
the direction of the arrow or away
from the brushes. If properly wired
the rotor will rapidly pick up and
fall in step with the A. C. pulsa-
tions and run synchronously at a
speed of 900 R.P.M. on 60-cycle cur-
rent. Now test the D.C. terminals
for polarity and mark them. Then
give the device a light load by
means of a resistance or lamp bank, -
gradually increasing the load and
watching the brushes for sparking.
Any sparking can be remedied by
shifting the brushes slightly so the
make and break will occur at the
zero point in the cycle.

The instrument as shown will op-
erate nicely up to ten amperes,
where sparking and heating will be-
come troublesome. By carefully ad-

-justing the brushes and making sure

that they contact properly on the
commutator, the device will work
very efficiently. The rotor is not self
starting and must be mechanically
started into motion. A slight spin
with the finger is sufficient for it to
“pick up the cycle,” and it will then
continue to operate until switched off.

Always be sure to get the rotor
up to speed before closing the
switch to the D.C. apparatus. This
usually takes but a few seconds with
a free running rotor, the tone given
by the rotor being an easy method
of judging the speed after a little
practice.

This rectifier will operate in any
position and requires but an occa-
sional cleaning and oiling. If
mounted on felt pads or blocks of
art gum it will operate silently.
The simplicity and high efficiency
of this device ought to recommend
1t to every experimenter as the true
solution of the problem of obtain-
ing direct current for experimental
purposes.

An Intermediate Wave Receiver

THE design of a receiver which
will be efficient on amateur
wave lengths and yet include in its
range the longer wave-lengths (up
to and including “time”) is an old
problem. Some experimenters, in
an attempt to adapt their instru-

By William E. Diehl

ments for the reception of longer
waves, load up the primary and sec-
ondary circuits. Such a scheme en-
tails considerable loss of efficiency
through the addition: of switching
imechanisms, and the results ob-
tained are generally disappointing.
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In the type CR-5, by the use of
bank-wound inductance, a high ratio
of inductance to capacity is main-
tained throughout the entire range,
and the distribution of the units is
such that the tube coupling in-
creases automatically with the
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wavelength—thus making the re-
generative action smooth and even-
ly distributed on all wavelengths.

Figure 1 shows a front view of
the receiver. It will be noted that
considerable thought has been given
to balance, and general appearance,
yet each unit is placed in the best
position for efficient operation. Al-
though a comparatively small out-
fit, the CR-5 is a complete receiver.
To put it into operation all that is
necessary is an antenna ground sys-
tem, a vacuum tube, phones, and
the usual “A” and “B” batteries.
In operation, it is the last word in
simplicity. There are but two con-
trols to adjust, namely wavelength
and amplification. The switch in
the centre of the panel, used in con-
junction with the condenser dial to
the left controls the wavelength.
The dial to the right is for the con-
trol of regeneration or amplification
of signals. All knobs, binding
posts, and- dials are of the recent
Grebe design, calculated to insure
positive and easy adjustments. The
switch in the centre has two contact
arms, the purpose of which is the
elimination of dead-end losses. In
the upper right hand corner of the
bakelite-dilecto panel is located the
vacuum tube socket, and directly
beneath it the rheostat for controlling
the filament current.

Figure 2 shows the interior of
the receiver. The elements are all
carefully and rigidly secured to the
main panel. To the left will be noted
the tube socket base, on which
is also mounted the grid and by-
pass condensers. To the right is
mounted the tuning variable con-
denser. The inductance unit,
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as a tickler coil and on account of
its position with relation to the sta-
tor, allows an even feed-back
throughout the entire range of wave-
lengths. On the lower or amateur
wavelengths the rotor is so de-
signed that it serves as pure plate
inductance, and by reason of the
adjacent windings its action is simi-
lar to that of a plate variometer.
The point of maximum regenera-
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and 40 feet long, and the receiver
also was efficient when used with a
single wire antenna, 30 feet high
and 100 feet long. The CR-5 is ad-
mirably adapted to loop reception—
the loop being connected to the ter-
minals marked “Ant.” and “Gnd.”
With the addition of a loading coil
in the antenna circuit, this receiver
may be made to respond to wave-
lengths well beyond its rated range.
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Figure 83—Wiring diagram of the receiver

tion on the lower range takes place
when the rotor is at right angles to
the stator winding, thereby eliminat-
ing wave-length changes when re-
generation is obtained. As the
wave-length is increased, the mu-
tual inductance between the fixed
and movable coil is automatically
increased, thereby permitting high
amplification over the entire range.
The elements are all connected with
heavy bus wire and flexible stranded
pig tails eliminate all bearing con-
tacts.

Figure 3 shows the wiring dia-
gram. C represents the tubing con-
denser, L the variometer section of
the inductance, L, the bank wound
section, L, the tickler coil. C, is a

The operation of tuning with this °
receiver is extremely simple. The
switch marked inductance is set on
one of the contacts—assume contact
No. 1, the condenser dial is then ro-
tated until the signal is heard, and
when the correct setting for maxi-
mum strength is found, the dial
marked “tickler” is rotated to a
point where maximum amplification
is secured.! In tuning for C. W.
stations it is better to reverse this
order, i.e. rotate the “tickler” to
about 80 and starting at a setting
of about 80 on the condenser rotate
the dial until the CW note is heard,
and then decrease the “tickler” until
maximum signal strength is ob-
tained. It is to be noted that dis-

Figures 1 and 2—Front and interior views of the receiver

mounted in the centre, is quite
novel, consisting as it does of a
standard rectangular variometer and
bank wound inductance. This in-
ductance is a three-bank winding of
20/38 litz. It is securely fastened
to the stator block and is a con-
tinuation of the stator winding.
The rotor of the variometer serves

grid condenser and C; the by-pass
condenser. The normal wave-
length range of this receiver is ob-
tained with an antefna of .0004 mfd.,
but it will function satisfactorily
with antennae of larger or smaller
capacity. Very excellent results
were obtained with an antenna con-
sisting ot two wires 25 feet high
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tant stations will often be inaudible
until amplified, so a better method
of tuning in spark stations is to ro-
tate both dials simultaneously, keep-
ing the “tickler” well in advance of
the “condenser.” Using this meth-
od, signals will be picked up but
with the tone distorted, which is over-
come by adjusting the tickler dial.
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Delegates and visitors attending the second annual convention and banquet of the Third Amateur Radio District at Turngemeinde

Hall, Phlladelphla

Contmuous Wave Transmitter

N building a continuous wave trans-

mitter one must consider carefully
the various types of generators pos-
sible for his set and choose the one
which will give satisfactory results.
The matter is quite an expensive one
at best. The consideration of ex-
pense and results desired led to the
choice of a vaccum tube generator.

o /ol /"obe- 2'-;. /o /:o

Laminations-
Stacked 1’ thick

“gure 2

There were three possible means of
radio frequency generation which I
had to consider, arc, radio frequency
sparks, and vacuum tubes. The arc
was ruled out on account of difficulty
and instability of operation on the low
wave lengths. The radio-frequency
spark, either timed or multi-spark, is
not very much in use by amateurs, be-
cause to secure really good results re-
quires very high grade mechanical
construction of the spark generator.
This left the vacuum tube system,
which was satisfactory.

Intending to use the set ultimately
for telephone, and having No. D. C.
generator, I had to use rectified A.C.
on the plate. I had 5 Moorehead
tubes in all and decided to use 2 as

By A. Machson
First Prize $10.00

rectifiers, 3 in parallel for telegraphic
transmission, and these 3 arranged 2

in parallel and one as modulator for.

telephony. I had used three element
valves as rectifiers before by connect-
ing the grid to one end of the filament,
and the operation as rectifier was very
satisfactory.

The rectifying circuit which I used
is shown in the first figure. The trans-

9’

9'

sCopper strip §'wide, #;
“ O Pitch = =4z 4"

The transformer de51gn was chosen
essentially to economize in space, ma-
terial and labor. Therefore instead of
making two transformers having two
cores, as is usually done to supply
plate voltage, rectifier and oscillator
filament voltages, one transformer
with all the windings was made. This
saved considerable iron and also saved

o Thick

.

ini

4" Dilecto

Figure 4

Constructional details of the transformer

former design will be explained later
in detail. As seen from the diagram,
the low-tension secondary S, lights
the rectifier bulb filaments. S, lights
the oscillator and modulator bulb fila-
ments, and high tension secondary
supplies 'the plate voltage.  The
smoothing out circuit is a standard
one originally described by Hull in
which C, and C, were condensers of
14 microfarad each. These condensers
easily stood a voltage of 750 volts.
For the inductance L, which should
be very high, I revived an old Mesco
V4s-inch spark coil and used the
secondary for the inductance with the
primary open. This circuit gave very
satisfactory results, the hum of the
60 cycles being practically negligible.
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Frgure 6

copper since only one primary had to
be wound. A combination shell and
core transformer was designed, hav-
ing one primary, two low tension
secondaries for the filaments and one
high tension secondary for the plate
voltage. It is absolutely necessary to
have two separate lighting sources
well insulated from each other, *for
the filaments, for if the same source
is used the oscillator plate potential
will be shortened to ground.

The details of the transformer are
as follows: Silicon steel, number 29
gauge was used for the core. Double
cotton covered wire was used on all
the coils. The three legs were wound
first with the three low tension wind-
ings, the primary on the center leg,
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the two low tension secondaries on the
outside legs. Between the core and
each winding there was one layer of
linen tape binding the steel sheets to-
gether and one layer of oak tag paper
for insulation. The high tension sec-
ondary was wound over the primary,
there being two layers of oak tag
paper between primary and secondary.
The dimensions of the transformer are
shown in figure 2, the sheets being
stacked up one inch high. The
primary consisted of 110 turns of No.
18 D.C.C. wire the high tension sec-

THE WIRELESS AGE

1 ampere in the antenna. The circuit
is the regular feed-back type, induc-
tively coupled to the antenna. For
coils I used two flat copper strip
spirals which I had, mounted so that
the angular separation between the
coils could be varied, in this way con-
trolling the coupling between antenna
and plate. One coil had 16 turns, the
other had 28 turns. The coils were
made of lg-inch copper strip, about
1/32-inch thick. The pitch of the
smaller coil was ¥;-inch, that of the
larger about §-inch. Figure 4 shows
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visable to keep it fixed. As seen in
figure 4 the telegraph key is in series
with the grid leak. When the key is
pressed the' leak circuit is closed,
which allows the negative charge of
leak off the grid, and the circuit oscil-
lates. When the key is not pressed
the grid leak circuit is open, the high
negative charge on the grid is unable
to leak off, resulting in very small
plate current, and the circuit does not
oscillate. Thus when the key is not
pressed very little energy is consumed
by the tube. ‘At first I wanted to
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Wiring diagrams of various hookups for C. W. transmission

ondary having 880 turns of No. 26
D.C.C. wire. Making a transforma-
tion ratio of 8.0, giving a voltage of
about 880 volts for the secondary, or
since one-half this is used for the
plate, a voltage of 440 volts for
the oscillator. Allowing for voltage
fluctuations and voltage drops the
voltage across the oscillator bulbs was
about 400. The primary was wound
_in two layers, 55 turns each, and the
secondary was wound in 6 layers.
The low tension secondaries were both
wound with 12 turns of No. 12
D.C.C. This gave a low tension volt-
age of 12 volts for the filaments, al-
lowing sufficient leeway for variations
and for the filament resistances. Taps
were brought out at the center of each
of the secondaries as required.

Figure 3 is a simplified wiring dia-
gram of the radio hook-up when in the
C.W. telegraph position. The three
tubes are used in parallel and with 400
volts on the plate and about 0.8 am-
pere per filament, the radiation was

the dimensions of the dilecto board on
which they were mounted. It was
necessary to use the larger coil in the
plate-grid circuit, in order that the
proper transformation ratio could be
obtained for oscillations. The smaller
coil in the plate-grid circuit would not
allow enough plate and grid voltage
to induce oscillations. Cp is a moulded
Murdock condenser of 0.001 mfd. ca-
pacity, Cp is a variable condenser ad-
justed to about 0.0007 mfd. GL is the
grid leak, a wire resistance about 10,-
000 ohms resistance. RF is a radio
frequency choke coil.

In order to get the maximum out-
put from this set, I found it necessary
to fix the antenna loading coil first
to give the working wave length.
Then the plate grid taps had to be
adjusted properly to get maximum
output. For a given wave length there
is a best adjustment for plate and grid
inductances and antenna coupling.
This adjustment is only found by ex-
perimentiag and once found it is ad-
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place the key in the primary of the
transformer, but this would mean
throwing on and off the filament cur-
rents which is undesirable and further-
more it would not work well because
it takes time for the filaments to reach
full brilliancy, and the oscillations
would not follow the key signals. The
key in the grid circuit gave excellent
results,

For telephony I used the Heising
system of modulation. Now this sys-
tem requires an extra tube as modu-
lator, and as stated at the start, one
of the oscillator tubes was used for
this purpose. The method by which
this was accomplished is shown in
figure 5. A two-pole switch was
used and when thrown to the right all
three tubes were connected in parallel
for telegraphy, when thrown to the
left one oscillator tube was discon-
nected from the three, and automatic-
ally connected in as modulator. A low
frequency choke coil, Ls was used in
the modulator plate circuit, it having
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an inductance of about 4 henries
roughly. A low resistance Stromberg
Carlson microphone was used in series
with about two or three dry cells. I
had to make my own microphone
transformer, and tried various ratios
in winding and found a ratio of about
10 to I gave very good results. Figure
6 shows the construction of this coil.
There were 180 turns of No. 20 D.C.C.
in the primary, and 1800 turns No. 36
silk covered wire in the secondary.
The iron core consists of iron wires
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stacked together to give a diameter of
about 3g-inch, .

Best results were obtained when the
modulator grid was set at a fairly
definite negative potential, from 10 to
15 volts. Lower negative potentials
resulted in considerable distortion of
speech, although fairly loud, and
higher negative potentials seemed to
reduce the percentage of modulation as
measured by loudness of signal. The
telephone operation would have been
very much better if I had had two
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tubes as modulators instead of one.
For this system requires as many
modulating tubes as oscillating tubes,
and one tube as modulator cannot
handle completely the output of two
oscillators, which accounts for the low
percentage of modulation. '

Tone transmission was not used on
this set, but there is no reason why a
buzzer could not be substituted for
the microphone, and modulation at
audio frequency say 8oco cycles, could
be easily obtained.

Amateur C. W. Transmission

U NDAMPED wave transmission is

steadily being adopted more and
more by amateurs, not only because of
the numerous advantages derived in
transmission, but also because it lends
itself readily to beat reception. And
from the point of view of the ama-
teur the vacuum tube is the most
desirable type of radio frequency gen-
erator to use because of the reliability
of the oscillations thus produced, and
also because vacuum tubes are easily
available for amateurs,

Considerable progress has been
made in the development of the theory
and practice of vacuum tubes from a
commercial standpoint, but relatively
speaking it is still in its early stages,
especially from the amateurs point of
view. Consequently it is desirable for
amateurs of limited experience with
vacuum tube circuits to utilize exist-
ing circuits and obtain all possible
help from reliable sources.

It was with this consideration in
mind that I designed my own little
radiophone set described in this arti-
cle. For my first set I decided to use
a simple circuit which had been de-
veloped for Moorehead tubes by the
Research Department of the Marconi
Wireless Telegraph Company of
America. The wiring diagram of this
set is shown in the attached diagram.

I have two tubes working in parallel
as oscillators, the plate voltage sup-
plied by the D.C. generator being 350
volts. The filaments are supplied by a
6-volt storage battery, the current per
filament being about 0.75 to 0.8 am-
peres. The terminals of the generator
are shunted by a high capacity of
about 1 microfarad, which is effective
in eliminating entirely the noises due
to the commutator ripple.

From an examination of the circuit
the set is simplicity itself. Cs is the
antenna series condenser, and Cy is the
grid condenser both being approxi-
mately 00003 microfarad.  Since
they are in a transmitting set where

By L. R. Felder
Second Prize $5.00

the voltages are considerably higher
than in receiving sets it is preferable
that they be mica condensers. Lack-
ing mica condensers I used variable
air condensers with large spacing be-
tween the plates, so that there was no
danger of any sparking over. Risa
wire resistance grid leak of 10,000
ohms. La-Lp is the plate to antenna

‘transformer, which has the object of

tuning the antenna to the desired
wave length and also of fitting the
antenna to the tube. That is, it is
found that in such circuits the load
circuit resistance must bear a definite
relationship to the tube resistance in
order to obtain the maximum output.

tuning purposes. It will be found
that the entire 40 turns on the plate
coil can be effectively used, the im-
portant adjustment here being the
coupling. v

The telephone arrangement is of the
simplest type shown. The microphone
M, which 1s of the usual low resist-
ance variety, is placed in the earth
lead of the antenna, and is shunted by
a very small inductance, Lm—a few
turns of copper wire on a small dia-
meter tube. This shunt serves the
purpose of deflecting a portion of the
antenna current, since it is not neces-
sary to have all of it pass through
the microphone for modulation.

AN I1MF R
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Telegraph A e Figure 1—Circuit diagram for C. W.
A S ‘;:M N transmission
F W To enable the set to be used for

This is obtained by varying the coup-
ling between antenna and plate. The
antenna is tuned and adjusted to work
on the required wave length and then
the coupling is varied to give the
maximum antenna current.

The coils Ls and Ly are both cyl-
indrical and wound on dilecto tubes
about 5 inches in diameter. They may
be either concentric and slide within
one another, or they may lie one

. alongside the other, in which case the

coupling is varied by altering the dis-
tance between the two coils. Lsa has
25 turns of No. 18 D.CC, and L»
has about 40 turns of the same size
wire. Taps at every two turns are
brought out on the antenna coil for
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telegraphy as well as telephony, and
facilitate changing from telegraphy to
telephony without trouble, a D.P.D.T.
switch is used as shown in the dia-
gram. When thrown to the left the
key is in the earth lead and the set
can be used for telegraphy. When
thrown to the right the microphone is
in circuit and is ready for telephony.

With my two tubes I have been able
to get about 0.6 amperes in the antenna
when telegraphing. My antenna has
a capacity of about 0.0004 microfarad
and a resistance of 12 ohms. This
gives a good telegraphic range of over
35 to 40 miles. With telephone the
antenna current is somewhat lower,
due to the added resistance of the
microphone and the telephonic range
was at least 15 to 20 miles.
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Amateur C.W.a

THE amateur is easily confused
. *_ when he goes through the mass
.of complex circuits and hook-ups used
with vacuum tube oscillators. It is
no simple matter choosing a circuit
.for his set, especially considering the

o
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By J. Greenfield
Third Prize $3.00

oscillating circuit the telephone trans-
former secondary shunted by a .oox
microfarad condenser is used. The
secondary of the telephone trans-
former is wound with extremely fine
wire and has a D.C. resistance of sev-
eral thousand ohms which acts as a
very good leak. Use of the telephone

- —-

:apparatus required
tube circuits.

This was my predicament and I
-had to choose a circuit having the least
number of elements in it, as my ap-
-paratus is very limited in quantity.
Furthermore I did not want a set
where there were a large number of
-condensers, coils, and other things to
.adjust. These considerations necessi-
-tated my experimenting a bit and
working out, with the help of exist-
-ing circuits, the simple working circuit
herein described. It gives very ex-
cellent results both for telegraph and
telephone.

There are two five-watt bulbs in
‘my set with a plate voltage of 400
-volts D.C,, the voltage being derived
from a small motor-generator set.
The generator terminals are shunted
by a 0.1 microfarad condenser to re-
duce commutator hum. The filaments
«each take 0.8 ampere and are sup-
plied from a twelve-volt storage bat-
tery. The two tubes are used in paral-
‘lel both for telegraphy and telephony,
“both tubes acting as oscillators.

The circuit finally selected is shown
in figure 1. The oscillatory circuit is
wery simple, and consists of two
-coaxial, cylindrical coils one sliding
within the other. Both coils are
tapped at every three turns to permit
of the necessary adjustments being
made. The three taps, antenna, plate
and grid, are varied, and also the coup-
ling, until an adjustment is secured
which gives the best output as meas-
:ured by the antenna ammeter A. For
telegraph the key is placed in the nega-
‘tive lead of the generator.

For grid leak and condenser in the
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Figure 1—Circuit diagram for C.W. transmission
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transformer serves a double purpose.
That is, the secondary of the speech
transformer and the grid leak of the
oscillator are combined in one unit.

ArriL, 1921

nd Telephone Transmission

For telephony, grid modulation is
used. This method, although not very
satisfactory for high powers, is the
simplest and the best for the low
powers which amateurs use. It is as
good as the plate modulation schemes
and requires much less apparatus.

A low resistance microphone is con-
nected in series with the primary of
the telephone transformer, the current
being supplied by two dry cells in
series. When the microphone is
spoken into the voice currents in the
primary induce high speech voltages
in the secondary, which voltages are
applied to the grid of the oscillator
tubes. These audio frequency voltages
are superimposed on the radio fre-
quency grid voltages and in this way
modulation of the radio frequency out-
put is effected.

Figure 2
Figure 2—Detailed views .of the transformer

When the primary switch S is
open the set is ready for telegraphy,
and when it is closed it is ready for
telephony.

Prize Contest

date.

The subject for the new prize contest of our year-round series is:

CAGE AERIALS AND COUNTERPOISE GROUNDS
Closing date, May 1, 1921.
Contestants are requested to submit articles at the earliest practical

Announcement

Prize Winning Articles Will Appear in the July Issue.

The subject of antennas and ground commection is as old as radio.
Why amateurs spend money and time on high grade apparatus and con-
nect it to a poor earth lead and string antenna wires between chimneys,
and expect to radiate energy is a mystery. It is in the class of thought
that suggests using an aerial on a row boat. For the May issue we
desire as prize articles, papers regarding cage aerials and counterpoise
grounds giving capacity, radiation, resistance, inductance and compara-
tive results as compared with the standard four wire aerials and water pipe
earth connections.

PRIZE CONTEST OCONDITIONS—Manuscripts on the subject announced abeve are
g(lllgaged by the Editors of THE WIRELESS AGE from the viewpoint of the ingeniousness of the

. ted, its practicability and general utility, originality, and clearness i
crl»ptfon. Litera; : e g 4 % 1s

ry ability is not needed, but neatness in manuscript -and drawing is takemn
hed drawings are not red, sketches will do. The contest is
everybody. The closing date ie given in the above announcement. THE WIRELESS Xo.

will award the following prizes: First Prize, $10.00; Second Prize, $5.00; Third Prise,

$3.00, in additéion to the regular space rates paid for technical artioles.
All manuscripts should be addressed to the Contest Editor of THE WireLESS Acx

into account.

www.americanradiohistorv.com



www.americanradiohistory.com

ApriL, 1921 EXPERIMENTERS’ WORLD
ElllﬂﬂlllllllmﬂllllllllmllllllllllllllllIIIIIIIIIIMIIIIIIIIHHIIIIIIIIIIIIIIIIIIIlllllﬁﬁlmmmwmmmmﬂmlﬂlllmﬂmmﬂlﬂlmﬂlmllllllllll]lllllIlllﬂlIIIIIIllllllllllllll]]lllllIllIIIIIIIIIIllllllllllIlllﬂIIIIII|Il!IIllll!IIIIIIlllllIIIlIIllllllIIllllHlIIllIlllllllIlIIIIllIlllll!lllllllllllllﬂllillllllllmﬂllllllﬂlllﬂ

F irst View of the “Promised Land”

R BRI

I

A

That is what the professional operators call the New York Radio Central Station, on Long Island. The picture
shows the mast foundations going in. Soon the giant steel towers will rise high into the air. The new four-continent
station is rapidly becoming a fact. When completed, this station will be the largest and most powerful radio station in
the world. ) N

It will be equipped to work simultaneously with five other nations in widely separated and distant parts of the world,
and will be epoch-making in the field of international communication.

L

A large number of trained men will be required
for its operation and maintenance.

A position at this station is the height of every
operator’s ambition, for it means unlimited opportuni-
ty to succeed and progress to higher, more responsible
and better paying positions in the radio industry.
So far as opportunity goes the successful future of
these men is assured.

How about you?

Right now, today, radio offers you blg opportuni-
ties—if you are properly trained. Radio com-
panies need trained executives, engineers, drafts-
men, operators and mechanics. Hundreds of po-
sitions in the ever-broadening fleld—from ship
operator to general manager—are open to you, if
you have the required training.

The Radio Institute of America will give you
this training, as it has to thousands of others.
If you cannot come to the Institute, the instruc-
tion will come to you—to your home.

This new home course of radio training, which

has been developed for the benefit of those who
cannot attend the Institute personally, is the same
course used at the Institute. It includes every-
thing from basic principles of electricity and
magnetism, to actual operation of commercial
radio equipment. It also includes the same text-
books used in the Institute classes, as well as a
buzzer set of greatly improved design, with a vari-
able automatic transmitter, for code practice.

The graduates of the Radio Institute of America
enjoy a great and exclusive advantage in the close
connection existing between the .institute and the
Radio Corporation of America, world’s largest
radio manufacturing and commercial radio com-

pany.

Prominent executives in the radio fleld are former
students of the Institute. The Radio Corporation
employs thousands of men, in its executive
departments, on ships and at shore stations and
in factories and laboratories. A large percentage
of these men are graduates of the Imstitute.

The Radio Institute of America has been an established and successful institution for over fifteen years.
The year round average attendance in its classrooms is now 298 students per month. It has trained over 6,000
men, 95% of whom have successfully engaged in this new branch of science and industry.

You, too, can be successful in this new field if you properly train yourself by means of the Home
Study Course of the Institute. Radio offers an unlimited opportunity for future advancement—why not take ad-
vantage of it.

Write for our booklet and further details—Now.

HOME STUDY DIVISION

Radio Institute of America

(formerly Marconi Institute)

326 Broadway, New York

When writing to advertisers please mention THE WIRELESS AGE
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ELECTRIC TONE A - PHONE

Music Over Wire and
Through the Air.

%) This Phonograph Arm
Complete with powerful 4-
button Microphone, will send
music from your station far
stronger than any makeshift.
It is direct and no sound or
power is lost. Attaches to any

phonograph without tools, and

without removing regular arm.
When you give a—Radiophone Concert—give it right. Use your

favorite phone circuit with the Tone-A-Phone.

Send for Literature

VITALIS HIMMER MFGR. 205 Sixth Ave., New York

WIRELESS TELEGRAPHY

CHAMBERS IVSTITUTF A mgh-grade School where Radiotelegraphy is taught in all
its branches, beginning with the Code, and going straight through. eory taught by
Lectures, b)ackboard, and ractical demonstrations of Ap tus, both during the course
of construction and when completed A large Wireless Statlon, (3XC) with Motor-generator
Set complete.
We re no
atte:gi‘on to
all trolley llnu.

‘We also carry a full line of all standard makes of Wireless Apparatus.
Call, 'phone or write for particulars.

CHAMBERS INSTITUTE of WlRELESS TELEGRAPHY

2046 Arch -Street - - Philadelphia, Pa.

1na to make Our Students first-grade Commercial Operators, and give special
students. Location very central. Convenient to both railroads, and

Parts a specialty.

Vacuum Tube Control Unit
Type MW
Adapted to any modern hook-up. Best appearing
and highest type Vacuum Control Unit at the
price in the market.
Grained formica panel,

614"x634”, lettered in
whzlte, ;é/‘raduated rheo-

Grid condenser and
leak mounted in back
of panel and so wired

stat dial, variable

plate control. Tube that it can be adapted

socket (standard 4 to any modern hook- -

prong). up. 'RICE $10

Parcel post prepaid in U.S.A.
Immediate shipment.

CINCINNATI, 0.

WRITE for descriptive Booklet MW. Sent free on request.

THE MIDWEST RADIO CO., Dept. C. 8428 Dury Ave.

Do you want to save a dollar on a six dollar
product? Write us and see how.

We can supply for a short time only, 2-Filament
Audiotrons at $5.00.

WHITALL ELECTRIC CO.

42 MAIN STREET, WESTERLY, RHODE ISLAND
Call Letters—1IAP

APRIL, 1921

Using the set as a C.W. transmitter
both tubes put about 1 ampere in the
antenna. This carried easily a dis-
tance of 30 miles or more. With tele-
phone of course the range is con-
siderably reduced, due to difficulty in
obtaining complete modulation and be-
cause speech is more easily interfered
with by atmospherics than the musical
notes produced by the CW.

It is of interest to note the construc-
tion of the antenna-plate transformer.
This is shown in sketch form in figure
2. The antenna coil is wound on a
4-inch cardboard tube with 20 turns
of bell wire, and the plate coil is
wound on a 3% inch tube with 30
turns of bell wire. A larger number
of turns were required in the plate
coil than in the antenna or grid coils,
in order to get sufficient coupling and
transformation to produce oscillations.
Taps are brought out at every three
turns, On the antenna coil they are
brought out to a terminal block run-
ning across the top of the coil. On
the plate coil they are brought out to
one end of the coil. The terminals
are in the form of metallic lined
sockets. The ends of the flexible con-
ductors end in a spring plug. The
outside coil is mounted on legs which
are firmly clamped to the table by
wood screws.

The beauty of thé circuit described
is that it is simple, easy to handle and
it works. Just two coils are required
to be adjusted, and once they are ad-
justed there is nothing further to do.
There are no intermediary circuits or
modulation amplifiers, or a variety of
tuning condensers. This is an ideal
circuit for one who wants results with
a minimum of apparatus and labor.

Elementary Radio Measurements
By “Anox”

IT is surprising that so many ama-

teurs and even professionals in
radio profess ignorance when asked
about some of the simplest radio
measurements or formulas. This is
probably due to the fact that a knowl-
edge of them is not absolutely es-
sential in order to secure a govern-
ment license. Nevertheless a brief
consideration of the most important,
and simplest will prove helpful n
radio work. The relation between the
volt, ampere and the ohm is given in
Ohm’s law, which states that

E=1IxR.
Volts equals amperes times ohms.
E E
and I =—and R = —,
R I

The measurement of the voltage of
a dynamo depends upon the strength
of the field magnets and the number
of revolutions per minute.

When writing to advertisers please mention THE WIREILESS AGE
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Specify No. 766, Eveready Wireless Station
Battery. Standardized for use in the U. S. Navy

THE Eveready Vacuum Tube
. Plate Battery was especially de-
signed for radio outfits. Itis packed
tight with electrical energy that will
send your message singing through
space to the receptive antennae miles
away.

The Eveready is known every-
where as the battery of endurance.
It stays on the job till the last second.

Specify No. 763, Eveready Airplane Wireless
Battery. Standardized for use in the U. S.
Signal Corps Aviation Section

" Here’s your power-plant!

All the skill and experience of the
Eveready engineers have been poured
into this battery and sealed up.

Once you know the power and en-
‘durance of the Eveready Vacuum
Tube Plate Battery, you will never
be satisfied with less. But be sure
you get the genuine. Sold by lead-
ing dealers everywhere. Name of
dealer in your locality on request.

AMERICAN EVER READY WORKS

of National Carben Company, Inc.
227 Thompson Avenue, Long Island City, New York

Chicago

Atlanta

San Francisco

Makers )‘z;f Eveready Flashlights and “Batteries, Storage Batteries,
iniature Mazda Lamps, Dry ‘Batteries, and Meters

VACUUM TUBE

PLATE

BATTERIES

A-19-TE

When writing to advertisers please mention THE WIRELESS AGE
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899 BOYLSTON ST.
BOSTON, MASS.

land, if not in the country
LARGEST and BEST E

TE S

DO YOU KNOW???

That the EASTERN RADIO INSTITUTE offers more undeniable advantages to
those interested in studying Commercial Radio than any other school in New Eng-

U KNOW that the EASTERN RADIO INSTITUTE is the OLDEST,
QUIPPED radio and telegraph school in New England?
make this unmistakably clear we give the following facts:

TEL.
BATK BAY
96

A
ANy

To

The EASTERN RADIO INSTITUTE was founded in 1913 and is
now OVER SIX YEARS OLDER than ANY OTHER radio and
telegraph school in New England. All schools starting before us
are NO LONGER IN EXISTENOCE! We are the pioneer school.

OW that we
ent students

operators than
DO

D

sition, kept them elaplo ed and can GU.
DO YOU KNOW that our

Radio Officers, Teachers, Radio
DO YOU KNO

tion u%)n actual Federal Arc apparatus

CESS. SUCCES
Day and Bvening classes. Start an
free. Send for one.
can give you, please command me.

DO YOU KNOW that the EASTERN RADIO INSTITUTE actually has HUN-
DREDS of earnest and intelliient students now in attendance?
DO YOU Kl‘f ave given instruction at this date to over 4,000 differ-

DO YOU KNOW that we have enrolled, l&radunted and
ALL OTHER SCHOOLS IN NEW E
YOU KNOW that the RASTERN RADIO INSTITUTE has THOUSANDS of
dollars worth of valuable radio equipment in use for instruction purposes?
0 YOU KENOW that we have Abw

aduattea may be found al) over the world as Chief
nspectors
W that we are the ONLY school in New England giving instruc-
ertainly these facts must interest you. Besides it costs no more to take
our course, thus availing yourself of our Y UL
& FUL graduates of the BEASTERN RADIO INSTITUTE may
be found all over the world! Whii not be one?
Monday. Our latest, illustrated prospectus is
If there is any further information or assistance our organization

Blaced more Commercial
NGLAND COMBINED ?

laced EVERY graduate in a good po-
E these positions?

ngineers, Superintendents, etc.?

EARS of RES S AND SUC-

PITTS, Director.

|'smau. ADS OF BIG INTEREST

A Meeting Place for Buyers and -Sellers

Space in this department costs only 30c a line. Mininmum space 8 lines, Payable in advance.

“Stop! Look! and Think !” We guarantee you
5 to 30 per cent discount on new stand
radio receiving sets, radiophones and acces-
sories. Well known regenerative sets. loud
speakers and radiophones a epecialty. We sell
at a close margin, but our policy is emaller
profits with a larger volume of business. The
new $456 Magnavox loud speakers at $39. “Re-
member us!” The Kehler Radio Laboratories,
Dept. 6, Abilene, Kansas,

AUTO MOTORS SUPPLIES: Bulck, Michi-
E.n, Stoddard-Dayton, E. M. F., Cadillac, Over-
nd, types

Continental and Buda Motors.
$50 each and up. Special High Tension Mag-
2 and 4 Cylinder, $9.50 each. Electric
and Gas Head Lamps, Colls, Carburetors, Air
Compressors, Generators, Starters, etc. Write
for Catalog. Address, Motor Sales Dept, 8,
West End, Pittsburgh, Pa.

WIRELESS—Panels 3/16” thick 214c¢ square
inch (Bakelite) based on even inches. Superior
non-hydroscopic quick dry Insulating Varnish
35¢ wide mouthed bottle patent top. Little
postage please. Hitone amplifying traus-
formers $5. Super ‘“B” batteries with taps
;1.50 same larger size $2.35. Radlotron bulbs
5, $6.50 and $8.00. Novotoy Radio Shop,
5th Ave., Charlotte, N. C.

PORTABLE BATTERY CHARGERS for
Wireless operators, Car Owners, Garages, etc.
Average recharge cost ten cents. Price fifteen
dollars and up. Attaches to lamp socket.
Operates unattended. Weight 10 1bs. Rotary
Rectifiers for Battery Stations. Bul. 8.
Harkleroad Company, 1240 First National
Bank Building, Chicago, 11l

TELEGRAPHY (both Morse and Wireless) and
Railway Accounting taught quickly. Tremem-
dous demand. Big salaries. Great opportuni-
ties. Oldest and largest school ; established 46
years. All expenses low—can earn large part.
Catalog free. DODGE’'S INSTITUTE, N. St.,
Valparaiso, Indiana.

HAWAIIAN AND GERMAN STATIONS
READ WITH A SINGLE BULB. i
Are you satisfled with your receiving set?
Would you like one that will receive 6,000
miles? Would you like to build a simple one
and quit experimenting? Ome using parts
you already have and that will be the equal
of any ardless of claims or price? If so
get our eimple diagram of a complete short
and long wave receiver, 175 to 20,000 meters,
with which we read Honolulu, California,
South America, German, French and English
stations, and practically all the high powered
foreign domestic stations, with a single
bulb. Amateurs as far West as New Mexico
and numerous telephone and museical concerts
come in good.
Diagram and complete instructione, leav-
inz nothing to guees about will be promptly
mailed for fifty cents in coin or etamps.

Virginia Novelty Co., Martinsburg, West Va.

TWO GOOD BOOKS— Principles of Radio
Engineering (Lauer & Brown) Price $3.50.
Artificial Electric Iines (Prof. A. E. Ken-
nelly) Price $4.00. Wireless Press, Inc., 326
Broadway, New York.

APriL, 1921

The voltage of electro-chemical cells
depends upon their method of con-
struction and its elements.

The current strength, amperage, de-
pends upon the amount of voltage and
the resistance.

The resistance of a circuit is, of
course, dependent upon the material,
size, and length of the current carry-
ing conductor.

Capacity is that property of a cir-
cuit by which it stores up energy in
electrostatic form. The unit of ca-
pacity is the farad.

For the measurement of capacity we
have the following formula:

C=Q—=E

where C = capacity in farads.

Q = quantity in coulombs.
E = voltage.

The capacity is equal to the quantity
in coulombs divided by the voltage.

For finding the capacity of a
condenser, we have the tollowing
formula:

C = Ka =+ 36 x3.1416 x 100,000 x T.
where C = capacity in mfds.
K = dielectric constant.
‘A = area in cms.
T = thickness of dielectric in
cms.

For practical calculations we use the
term microfarad, which is a millionth
'part of a farad. Mi{ds. is the abbre-
viation.

In electrical calculations we use
the “watt” to denote the rate of doing
work, or the power of doing the work.
A “kilowatt” is a thousand watts.
One horsepower is equal to more than
two-thirds of a kilowatt, or to be
exact it is equal to seven hundred and
forty-six watts.

Inductance may be defined as that
property of a circuit by which energy
is stored up in electromagnetic form.

It will be seen that capacity is the
property that deals with energy in the
electrostatic form, while inductance
has to do with energy in the electro-
magnetic form.

The “henry” is the unit of induct-
ance.

Like the farad, the henry is too
large a unit to be used in any prac-
tical work, so we have the centimeter
which is equal to one billionth of a
fenry ; the microhenry, which, is equal
to one millionth of a henry; the mili-
henry which is equal to one thousandth
of a henry. .

In damped wave transmitters we en-
counter very high frequencies, except
in the key and charging circuits,
‘where the frequency varies between
sixty and five hundred cycles.

In regard to frequency we have two
kinds of currents, the radio frequency
currents, and the audio frequency
currents. Those currents whose fre-

When writing to advertisers please mention TIIE WIRELESS AGE
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PUBLISHED EVERY MONTH

IN WIRELESS AGE BY CONTINENTAL RADIO AND ELECTRIC CCRPORATION

Mail Order

Service

The Continental Store in
New York has long been
famous as the fairest.
pleasantest, and quickest
place to buy radio goods
in the city.

The Continental. Mail
Order Dep’t, is now be-
coming even more noted,
throughout the United
States, for these same
reasons.

Let Continental Service
serve you,—order direct
from this advertisément,
and expect:

Accuracy, Speed,
Courtesy

C W.
Apparatus

wn ARE making a spee-
ialty of everything need

ed for continuous Wave
transmission. If there is any
item omitted from this Jist,
write us for it.

C. W. Inductances
No. 181 Tuska C.W. In-
ductance ........... $7.50
No. 181 Tuska C.W. In-
ductance, umss&mbed 5.00
No. 182 Tuska C.W. In
ductance ........... 10.00
No. 182 Tuska C.W. Tn-
ductance, unassembled 7.50
No. 183 'I‘uska C.W. In-
ductance .......... 12.50
No. 183 ’I‘uska C.W. In-
ductance unassembled 10.00
Choke Colls
Acme 113 Henry, 500,
M. A. Single Coil... 6.00

M.A. Double Coll.... 8.00
Acme 11% Henry, 150,
M. A. Sincle Coil.... 4.00

Acme 1% Henry, 150,

\d A. Double Cofl... 6.00
G. Co. ZRX 8 Henry

150 M. A. Single Coil 3.78

Telephone Transmlitters
Sterling Microphone ... $2.50

Resistances (Ward-Leonard)
Ward Leonard Resist-
ance, 5000 ohms..... $1.70
Ward Leonard Resist-

ance, 10000 ohms.... 2.95
Ward Leorard Resis-
.ance 1500 ohms..... 1.50

8

ance, 12000 ohms. 3.50
Lavite Resistance 48000

ohms for Radio

quency amplifiers ... 3.00

Modulation Traasfoermers
Acme A-3 unmounted $7.
Acme A-3 eemi-mounted 5.00
Acme A-3 unmounted . 4.50
G. E. CO. ZRM MODU-

LATION TRANS-
FORMER !(......... 4.50
Grid Leaks

\Ial-congl 1, 2, 3 or 5
Cheloca, Variable s 't'o'is
megohms, 10 values. 3.00
Chelsea Oscillator ... 3.00
Meters (Weston Model 301)
Mode] 301 0-3 amperes
.............. $8.50

\Iodel 301 0-100 Milli-

mperes flus
\fodel 301 0'&00 Mili-
amperes flush ......
Model 301 0-500 Milli-
amperes flush ......
Model 301 0-800 Milli-
amperes flush ...... 8.50
Meters (Hot Wire)
No. 127 Gen. Radio flush
0-1 Amp............ 17.75

03 AMD. .. 775
0-10 Amp' .......... 7.75
0-5 AMp ...ovovnnenn 7.75

214 Gen. Radlo front or

back anounted ..... 2.50
Paragon Rheo, front or

back mounted ...... 1.78
Mesco Porcelain base .. 1.40

Buzzers for Buszer Modulation

Qentury 168 Buzzer.... 2.50
Mesco No. 55 Buzzer .. 2.50

Mesco 251 Buzzer...... 95

HIGH FREQUBNCY
CHOKE COILS ..... 1.50

Electrodyne Rectifier
coneists of 500 V

Transformer and 2
rectifying vacuum
tubes all mounted

. Vacuum
ch ....... 7.00
TRANSMITING TUBES 7.50
Gen. ¢ l‘lbad.lo Drum

Jewell Meters

Model 33 0-1 flush..... $6.50
0-3 flush ....... 6.50

D 8.
0- 500 Mi Amp.. 6.50
Jewell Thermo Ammeters
0-1 Amp £18.00

Transformers (For C.W.
Work)

Acme, 200 Watt, mount-
......... .oes..$20.00

Acme’ ' 200 Watt, un-
mounted ........... 16.00
Acme 50 Watt, mounted 15.00

Aeme 50 Wntt, un-
mounted ........... 12.00

Motor Generuton

Intermational 500

Watt AC Drive...... $99 00
Intemational 500 V 100

Wat Drlve .110.00
Elet-tric Specialty  Co.

350 V 50 Watt Ac or

DC ..oviiiinnnnnnn . 97.00

Condensers
WE 21 AA2MFD
tested at 100 volts, $2

each
Dubililer 25 M F D
Mica Condenser, test-
ed at 188 Volts...... 6.00
Dubilier .0005 Grid Con-
denser for transmit-
ting sets ........... 1.00
High Vn]taze Vartable
Air Condenser will
stand 1000 V Capacity
.001 M.F.D. Just the
condenser for your
Antenna circuit .... 21.00

TRANSMITTING TUBES
RADIOTRON UV-200

Radio Corporation brings out new
5-wait power tube. Continental has
big supply of first shipment.

These new Radiotrons are ?roduced in
the great lamp works of the General
Electric Company. They are of an im-
proved type, specially designed for long
operating life. We have a generous sup-
ply of these wonderful new tubes, and
can supply you with all the necessa wy

equipment for a first class
transmitting station.

MODEL UV 202

3 watts. Filament voltage 714
volts. Filament current 2.85
amperes. Plate voltage 850 volts

PRICE, $8.00

Be the first in your section to use
the Radiotron 202! Send in your
order today! Your tube will come
by return mail!

PARAGON - RADIOTRON
COMBINATION

The Paragon Detector unit
is complete with VT socket,
filament rheostat, grid con-
denser, grid leak, and bind-
ing posts. With the Radio-
tron UV 200, it makes a
complete VT Detector outfit.

PARAGON TUNIT ... $5.00

With Radiotron UV 200
complete ready for use su .00

PARAGON R.A. Ten
Amplifying Short Wave

Regenerative Receiving Sel.
We can fll your order for
one of these genuine Para-
gons by return mail. “The
weaker the nlfnnl the strong-
er the amplification.” Wave
length 160 to 1000 meters.
Amplification 100 times. Two
year guarantee.
Price, Eighty-five Dollars.

Acme 1000 Watt, un-
Telephones mounted .1 52800
- = ‘acuum Tube ets
No- po3  Murdocks, 2000 $4.50 No. R-300 DeForest. ... 1.50
No. 55 Murdock 3,000
ohms .............. 5.50
Brtzlgggs h: "Superlor” 8.00
ohms ....... .. 8
r‘adng 2806‘1‘1, ns-Aflan. 1200 'ryvpe e m Tub" . 240
¢ ohms...... X
Bra a Type’ Radlotron ‘U V. 200 De-
3338'011 Na\ry:' S ' 14.00 tector tube, just out.... 5.00
Baldwins Type C Navy Radiotron UV 201 Am-
Standard  .......... 16.50 plifying tube, just out..6.50
Badwins Type E Su- Electron relay ........ 6.00
per Sensitive ...... 20.00 Moorehead Amplifier... 7.00
Century 2200 ohms Moorehead extra hard
(Govt. Standard) ... 12.50 Apgianemighar ... ... T80
Century 3200 ohms udiotron .. Somrk “Gans
(Govt. Standard) ... 14.00 Bell Gotary Spark Gaps - o
Brown 4000 ohms im- ell Gans In stock..... -
ported super-sensitive- Ben\\ ood Gaps ........ 30.00
double armature .... 20.00 lite "Caa(e')a.p? . (Bake 27.50
Transformers (Acme new type) Large Murdock Gap. . 30.00

Acme 250 Watt, mounted 16.00

Acme 250 Watt, un- Grebe Synchronous Gap.140.00

Line Protectors

J. DiBlasi, Sec.
Dept. E53

mounted ........... 13.00
Acme™ " 500" SWait, 0| No g1 Mordock line |
mounted ........... X
A it 2200 | e RS D ine [
mounted ........... X
Acme 1000 Watt, N‘L&E’f&? Dubllter 1ne 6.0
mounted ........... 33.00 Tungar Rectifiers
Two Ampere Tungar,
complete ........... 18.00

CONTINENT A L | miuis i,
RADIO & ELECTRIC CORP. | ni™ s00

J. Stantley, Treas.
6 Warren St.

Coil ‘Mountings
LC 1007 ..iiuuennn.. 10.00

New York | I€30r7 oo 13
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‘Electric Lighting—Arc Lights.

THE WIRELESS AGE

New Books
Just Out!

MY ELECTRICAL WORKSHOP

A Book for the Electrical Experimenter
By FRANK T. ADDYMAN

ERE is a book that is different—one that covers a lot of subjects
that, while unrelated, are in the same general field and of equal
interest to the electrical experimenter.

Table of Contents

Concerning Magnets and their Ways. Measuring Magnetism. Making
an Electric Current. More About Cells. Wires and Joints. Magnets and
Currents. Blectro Magnets. What is Electricity? Measuring a Current.
Electro-plating and Blectro-typing. Currents and Magnets. Microphones
and Telephones. The Telegraph. Making an Electromotor. The Dynamo.
Currents and Currents. Electricity at Rest.
The Magnetic North. )

The Induction Coil and Its Uses. i
249 Pages, 169 Diagrams and Illustrations. Price $2.50

THERMIONIC VACUUM TUBE

AND ITS APPLICATIONS

By H. J. vaN DER Bur, M. A.,, PE.D.; Research Physicist, American
Tel. and Tel. Co. and Western Electric Co., New York.

A detailed description of the principles of operation of thermionic
vacuum tubes with proper consideration of the appli¢ations of these
principles.

CONTENTS—1. Properties of Electrons. 2. Dislodgment of Electrons
from atoms of Vapors and Gases: Ionization. 3. Pislodgment of Elec-
trons from Solid Substances. 4. Physics of the Thermionic Valve. 5. In-
fluence of Gas on the Discharge. 6. Rectification of Currents by the
Thermionic Valve. 7. The Thermionic Amplifier. 8. The Vacuum Tube
as an Oscillation Generator. 9. Modulation and Detection of Currents
with ithe Tgeermlonic Tube. 10. Miscellaneous Applications of the Ther-
mionic Tube.

391 Pages, 6x9, 232 Illustrations. Price $5.00

WIRELESS PRESS  326.28 Broadway, N. Y.

QUALITY RADIO EQUIPMENT
RADIO MAGNAYOX ‘| RADIOTRONU.Y. 200

The latest development | An excellent new su-
in sound amplifiers; | Per-sensitive detector
constructed on a pat- and tone frequency am-
ent protected electro- plifier; constructed es-
dynamic principle. Can | ° ally for amateur

and experimental sta-
be used with excellent | (ions, Will  operate
results with 2 to 4

from one standard
dry cells. plate battery.

Full supply of quality Vacuum ‘Tubes, Con-
trols and Parts. Special Dealer’s offer.
Mail orders filled promptly.

Write for Radio Cataleg No.

DOUBLEDAY-HILL ELECTRIC COMPANY

715 Twelfth St., N. W. 719-21 Liberty Ave.,

Washington, D. C. Radio Dept., Desk C Pittsburgh, Pa.

ApriL, 1921

quency is below ten thousand oscilla-
tions per second are termed audio
frequency currents, while those whose
frequency is about ten thousand escil-
lations per second are called radio
frequency currents.

We also have two kinds of oscilla-
tions, the damped and the undamped.
The damped oscillations are those
which occur in trains, each train show- -
ing a decrease in amplitude.

The undamped oscillations are those
which are of constant amplitude and
whose formation is continuous.

In radio transmitting sets the fol-
lowing measuring instruments are
used: the voltmeter, the ammeter, the
wattmeter the frequency meter and
the hot wire or thermo couple am-
meter. -

The voltmeter is connected across
the terminals of the alternator, and it
measures the voltage delivered at that
point. The ammeter is connected in
series with the primary winding of
the transformer, and it measures the
amperage of the key circuit. The watt-
meter is in the charging circuit and
it measures or indicates the amount of
power flowing through the key circuit.
The f{frequency meter is connected
across the terminals of the alternator
and -it indicates the frequency of the
alternating current at that point. The
hot wire or thermo couple ammeter is
placed in the aerial circuit, and it in-
dicates the strength of the current.

South American Time Signals

HE International List of Radiotele-
graph Stations fails to mention the
Rio de Janeiro, Brazil (SOH) station

. sending time at 00:00 and 14:00

(G.M.T., Radio) on 1900 meters.
This station can be received 400 to 600
miles on a crystal detector and with
an amplifier it is possible to pick up
SOH time signals as soon as NIAA is
normally out of range. This would be
likely to occur at the equator making
it possible to have a means of check-
ing the ship’s chronometer always at
the disposal of the captain.

The method used is similar to that
of Eiffel Tower. From the 57th to
the 58th minute “X”s are sent at in-
tervals followed by a group of three
dashes of which the last dash marks
the 6oth second. “N”s are sent at
intervals during the next minute with
the three dashes as before. During
the last minute “G”s are sent. The
last dash of the group of three marks
the hour precisely.

The only other South American At-
lantic Coast station sending time is
Buenos Aires (LIA) on which data
will be found in the Berne List.
Neither of these stations send time
signals on Sundays or holidays.
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Commercial Operating In
Alaskan Waters

By Howarp S, PyLE
. IT may be of interest to know what
the Pacific Coast operators in the
Alaskan service have to contend with
in the way of mountain ranges and
other natural causes that affects the
facility of carrying on radio com-
munication. The writer calls to mind
an experience several years ago while
serving as operator aboard the S.S.
Rush—in the cannery tender service—
running from Everett, Wash,, to
Herendeen Bay, Alaska, in the Bering
Sea. The same conditions are slightly
overcome by the use of present-day
multi-stage amplifiers.

We left Everett in April, going
morth by way of what is known as the
Inside Passage and hugging the coast
of British Columbia for its full length,
between Vancouver Island and the
mainland. Heavily wooded moun-
tains towered above the ship on both
sides and in- places, notably Seymour
Narrows it was almost possible to
reach shore with a pike pole on either
side. The ship was a small craft,
about 95 feet long, and her masts
didn’t clear the water by more than
thirty feet. A four. wire antenna 60
feet long was swung between the
sticks and the radio outfit was housed
below decks. 2kw. 500 cycle Mercury
Arc transmitter was installed, radiat-
ing about 14 amperes. A standard
inductively coupled crystal receiver
with- an untuned- secondary, and a
silicon arsenic detector was used for

" receiving.

Passing through Seymour narrows
during the first week I was practically
in a dead hole, except for signals from
the SS. Zupora, WPQ, a fishing
schooner just ahead of us. Leaving
the Canadian coast and entering Alas-
kan waters, we approached Ketchikan,
the first port of entry into Alaska,
where KPB (then) was located. He
was equipped with a 25 kw. rotary
on 3000 meters, which could be heard
down the coast, but his marine set of
skw. capacity, on six hundred meters,
could only work ships about 75 miles
south and about 30 miles north. A
vessel close in, as we were, had diffi-
culty working KPB, while he was of-
ten heard on the same set five and six
hundred miles out at sea or down the
coast, and often worked directly over
the Inside Passage route handling busi-
ness with Seattle KPA direct on 600
meters. Up the Alaskan coast we at-
tempted to work with Sitka, NPB, but
found it almost impossible except
when almost opposite him on the east
side of the island where the station
is located.

When off Hoonah, Alaska, we set a

EXPERIMENTERS’ WORLD 35
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MAKE WIRELESS TELEGRAPHY your life study.
Wireless communication will greatly increase as the
years go by and those engaged in it now will share in the
prosperity which is bound to come.

A course of six months of evening study in our complete
and up-to-date Radio School will equip you for your ex-
amination given by the representatives of the Department
of Commerce for a first grade commercial license.

Rooms are available in our dormitory for men living out of
town at reasonable rates. ’

Writc;: iocjap for Booklet B

Y. M. C. A. Radio School |

MARCY AVE.,, NEAR BROADWAY, BROOKLYN, N.Y.
Telephone: Williamsburgh 3800

L _ -

2 Stage Amplifier

An efficient, attractive, and reliable
amplifier unit. By means of a special
drum switch shift may be made from
two stages of amplification to one
stage or to detector. Switch controls |
both filament and telephone circuits.
No plugs and jacks to bother with.
Cabinet includes compartmeat for
plate battery.

Price $50. Described in Bulletin 906 W

CAMBRIDGE 39, MASS.

Type 2108

GENERAL RADIO CO.

IllllIIIIIIIIIlllIIIIIlllIIIIlIIIlllllIIIlllllIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIlIlllIIIIIIIIIIIIIIIIII!IIIIIIE

NEW YORK BOSTON

Offers a thorough course in all branches of wireless telegraphy. Radio Op-
erators earn at the start $125.00 per month, and first class board, etc., free.
Our school prepares you for your license in three to four months. Positions
guaranteed to first grade licensed operators.

DAY AND EVENING CLASSES

The leading Nautical School in U. S. A. Established 1804
CAPTAIN F. E. UTTMARK, Principal
Write, call or phone for illustrated booklet

8 State Street New York, N. Y.
Facing Battery Park, N. Y. Telephone, Bowling Green 8079

UTTMARK'’S for Nautical Education

-!A'llll"IlillllIllIIIIIIlllIllllllllilllIIIIllllIIIIIllIIIIIIIIIIIIIIIIIlillllllllllllllllllll“llll.lll.ﬂllll )
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Wound Coils are Ready
“SERVIMUS "

JUST a word of explanation: Our first advertisement caused such an upheaval

Your Duo-Lateral

in radio circles that we were swamped with inquiries. Indeed, one large manu-
facturer of radio apparatus immediately placed his contract with us, taking
over our entire output. As a result, we were obliged to turn down orders.
That was up till a short while ago. Now we have succeeded in doubling our
productive capacity, and Duo-Lateral Coils are available to everyone in the radio
field. We can make prompt shipments from stock. Yowr Duo-Lateral Coils are
ready to be shipped the moment your order i8 received.

REMEMBER:
1.—Lower natural period.

UUU-LALBLKAL LULLD> are recognized for
4.—Lower direct current resistamce.
2.—Very low distributed capacity. 5.—Higher self-inductance.
8.—Lower high-frequency resistance. 6.—Mechanically stronger.

Bulletin P-IW, containing valuable engineering data, constants and prices of
numerous sizes of Duo-Lateral Coils, covering practically every wave-length used,
is yours-for the asking. TO DEALERS: OUR DISCOUNTS ARE GENEROUS

PACENT ELECTRIC COMPANY, Iac.
Louis Gerard Pacent, Pres.
Exclusive sales agents for Wireless Improvement Company’s complete line.
A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter-Schottler

Co., H. Bullivan of ILondon. Rawson Elect. Instrument Co. and others.
150 Nassau St., Telephone: Beekman 5810, New York City.

Hook ’er To Yer Bulb

The most wonderful tuner in the world for only $10.00
Last month this tuner beat in a test one of the NAVY
STANDARDS at Ketchikan, Alaska.

10 Captains of Ocean-going ships have had their wireless operators install
one of our tuners in the captain’s cabin so the exact time by wireless can be
had without using either tube, bell, or hand.

“GREAT!” says one old sea dog. ‘“WHAT IN SAM HILL WILL YOU
SMART ALECS GET UP NEXT?” European stations copied in day time and
no fancy aerial is needed. A single wire about 40 long by 26 high will do the
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the
magazines to publish showing how the amateurs there read our “sigs’” in Eng-
land. Junk your funny wound coils and get a regular two-pound tuner that
you can use during the static season. 20,000 meters maximum wave length.
Hook up on bottom of tuner.

KNOCKED DOWN AND ASSEMBLED CONDENSERS

Which kind do you want? Made for panel mounting and are complete
with scale, pointer and knob. Used all over the world now and still going
strong. No C. O. D. orders. Add parcel post. Buy from your dealers and
send us his name if he cannot supply you. Canadian amateurs buy from local
dealers or write us for nearest dealer. Formica tops and bases. Movable
plates are screwed on and not clamped.

11 plate knocked down $1.80 Send 10 Cents for 16
i: " . :: ggg Page Catalogue

SOLD BY YOUR DEALER, OR

TRESCO

Davenport, Iowa.

AprriL, 1921

course into the open Pacific on a line
to Cordova. Here we had no diffi-
culty working NPB, NPA and Kodiak
(NPS), all the way across. When
we entered the water between Kodiak
Island and the mainland, Kodiak’s
signals were lost until we were op-
posite him, where a little business was
handled. I lost him again directly
afterward, although we were closer
than before. I then tried to get in
touch with NPR at Dutch Harbor,
but could hear nothing of him until
within 200 miles when he came in
strong. We kept him during our ap-
proach and also during two hundred
miles travel in the Bering Sea and
then lost him to pick up NPQ at St.
Paul Island. This statior was favor-
ably located on an island in the Ber-
ing Sea, €lear of any mountainous
country and was able to work with
us into Port Moller where we anchored
for a few days on account of ice in
Herendeen Bay.

When we finally proceeded into
Herendeen Bay we immediately lost
everyone. While at anchor in Port
Moller good signals were obtained
from NPQ, NPR and the steamers
Windber (WND), and Norwood
(WSG), both about three hundred
miles away on the other side of the
arm. Five miles up the bay every-
thing faded except KWR, the two-
KW. installation at Port Moller. The
SS. Windber at that time was only
fifty miles south of me using 2kw. on.
full power, and vacuum tube receiving
equipment, but neither of us could
hear the other. .

Our trip ended at Herendeen Bay-
and shortly afterward I left the Rush
which was to remain all summer, and’
joined the Windber. The outside-
route was used on the return trip and
no difficulty was experienced in radio-
work over the open sea. It is quite-
evident that the geographical and
mineralogical formation of the Alas-
kan coast holds the key to the explana--
tion for the erratic operating con-
ditions to be found on that run.

Homemade Jacks and Plugs

THE advantages of jacks and’

plugs in a radio set are many,.
but the disadvantage is that they
are too costly for most of us to buy
and too hard to make. This article
tells how a different kind of plug-
and jack may be constructed. They
work well and look as good as the
expensive ones.

The plug is made by first obtain-
ing a piece of bakelite, or fibre, V4x
3%x2Y5 inches long. <y inch is cut
off both sides for a distance of 1%
inches so that one end is V4xY4
inches. The end is then rounded:
and a small notch cut near each side. .
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Radio Apparatus

Distributors of Reliable Radio Apparatus to Schools,
Colleges and Experimenters All Over the World!

“REMEMBER"
WHEN YOU: SAY
“PITTSCO” YOU THINK
OF EVERYTHING IN RADIO!

“PITTSCO"

THE SIGN OF SERVICE
AND PROMPT DELIVERY
ALL WE ASK IS A TRIAL!

Amplifying Transformers
No. .166A General Radio unmounted. .$4.
No. 166A General Radio mounted .. 7
No. z7392 Clapp Eastham unmounted 4.
No. 392A a Bastham mounted 6
C ge-Over Switches
No. P-1 Kllbourne and Clark, bakelite
hase, good value .......... .6
No. Y-éb Clapp Eastham 1'KW.'slze 12.60

Audion Control Panels

No P-400 DeForest without cabinet 810 90
No. P-401 DeForest with cabinet 18.25
No. P-500 DeForest with cabinet and

45 volts “B" battery

N «B” Batteries
Standard 22.5V small ....$1.
Standard 22.5V large .... 2.
Standard 22.6V variable .. 8.

Colls (Litz)
Mounted .
Mounted .
Mounted

No. 7623

No. 7625

No. 7650

LL- 300
L

LL-
LL-1000

-3
o
]

Coil Mountings
No. LC-101 with gears and base .

.$12.00
No. LC-201 with gears and base and

primary switch .............. 14.
No. LC-100 with xears but no base 9.00

De Forest Panel Units
No.US-100 Primary switch
No' US.400_Fwo. peint tleler” switeh 1.90

- 'wo_poin c ¢
No. U-300 “A" e er &
binding posts

bat. switch and tel.
............ vees. 2.00

De Forest Vernler Condensers
No. CV- 1010 .001 without vernierin
BlABS CABE . ...ecu.vciicannnnason $17.50
No CV 1018 .001 with vernier in glass 19.50
No -CV 1500 0016 unmounted with-
out vernier attachment ...... 13.956
No.CV-1603 .0015 unmounted with
vernier attachment ............ 16.60
No. CV- 15 0 .0015 without vernier in
BlABS CASE .........ccch00c00nn 18.95
No. CV 1513 .0016 with vernier in
1ag8 CABE ......ieiiiaenn veee. 20.60
ote—Any of ‘the above condensers are
admlzrably adapted for radio telephone
wor

Condensers (Varlable)
No. F-800 .0006 Clapp Eastham Bal. § 7.50
No. F-800A .001 Clapp Eastham Bal. 9.50
No. F-800B .0015 Clapp Bastham Bal 11.50

Condensers (Low Voltage)
No. ES-3565 1 MF 500 volts
No. ES-356_2 MF 500 volts ........
NOA,H%A Western Elec. 1000 volts

A No. UV-200 Radiotron, detector ....

Weston Meters (Model 301)
0-100 Milli-amps flush .
0-200 Milli-amps flush .
0-300 Milli-amps ﬂush
0-50
0-1
0-2
0-3

" @

909000002000 90
oo
ooooooo

0

0 mm-ampu flush
Ampe flush .................
Ampere flush

Ampere flush

Omnigraphs

No. 2 15 dial machine
No. 2A 6 dial machine ..

Regenerative Recelvers

No. CR-1 Grebe 175-680 Meters ....$90.00
No.CR-2 Grebe 175-680 Meters .... 51.00
No. CR-3 Grebe “Relay Special” 176-
680 Meters .......oceoecenannaan .00
No. CR-3A Grebe with’ Tube ‘control,
175-375 Meters ......ceeceenson
0. CR-6 Grebe's . "Supervs ecial”
175~3 000 meters, tube control, self-
contafned Complete recelving set.
Just out .....iiieiiiiieienenns 80.00
No. CR-6 Grebe 175 680 M. Det. and
2 step amplifier ............... 200.00
No. CR- Grebe 500 20,000 Meters
“Long Wave Special” .......... 210.00
Telephones
Baldwins Type C, Navy standard ..$16.50

Baldwins Type E, Snper-sensltlve" 20.00
Baldwins Type F, v a small light 21.00
No. C rn 13.60

W-834 Western Electric ......
No. P-1 Brown 4,000 ohmn, extremely
sensitive and light ....... veees 20.00

Vacuum Tubes

No. UV-201 Radiotron, ampuﬂer 017680
(These are the Radio Corp.'s new tubes)

Lead-in Insulators

0.1 4% ”x2”with ” wire hole 81 50
No. 2 same as above but wlth ” rod
No. 8 6”x2” with %” wire

No. 4 Same as above but wlth %" rod 8\00
Condensers Transmitting Dublll
No. D- 100 260 W. 10,000 V. .0
No. D-101 500 W. 14 000 V. .007 M
No. D-102 1000 W. 21,000 V. .007 MF 46. .00
Line Pretectors

No. AM-888 Dubflier 1 K. W. size ..$4.00
No. 452 Murdock, with condenser .. 9.00
No. 453 ‘\lurdock with rods . 7.60
No. P-1 Clapp Eastham 1 K. W “size . 6.00

Spark Gaps (Plain)

No. 440 Murdock, zinc points ......$0.90
No. 7750 Beeko, porce!ain base .... 1.40
No. P-1 Clagp Eastham, heavy zine

points with marble base ........

Rotors

No. 443 Murdock, 8/16, % or 5/16”

Bhaft ....ciiiieerirenssinrnnans $3.00
No. T 1 Thordarson 8 or 16 pt. .... 6.00
No. B-1 Benwood, 8, 10 or 14 pt. .. 8.00
No. H-1 Hyrad, 10 pt. 9ZN type . 110.50

Rotary Gaps .
No. 443 Murdock 4000 RPM ......$18.50
No. 124 Klitzen, Improved model .. 26.00
No. B-1 Benwood, Noiseless ...... .. 80.00
Quenched Gaps
No.G-1 Amrad 1 K. W, size ...
No. G-2 Amrad ﬁ K.W. size .
No. G-3 Aomrad .

scilla
No. T-1. Thordarson
No. TXL-100A Internatiomal ......
No.Z-662 Clapp Eastham 1 K.W.
Transfermers (Transmitting)

No. F-1 Acme 500 Watt with bakelite

panel completely mounted ...... $30.00

H-1 Acme 1000 Watt with bake-

lite fmnel completely mounted .. 45.00

‘ P- ’I‘hor araon 260 Watt Type 16.00
No, P 2 Thordarson '566'W5if.'i‘}b'e 2"00

Note—’rhese " Thordarson transformers
are splendid values at above prices.

Wireless Tdephonu
“Q” DeForest A.C. .$260.0
Type “OT-10" DeForest D C t e 326.0
“0"” Buzzerphone 35.0
Inductances
a, K. D. type

82 Tuska (Ma~netic )
183 Tuska *Tickler type)
170 Tuska Filter ........... 16.!

[—T—1-—J

C. W.
Type 181 Tuska

L=T=1—1-2_]

Acme 200 Watt mounted ...
Acme 200 Watt unmounted ..
Acme 50 Watt mounted .....
Acme 50 Watt unmounted ..

Choke Coils. (Phone Work)

Acme 114 Henry 500 MA double coll.$8.
Acme 1174 Henry 500 MA single coil. 6.
Acme 1 2

ooo0
=1=1—-1—4

REEER

Henry 160 MA double coil.
Acme 1 Henry 1560 MA single coil.

Resistances. (Phone Work)
No.1 Ward-Leonard 5000 ohms ....$1
No. 2 Ward-Leonard 10000 ohms .. 2.
, Telephone Transmitters
No. 329-W Western Electrtc
No. 5176A Connecticut
No. 5176A Connecticut with short arm 4.26
Jacks and Plugs
No. WE-1 Western Elec. 2 circuit

.$0.90

No. WE-2 Western Elec. open circuit .56
No. WE-3 Western Elec. plug ...... 1.10
Books ‘
Vacuum 'l‘ubes. by Bucher ........ $2.26
How to Pass U. g Exams. ........ 0.75
How to Conduct a_Radio Club ..... .75
Practical Amateur Wireless Stations .. .76
Robinson’s Manual of Wireless
Telegraphy ....c.ccvevieeincnnn 2.60

“Let ‘PITTSCO' products, super-service and delivery solve your Radio problems"’

SEND US YOUR ORDERS TODAY!

Catalog No, 22 just out, sent upon receipt of ten cents in stamps.
SERVICE REACHES ALL OVER THE WORLD!

““PITTSCO"

Insist upon your copy!

WHY NOT LET IT REACH YOU!

F. D. Pitts Co., Inc.

12 Park Square

Dept. B

Boston, Mass., U. S. A.
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To get the highest efficiency
from a station equipped with
vacuum tubes it is absolutely neces-
sary to use a headset of very
high impedance. Our High Im-
pedance Navy Type Headset is
something new. It has an im-
pedance of 60,000 ohms at 800
cycles, a thing here-
tofore considered im-
possible in a com-
mercial headset. We
get this high imped-
ance by putting 10,
000 turns of wire on
each of the four bob-
bins in the Navy.
Ordinary headsets do
not have over 7,500
turns to the bobbin
and no other de-
velops over 25,000
ohms, whereas the
Navy develops 50,000-
In spite of this high
winding the Navy
weighs only 9 oz.
complete with head- 9
band and cord. band and

This headset is ex- ing  cord.
ceedingly high pitched in tone and is
consequently very sensitive to high
pitch signals. To anyone wishing
to receive trans-Atlantic or Pacific
signals it is indispensable.

Its compact, sturdy build insures
comfort, reliability and long life.
Read our offer below.

Brandes Matched Tone Headset

100% Receiver Satisfaction

While all Brandes Headsets are
very light and comfortable they
are so sturdily built that there is
no danger of them losing their ad-

'C. Brandes, Inc., Room

Navy Type Headset

50,000 Ohms A. C. Weight
0z. complete with head-

THE WIRELESS AGE

YOU USE V. Ts?
Then Read This

justment through hard usage. The
shell is made of thick rigid alumi-
num and the cap of hard, vulcan-
ized rubber. Because the action in
our receivers is direct on the dia-
phragm less current is required to
produce audible signals and the
space, weight and current consump-
tion of unnecessary
amplifying mechan-
fsm 1is° eliminated.
Our receivers are
carefully matched in
tone and perma-
nently adjusted at
their highest point
of efficiency.

They are all
equipped with new
style woven khaki
headbands and po-
larity indicating
cords which elimi-
nate danger of de-
magnetizing the re-
ceivers when used
with vacuum valve
detectors.

OUR OFFER

Send us $14 for our High Im-
pedance Navy Type Headset. Try
it for ten days. Give it every
test you can devise. Make rigid
comparisons with the set you are
now using. If it isn't a better
headset than any you have ever
used or seen, or if for any reason
whatever you are dissatisfied with
your purchase, mail the headset to
us and we will immediately refund
your money.

818, 32 Union Sq., N. Y. C.

polarity indicat-
Price  $14.00.

Also Makers Of

Trans-Atlantic Headsets, 25.000 ohms A. C.
Superior Headsets, 2000 ohms D. C.

8end b¢ for catalog W

ApriL, 1921

Pieces of brass ¢ inches wide are
then bent to catch in this notch and
run nearly the length of the bake-
lite on both sides. The other ends
are held by drilling a hole through
the brass and bakelite and putting
in small bolts so that they will make
threads in the bakelite. The holes
are drilled at different places on the
two sides so that the bolts will not
touch. The bolts must be so short
that they will not go all the way
through the bakelite and short
against the brass on the other side.
The connections are then fastened
under the small bolts on each side
and a piece of fibre tube 1 inch long
and 3§ inch inside diameter, is
slipped over them. A tiny bolt may
be put through this tube to hold it
on. The plug is now completed.

& 0@

Detailed views of the homemade jacks and

plugs

The jack is made like the com-
mercial ones. A heavy piece of
brass }% inch wide and 3 inches long
is used for the base. The contact
strips can be made out of thin
springy brass, but phosphor bronze
strip is better. Fibre makes good
insulation. From the drawing it
can be seen how these are cut and
mounted. The brass has larger
holes cut in the end of it than the
fibre has so the bolt will hold them
without making contact. The end
of the base is bent in a right angle
and the jack is fastened to the panel.
Three or four wire jacks and plugs
may be made by using the other
sides of the bakelite plug and put-
ting contact strips on the sides of
the jacks.

Bunnell Instruments Always Satisfy

Our Jove Detectors Simplest and Best

Beware of Infringing Imitations

Sample mailed for $2.00 Tested

and Guaranteed Galena 25 cents

Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive

20.

Distributors of Standard Electric Novelty Company T

B *Cyclone” Audion

Yy pe
Batteries. Also DeForest, and all other makes of High Class Wireless Apparatus.
Send stamp for our No. 42-W Catalog.

32 Park Place, New York City, N. Y.

When writing to advertisers please mention THE WIRELESS acGr

www.americanradiohistorv.com


www.americanradiohistory.com

ArriL, 1921

" .  The Monthly Service Bulletin of the

EXPERIMENTERS’ WORLD

39

—

National Amateur Wireless Association

Guglielmo Marconi J. Andrew White H. L. Welker
President Aoting President Secretary

Founded to promote the best interest of radio com-
munication among wireless amateurs in America

NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS

Prof. A. E. Kennelly, Major Willilam H. Ellott,
Harvard University. American Guard.
Maj. Gen. George O. Squler, E. E. Bucher,
Chief Signal Officer, U. 8. Army. Instructing Engineer.
Captain D. W. Todd, Prof. Samuel Sheldon,
U. 8. N., Dérector Naval Communica- Brooklyn Polytechnic Institute.

) tions.
Rear Admiral W. H. G. Bullard,

U. 8. N.
Prof. Alfred N. Goldsmith, Prof. Charles R. Cross,
College of the City of New York. Massachusetts Institute of Teohnology.

Headquarters, 326 Broadway, New York

Colonel Samuel Reber,
Signal Corps, U. 8. Army. '

— m—

I

transmitted wave length.

" is necessary to avoid any change in
antennae constants such as swinging
of rat-tail.
ant owing to the inherent difficulty in
receiving short waves CW on hetero-
dyne receiver.

phone receivers is to make the box
of steel instead of wood.

another
troublesome when the operator listens
in during the break of the key.

cuit by the operator’s hands is espe-
cially troublesome and this is over-
come by the steel case.

— —

Do You Know These Things?

N short wave telephones any change
in filament current will change the

efficient method-of amplification.
In using short wave telephones it
shut down.
This is especially import-

filament.
A new method of shielding tele-

Interference, owing to coupling with

transmitter, is especially properly designed.

Any detuning of the secondary cir-

for the same filament current.

A stopping condenser in series with

the grid of an amplifier is not a very

222 Volt Batteries
for plate circuit of vacuum
tubes.
Write for catalogs

NOVO MANUFACTURING CO.

424 West 33d Street 531 Se. Dearbera St;
New York, N. Y. Chicage, Ill.

If a tube stops oscillating all the
plate current is expended in heating
the plate and this current should. be

The output of a tube under proper
design conditions is governed by the
total emission of electrons from the
With a given plate voltage
only a limited amount of emission is
useful, but with a given emission the
power can be greatly increased by in-
creasing the plate voltage if tube is

Tungsten filament tubes have a
limited emission with a given filament
current while coated filament tubes
have an emission several times greater

With ample filament emission the
output varies roughly with the plate

£ Save Ti dM ¢
ACE ave 11me an oney ACE
by forwarding your mail orders to us
Our central location makes it possible for you to do so.
ANTENNA MATERIAL CRYSTAL RECEIVER ............ $28.50
Bamboo Spreaders— CRYSTAL DETECTOR ........... 2.80
8 feet lengths. . ................... $1.00 RECEIVERS
12 feet lengths. .................... 25 Baldwin Navy .........cc0e0eneen $16.50
16 feet lengths. ., .............c00nn 300 Brandes Superior ................. 8.00
7-22 Std. Wire, ft. ................d 0114 Murdock 55—3000 ................ 5.50
10” Flectrose ............ccveeeens 78 Murdock 55—2000 ................ 50
Ball Type Electrose ................ 35 STORAGE BATTERY
AMPLIFYING TRANSFORMER Marko 6V 40A CAP ............... $16.25
Acme Semi-mounted ................ $5.00 Marko 4V 40A CAP ............... 10.75
ANTI-CAPACITY SWITCH ........ 280 VACUUM TUBES
ANTENNA SWITCH .............. 450 E.R.Detector ..............cc0cunn $6.00
LIGHTNING SWITCH ............. 450 Amplifier ............ ... 7.00
BURGESS “B” BATTERIES Ex. Hard Transmitter .............. 7.50
2214V—1200 hrs. .................. $3.50 Radiotron Detector ............... . 5.00
414V— 200 hrs. ...........000000s 40 ACE VT S8OGCKET ................ . 1,50
CONDENSERS—VARIABLE WIXICO MOUNTING
Connectiout 001 ................... $6.50 For D-L or H-C Colils
C-E Bal. withdial ................. 980 Table TyPe .........ccocvvenannnes $8.00
C-E 0008 with dial ................ 750 Panel Type ...........ccecvuensaens 6.00
Murdock mtd. 001 ................. 4,73 VARIOMETERS
Murdock Interior 001 ............. . 425 Amrad Mounted ..............0000 $14.50
Muardock 0005 mtd ............... 400 C-E withdial ...................0 6.50
INSTRUCTION BOOKS - Radisco with dial ................ 8.50
EBxperimenter’s Manual ............. $2.25 Klitzen mtd. Incab................ 9.00
Practical! Radio Meleg. .............. 2.25 WAVEMETER
Audel’s Easy Lessons .............. K Amrad ........c00 0000 etineane . .$8.50

Mall Orders receive prompt attention. Send 3¢ stamps for catalog
THE PRECISION EQUIPMENT CO.
2437-2430 GILBERT AVE. - Dept. C. - CINCINNATI, OHIO
. You May Pay More But You Can’t Buy Better

RETURN COUPON

American Radio Relay League,
Hartford, Conn.

Enclosed find $1; please enter my trial subscrip-

tion to QST for 7 months.

Name.

AJJ

Whev'l writing to advertisers please mention THE WIRELESS AGE
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voltage while with insufficient emission
it varies as the square root of the
voltage. 4

For best results it is necessary
that the amplitude of the high fre-
quency oscillations for moderate
speech be double the amplitude for
no speech.

Capacitative coupling is better for
long waves; inductive coupling is bet-
ter for short waves, and a combina-
tion coupling for all waves.

—Bulletin 13th Naval Dist.

40 THE WIRELESS AGE

" The tube you have been
waiting for!

. Radiotron UV -202

The new five-watt transmitting tube, Filament current, 2.35
amperes at 7.5 volts. Plate voltage 350 ‘wolts. Price Receiver Tuning
$8.00. Postage ten cents. IT seems to be common practice

among present day operato:ss“; Sa(:
HE ADQU ARTERS FOR adjust their receiving appara h
C. W. EQUIPMENT

signals which they are copying are
picked up on a setting of the various

Tuska inductances, microphones, transformers, meters,

etc. We still have a few Type T-A-W Roller-Smith radio

controls Iwhich gives a fairly tight
degree of coupling. Loud signals are

frequency ammeters, 0-1, 0-2.5, 0-5. amperes. SPECIAL

at $5.00 each!

thus obtained with a fair degree of
EVERYTHING FOR THE AMATEUR

selectivity. However the advantages

of loose coupling are such that every
operator should become familiar with

Our stock regularly comprises standard equipment made

by the leading manufacturers,—General Radio Co. labora-

tory apparatus, Clapp Eastham vario-couplers vario-

found to be far superior to a tight
coupling. Tight coupling is inefficient,
although effective for pick up work
and sometimes necessary when work-

the correct procedure, and the results
obtained with loose coupling will be
meters, Murdock receiving and transmitting apparatus,
“Brown’ Phones, Radio Corporation’s products, etc., etc.

By sending your orders to us you realize the ad-
vantage of obtaining all your equipment, at one time,
from one place, in one shipment.

88 Broad Street
Boston, 9, Mass.

Bulletin 14, listing the best in radio equipment, will be
senl Free on request to any reader of Wireless Age.

ATLANTIC RADIO COMPANY

Branch, 15 Temple Street
Portland, Maine.

CO-OPERATIVE
RADIO BUYING

This association is rendering SERVICE
and SAVING to the radio amateur. If
you purchase radio cquipment, send
stamp for details. We supply everything
of standard manufacture advertised in
this magazine.

STORAGE BATTERIES:
A-1 Endurance 40 ampere

hour6 volt............. $12.50
A-3 Marko, 6 volt 20-40

amp hour ............ 14.60
A-4 Marko 6 volt 40-60

amp hour ............ 18.00
A-5 Marko 6 volt 60 am-

pere Ford special ..... 17.10
A-6 Marko 6 volt 80 am-

pere Ford special ...... 21.60

Prices on batteries of ‘any voltage or
ampere hour capacity on request. The
“Endurance” battery listed above is
made especially for the association and
cannot be equalled elsewhere.

Mutual Purchasers Association

2 Stone Street New York
Dept. A.

Charge Batteries—Make Your Own Light
The HB Li htlnE and Battery Charging Set
makes electric lights for as low as 2¢ per Kw.

prons” of*sToR* o o REY
[ 0 er
month charging batt.exses. Jer.
ates from line-shaft or engine.
Small Payment Puts This

Money-Maker In Your

Garage or Shop

owimuce on easy terms. Prof-
ts gaay for outfit. Absolute mon-
2v-Back Guarantee. Ask our

service Department about pr.
:r size for your needs. l‘)?x;
‘his ad to {our letterhead and
vrite TODAY for information.

Hobart Bros. Company, Box Z38, Troy, O.

PLATE BATTERIES

22 1-2 Volt Units

Five large size flashlight batteries soldered
together with 14 inch brass strip. Terminals
of brass strip drilled for bolt and nut con-
r]njectéons. Price $2.00, postpaid anywhere In

ECONOMY RADIO SUPPLIES CO.
282 Sanford St. East Orange, N. J.

When

www.americanradiohistorv.com

ing fast, involving various changes of
wave length.

Many operators try loose coupling
at times making other variations to
compensate for the change in inductive
relation between the primary and
secondary, but the majority will con-
demn a loose coupling as being less
efficient antl satisfactory when com-
pared with tight coupling. This is be-
cause the correct method of receiving
signals with loose coupling is not
generally known. Numerous experi-
ments have shown the writer that the
method outlined below will produce
results far superior to the general
method of tuning and in many cases
even louder signals than from-a tight
coupling. The reduced interference
from other stations is a big factor in
favor of loose coupled tuning and

should not be disregarded.

The signal should be picked up on
the broadly tuned setting which in-
volves a tight coupling. The coupling
is then loosened to a point where the
signal is just audible. The primary
and secondary are now retuned to
produce the best signal at this loose
degree of coupling. The coupling is
then closed to the point where the
loudest signal is obtained, slightly re-
tuning the secondary if necessary, but
the primary should not be changed in
any way. With this method of tun-
ing the best coupling will always be
found to be much looser than with
the close coupling method.

This method is slightly longer than
the general practice of tuning in the

writing to advertisers please mention THE WIRELESS AGE
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signal and then loosening the coupling,
but the results will be found to repay
the extra effort involved. Loose coup-
ling will be found to be much more
‘important on the shorter wave lengths
also as the primary and secondary re-
actances are stronger at a short wave.

The writer is indebted to a paper of
Dr. ‘Austin’s for the information on
loose coupling and is now a strong

booster for it.

Perhaps this will help

eliminate some of the QRM signals

that we so often hear. —YB

Queries Answered

Answers will be given in this department to
questions of subscribers, covering the full

range of

art

readers will

which are of
be

lawi!'etlesgh subje:tf, lblitmonly ;h:ge
hich te to the technical phases o e
which re pe

to

published here. The sub-

scriber’s name and address must he given in

all letters and
written on;

only one side of

‘the paper
where diagrams are necessary

they must be on a separate sheet and drawn

with India ink. Not more than five

uestions

of one reader can be answered in the same
To receive attention these rules must

issue.

y observed.
Positively no questions answered by mail.

R. S,

Modoc Point, Oregon.

A better circuit for your purpose is
given below.

‘R. S,

Brooklyn, N. Y. .

Your request for data regarding the sim-
ple construction of a two-tube radiophone,
run from a sixty cycle source of power is

to say the least, a rather large order.
lengthy article would be required. We sug-
gest that you obtain Bucher's “Wireless
Experimenter’s Manual,’ 'in which will be
found valuable information regarding th

answer to your questions; also get in tou

A

with radio -men who are operating radio-
phones under the con’c.litxgns specified.
*

H. M. P,. Sewaren, N. J
Your questions fail to

izive all the neces-

sary data needed in order to calculate the
sizes, etc., of the various pieces of appara-
tus you desire to build. When writing to
us always state the purpose of each in-
dividual part giving frequency input and
output voltage and amperage, also all sizes
of various parts intended to be used. It is
impossible to answer generalized questions
with any degree o‘f a‘ccu:acy.

A. E. L, New York City. ’

The diagrams you speak of, are to our
knowledge patented, also the one requested
using two variometers and one coupler.
very large electrolytia rectifier will have to
be built to supply enough current for an
arc and if the current is not smoothed out
by means of large choke coils and con-
densers, the frequency changes in the sup-
ply current will be troublesome at the re-
ceiving station, for the undampt energy
radiated will be modulated by the supply
frequency.

E.

*x %x ¥

. and E. T.,, Watertown, Wis.

ote the answer to R. S., this issue.
would be better to use a harder tube and
eighty to one hundred volts obtainable from
ordinary flash light cells and operate fila-
ment on a storage battery.

When writing to advertisers please mention THE WIRBELESS AGE
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' This buzzer maintains;a’constant note
-and is recommended as 'an exciter for

checking wdvemeters where .pure note
-and ample energy-are-required.

‘It consists'of 'prdetically 'a closed cir-
-¢uit fleld of 'low -reluctance, -having a
steel ‘armature to wliich :is ‘riveted a
‘strap suppsrting a movable contact. The
-armature tension is adjustable by means
of ‘a ‘screw ‘with -a milled head large
enough to be easily and permanently

Illustration Shows Buzzer With Metal Cap Off

adjusted with the fingers.

The station-

ary contact is adjusted by means of a

similar screw.

The magnet coils are

connected in series with a total D. C. resistance of 3.9 ohms.
Shunted across these coils is a resistance having a D. C. value
of 3 ohms. This shunt eliminates all sparking such as occurs
at the break on ordinary radio buzzers and the energy saved
thereby is transferred into any oscillating circuit connected to
it, the result being that this buzzer as constructed radiates five
times more energy than any other existing type. All connect-
ing wires liable to be broken are eliminated. Contacts are of
genuine platinum, which is essential in order to maintain a
constant note. The parts are mounted on a Condensite base
to insure constancy in operation.

This buzzer is also made to operate on a 6-volt direct cur-
rent, a feature making it' valuable for communication and other
purposes where a 6-volt current is available. It has also been
approved by the U. S. Government.

Diameter 2 in., height 13 in. Thg cap is attached to the

base by a bayonet joint.

List No.’

Price

55 Mesco Radio Buzzer operating on 1.5V ....... . $2.50

WIRELESS MANUAL NI2

You should have it even if only
superficially in ound

It contains 200 pages, fully illus-
trating and dmr{bmg the many
instruments used in Radio. 45 p?es
cover general instructions, ia~
grams, station calls, tables, codes
and other information.

The book is printed on highly
finished paper with a two-color
cover and measures 9 x 5% inches.

.

MANHATIAN

Containing as it does a fund of
valuable inf ti t ally

tained in a tal it ap-
proaches nearer a text book in the
fascinating fleld of wireless tel-
egraphy. No expense has been

spared to make it accurate and re-
liable. ‘

No Wireless Experimenter Should
be Without the Mesco Wireless
Manual, We ask 25 cents (25¢) for
it—give you a coupon receipt which
can be applied on any future order.
Send your name and address now,
and get one of the most complete,
comprehensive and reliable wireless
books published.

MANHATTAN ELECTRICAL SUPPLY CO. INC.

17 Park Place
New York

114 8. Wells St.
Chicago

1106 Pine St.
8t. Louls San Franel

604 Mission S8t.
sco

If you have anything to sell try the classified section of the

WIRELESS AGE

HOT WIRE AMMETERS

We have on hand a large stock of Roller-Smith Type TAW Hot Wire
Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes.

We are offering these at the remarkably low price of $6.50 each,

postpaid.

Send 10c in stamps for our catalogue.

The Radio Electric Company

3807 Fifth Ave., W.

Pittsburgh, Penna.

www.americanradiohistorv.com
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D-L INDUCTANCE COILS 1-2 PRICE
Order Now. Best Coils Given Out First  All Are Good.
Some Slightly Shop Worn

They are unmounted, and cover the wave lengths, as foll‘ows:

D-L-400, 2050-6300
D-L-500, 3000-8500 .
D-L-600, 4000-12000 ...
D-L-750, 5000-15000 ...
. D-L-1000, 6200-19000

D-L-1250, 7000-21000 . ..
D-L-1500, 1200-25000

All parts for the amateur and anything in Radio we have

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.
235 Fulton Street New York, N. Y.

An Addition to the :
THORDARSON [1i2] LINE

Type “RS”
TRANSFORMER

1 K.V.A 8,000 volts..... $15.00
|72 10,000 “ ... 20.00
1 “ 15000 e 30.00

Transformers, Oscillation Trans-
formers, Condensers, Spark
Gap Rotors

Thordarson Electric Mfg. Co.
511 South Jefferson St. CHICAGO

subject.

AprIL, 192

F. B. S., New Orleans, La.

There are so many things to take into
consideration in your case that it is al-
most impossible to give any correct data.
Rather than make a false statement we
suggest that you write the Western Elec-
tric Company directly. You will obtain
better modulation by using the Heising
method, having two of the tubes modulate
the two oscillators.

* % %

R. W. H., Brooklyn, N. Y.

The impedance coils you speak of will be
all right for the purpose desired. There
should be no difficulty when using one A
and B battery for both circuits. The exact
voltage for resistance coupled amplifier is
a matter of trial, depending upon tube
characteristics and the coupling resistances.

* % *

B. B., Wichita, Kdnsas.
‘Diagram requested is given below:

L. D, Kinsale, Va. L.

Any plain regenerative circuit will oper-
ate satisfactorily. Some suggested dia-
grams are shown on page 21; January issue
of THE WmELESS AGE. Radiophone can
be received. The plate voltage depends
upon the tube. Exact data regarding lo-
cation of radiophone stations and at what
time they operate is mot at hand. Your
communication has been referred to the
N.A.W.A., but We suggest that you write
them again.

x % %
F. C, Springfield, Ill

We doubt if using the automobile lamp
as suggested will give results. Why not
try it? Regarding your question about cry-
stal and three element tubes, the exact fig-
ures vary with different crystals and tubes,
but the vacuum tubes win every time, es-
pecially when using regenerative circuits.

* % %

P. M. W., West Branch, Iowa.

There is no published data explaining
fully the construction and theory of the De-
Forest buzzer radiophone that we know of.
The high plate voltage is produced by means
of a spark coil with vibrator. The book,
“Valves and Valve Apparatus, No. 11,” by
R. Stanley, published by the Wireless
Press, contains some information on the

* % %

W. F. G, Fort Moultrie, S. C.

As to dependability of your circuit we
suggest that tests be made in comparison
with a standard tickler coil hook-up. Let
us know what results are obtained. The
condensers can be of .001 microfarad ca-
pacity, although the grid condenser may be
a fixed capacity of about .00025 micro-

. farad.

* % %
L. E. S., Memphis, Tenn.

Regulation ten ohm rheostats for the
filaments may be used. Standard vario-
meters will operate successfully. Voltage
of A battery from 6 to 8 volts. Hot Wire
or thermo coupled ammeter reading up
to one or one and one-half ampere will
be sufficient.

When writing to advertisers please mention THE WIRELESS AGE
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ACME

TESTIMONIAL

January 20, 1921.

Acme Apparatus Co.
Cambridge, Mass.
Gentlemen:

I consider it a pleasure to tell
you that I have succeeded in work-
ing past the four boundaries of our
U. 8. with one of your 1 KVA old
type transformers.

Really, it is a wonder and has
a real “kick.” My sigs heard
aboard a ship 1,400 miles east of
New York, 2300 miles in all. 9EQ
is reported QSA by several stations
on the Pacific Coast, including
Santa Barbara, Cal, and Van-
couver, Wash. 9EQ was reported
QSA at Napanee, Canada, and I
talked to a ship at Tela, Honduras,
1500 miles south of St. Louis.

All this work is due to you,
gentlemen, and I wish to thank you
and offer you my best wishes for
continued success in the future.
Your ACME can't be beat!

Yours very truly,
(Namg on Request).

“The apparatus
with a guarantee”

Acme Apparatus Co.

23 Windsor St., Cambridge, 39, Mass.

Transformer and radio engineers
and manufacturers

Tuska C.W. Inductance

Use a Tuska O. W. Inductance in yoar
new tube set. Send your dealer’s name
and 5§ cents for our illustrated C. W.
Book!et. |
THE C. D. TUSKA COMPANY
HARTFORD, 4, CONN.

High Type Insulation

for Exacting Demands

S your problem one of superior insulation? Is
l it one of finding a material of high dielectric
strength?

Do you require a material that is tough, and
strong? One that will not crack, chip, break
or deteriorate with age? Must it be adaptable
to bending, twisting or forming? Is easy ma-
chinability and fine finish a factor?

Diamond Fibre will do all these things and more.
Or, if you must also have extreme resistance to
water try Condensite-Celoron. This latter ma-
terial is especially adapted to radio work.

Both Diamond Fibre and Condensite-Celoron
are supplied in sheets, rods and tubes or, we
can machine to specifications if desired. Write

today for full data.

Dept. &

Diamond State Fibre Company,

Bridgeport (near Philadelphia) Pa.

Branch Factory and Warehouse, Chicago
Offices in principal cities
In Canada, Diamond State Fibre Co. of Canada, Ltd., Toronto

‘* EVERYTHING IN RADIO”

WESTERN RADIO ELECTRIC COMPANY

Send for Our March
STOCK BULLETIN AND PRICE LIST

550 South Flower Street —_— Los Angeles, Cal.
AMATEURS—ATTENTION!
Transmitting Variometers .......... $15.00
Variometer In cabinet.............. 10.00
Variometer without cabinet or dial.. 4.50
Variocoupler in cabinet .......... 13.00
Variocoupler without cabinet or dial.. 6.00

Rotarycoupler in cablinet........... 15.00
Rotarycoupler without cabinet or dial 8.00
Wooden parts for variometer....... .00

All prices postpaid.
A. GREENBERG, R2 Hackensack, N. J.

When writing to advertisers please mention THE WIRELESS AGE
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RS T

A REAL VARIOMETER

Efﬁclently Deslgnedmnt ” S.;.lentiﬁcally Correct
Distributed Capacity is Nil

This instrument represents the last word in Variometer Construction. It is the
result of many months of experimenting and designing, involving exhaustive tests and
trials, by & well known Olovehnd Radio En‘lneer. We cisim this to be the most eficient
type of Variometer on the mark

CALIBRATION OIJ’BVE turnhhod with every instrument.

78" Variometer, “Huradio” winding as above, with knob and dial ......$ 7.00

«78” Variometer, “Huradio” winding as above, without knob and dial .. 6.50

Set of three, two variometers and one variocoupler ...............c..n 19.00

Same without knobs and difls......ccevviivreeeninernennneceneennns 17.28

‘We also manufacture Variometers with one-piece monldod stators and wooden rotors;
wound to standard specifications. These are known as our *78” Variometers, type ‘A’

windings and are the same price as ‘‘Huradio.” "73" Variocouplers at same price as
variometers.

We also make the “73” single blade Antenna Switch.
IMMEDIATE DELIVERY—DEALERS WRITB
Order the nmew “Radiotronf” “U V 200”7 Tubes from us.

RADIOLECTRIC SHOP Dept. W., 919 Huron Road, Cleveland, Ohio

ApriL, 1921
e

Write For Remler Bulletins T E L E G R A P “ Y
No. 1001-1002. Full descri%tlon and

prices on Radio Apparatus t! \.ndwuuv Accoummc

RADIATES QUALITY w'tnopporw 2:- ?:r ng‘:i:nkgmen; Oldeot nnd
ml R Mf£ school; establ elewr- h -
Ren ™ Cufﬁiﬁham,gsﬁ?ﬁ‘&a"y :v‘pyt;rg:dkifu mﬁﬁ}?&%&“&l’m pens
163 Sutter BStreet, San Francisco DODGE’S INSTITUTE & Street, Vaiperaise, ind.
THE
Doolittle D t
swre¥r™ YENGTH DECREMENT

The Wavemeter is the Yard Stick of the
Radio Art. In tuning up & Spark or C. W.

and in countless laboratory ex'perlmente
lt la the ultimate source of reference. But
the Wavemeter does not tell the whole etory
because it does not measure the Logarithmic
Decrement, the factor which tells whether
the energy radiated your set con-
centrated in a single a{arp wave ot great
intensity or spread over a broad band of
wave-lengths where it causes QR\& and re-
duces your range.

. The Doolittle Decremeter is both a su-

rior Wavemeter and a Decremeter. The
Vave-Length and Decrement can be ob-
tained simultaneously, wdthout complicated
calculations. The range is 130-300 meters.
Bakelite panel and insulation are used ex-
clusively. An ideal instrument for Radlo
Clube as well as individuals.

Price - - - - - $25.00

SEND FOR BULLETIN 107R
DESCRIBING THIS INSTRUMENT

F. M. DOOLITTLE CO.

817 CHAPEL STREET NEW HAVEN, CONN.

They know how!

important reason for the accuracy
NE hich Corwin

y and carefully.
bel Send indyonr otrdt%r for any ltem llstecd
ow, and expec e same COu ac-
curacy and speed that bave denghted

thousands of other amateurs.

w Radisco Coup)

Order your new Radlseo Moulded Vario-
g;mpler,i asta dvertised on gxagvee g (l'itbtégﬁ

8 rec from us.

“ely of the first shlpment. Price
s‘l%p 0 postpaid.
Universal Coil-Mounting Plug
Anyone can easily make smooth running
s e to~ At Radisco
accurate
band wound coils. Prioe, 800 ponmud.

VACUUM _ TUBES

~ Electron Relay .......cccecvens .$6.00
VT Amplifier, 1 lb
VT Extra

Murdock 3 eesesasecessaanas
Clupp-Eutham 800 cessssse veess 1.60
Clapp-Eastham 800. . 9.60
Chpp-mlthtm 8008 eeasseaanen 11.60
Complete with dial
Shipping welxht One Pound.
GRID CONDENSE!
3 centc..........asc

Radieco, Potu‘lge
AN'!‘ENNA SWITCHES

Murdock, 3 108, .......0c.e.... $4.50
Clapp-EuthAm 10 s, ........ 12.50
OSOILLATION TRANSFORMERS
Murdock No. 424 (6 1bs.)........ $6.00
RADIO CRAFT PRODUCTS
DeteCtOr ..coovseccnsancocnss . .$16.00
Two step Mfler ........0000 50.00
Detector and 1 step.......... ... 45.00
Detector and 2 step....... ceeeee 70.00
Postage paid.

«B” BATTERIES
Radisco No. 1, 2 1b8. ............ $1.50
Radisco No. 5 BIbB. ...cocvvennnnn 2.65

Everready Storaxe batterv prices on

application.

TUSKA C. W. APPARATUS
181 Coil. I $ 7.560
182 Coil, 2108, ....cvenriennn . 10.00
183 Coil, BIbB. ..eiiiiiriaiaann 12.60
170 Filt, 81b8. . ..coveveianns 16.00
AHPLII"YING 'I'BANSFOBMEBS

R. Co., 1 1. .... 85 00

Federal 1.
JACKS AND PLUGS

Federal Closed Circuit 85¢
Federal Open Circuit..... T0¢
Federal Double Circuit ......... $1.00
Federal Plug .........ccuoenuns 2.00
‘Pospaid.

ALL RADISCO COILS and Wireless

Press Books.
ROTARY SWITCRES
(lapp-Pastham, No. 19.......... $1.00
Clapp-Eastham, No. 19A ........ 35
OQur Own, No. 1 .......cccnnnnn 40
Our Own, NO. 2 ....coevvvnnnnn

B8 tveiiiienaanaeaaas
CORWIN DIALB
No. N N
No. 67, 3" with knob........
No. 68, %" .....oovvenrnnn
No. 09 3%” with knob
Postpald

RECEIVERS
Murdock, No. 55, 2000 ohm....... $4.50
\durdock, No. 55, 3000 ohm ...... 5.50
Brandes Superlor cesessaessnasase 7.00
Baldwin C .......coviiveniinnns 16.50
Baldwin E, improved ............ 20.00
Brown-lie. N .................. 12.50

lng werlght Pounds
CONTACT POl

CP-No. 1 Brass, dozen ............ 25¢

CP-4 Brass, dozen .............. 35¢

CP-5. Nickel Plated, dozen........ 45¢
P ald.

VARIOMETERS

Radisco No. 1 ........... sesasns $7.00

Radisco No. 1D ..cocvvnrnnnnans 8.50
3 pounds.

All orders for apparatus not listed
id must be accompanied
by post.uxe charges.

A. H. CORWIN & COMPANY

Dept. C3. 4 West Park St., Newark, N.J.

o)
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Another Grebe Triumph !
150-3000 METERS.

adopting the Armstrong Regenerative circuit to a re-
ceiver having a wave-lepgth range of 150-3,000 meters.
The result is the

Type CR-5
Regenerative
Receiver

This {8 a complete receiver. The only additional equip-
ment needed are phones, batteries and a detector tube.

Included in its range are amateur, navy and commercial
wave-lengths, special land stations, -hlg stations, navy
low-wave arcs, all radio phone work and “Time.” 1In
operation, it is the last word in simplicity.

Ask to see it at your dealer’s today.

ed Under the Original Armstrong and Marconi Patents
».,, Houston, Leo J. Meyberg Co., San Francisco, Cal

J. H. Bunnell & Co., New York City.
Y. F. D. Pitts Co., Inc.,, Boston, Mass.
.and, Ohfo. Philadelphia School of Wireless Telegraphy,
, Il Philadelphia, Pa.
r. Co., New We&FEm Radio Electric Co., Los Angeles,

A. H. GREBE & CO,, Inc., 78 Van Wyck Blvd., Richmond Hill; N. Y.

After much experimental work, we have succeeded in

A NEW MoDEL, JONES SHORT WAVE REGENERATIVE RECEIVER,

A superlative Cabinet Receiver, built with the
same technical skill and care that character-
izes our higher priced sets. Model “H” will
hold its own against the best in the market.
NO SEALS, NO SECRETS—]Just standard,
approved circuits arranged intelligently in
compact manner that materially reduces the
Model “H” 2002500 Motors Licensed under Marcont cogst. Bulletins on request.

IN CABINET FORM, FOR - $29.00

Manufactured by the JONES RADIO COMPANY, 384 Monroe Street, Brooklyn, N.Y.

Radio Telegraph A
0 Teeampy EAST SIDE res

We can train you in a short time A course which covers the theory

for a first grade commercial license. Y. M. C. A' and operation of the arc completely.

Complete equipment. Experienced Given separately or in conjunction

instructors. Gymnasium, Dormitories, R ADIO with regular radio course. Complete

Employment Bureau, Restaurant. In SIX sessions.

SCHOOL . Typewriting

149 E. 86th St., The touch system taught as used in

Morse

A course in Commercial Telegraphy New York City connection with Radio and Morse

Operating.
. . ) *The Best Radio School .
with leading telegraph companies. in the East” Invaluable to the man who wishes

which fits graduates for positions

Experienced Instructors in charge. to become an expert operator.

When wrlting to adveriisers please mention THE WIRELESS AGE
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Federal Radio Accessories and Parts

Are Distinguished for Their
Reliability, Quality and Efficiency

WRITE FOR BULLETIN 101 AND 102
Federal TypeA W22 Tronsformer

Detector

>

No. 226-W Type A %ﬁ No. 52-W 2200 Ohms
s
AUDIO FREQUENCY e J
Transformer 60 Woks 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 amphﬁcatxon of 400 times.
(Audibility amplification of 20 times.)

Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160.000 times.
(Audnblhty amplnﬁcatxon 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.

Buffalo, New York

When writing to advertisers please mention THE WIRELESS AGE
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RADIO INSTITUTE OF AMERICA

(FORMERLY MARCONI INSTITUTE)

98 Worth Street, N_ew York City (Third Floor) Telephone Franklin 6245

AMERICA’S FOREMOST SCHOOL
for Instruction in
Radio Telegraphy

Our Instruction Covers the Entire Radio Field
Qur Graduates Cover the Entire World

PRACTICAL TRAINING QUICKEST RESULTS  SMALLEST COST

Afternoon and Evening Classes Throughout the Year. Pros-
pectus Mailed on Request. Address all Inquiries to Director

Branch School
New Call Building, New Montgomery St., San Francisco, Cal.

J. 0. SMITH
3CotonAve~.V-llcySuun.L,l‘- Date....ocveereenniieinnnn. 192...
Spar! .
Radio :- Your 1(6‘3, were heavd at thisstationon ....................... : When You Hear
Voice th
. ; e other fellow
at.... A time with sudibility Y¢*K 8904 when you were :3{#‘"" .......... I
P. M. fair excellent g 1 .
bad e . bed Wave + Let Him Know It
Fading was W&w Local QRN VS mode;an:lee ap P TP |"'—__:' ___.___
Receiving setRd .. YO --------- - W.... 40 .......... . .. ..ooooiieatiiiinns i gg Lo
. audio 1 a’ P |
................................................ pe amplification 4.0 ; : E S
Transmitter Uil .......--- 20 -------------F----- - i : g : Do :
...................................................................................... ! - gE E
Type aerial........ length...... ft. Height...... fto........ wires. cAunm ...... Amp. : g =3 :
L9 . -} .
Remarks.........cooovviniiennnnn I . & : ¥ : g
cF - T
....................................................................................... I ,g'g . . :
w® . . .
s::v:'v:;n:wov :::‘l. Inc. Operator.........coieiiiiiianeiennn, i S u
I P
We are preparing to print a large quantity of these cards. Order yours now at | ‘= oo
o .o Y . . L] . :
special “first printing” prices given below. ) ! 20 Do
= . R
DELIVERIES MADE IN ONE WEEK TO TEN DAYS [ 88 Do
. 15 28, A
PRICES Your name, address and call letters will be 17 <: % oo
100 cards.....8 3.00 printed in ‘Red. : £ E& g;__é Do g
200 LR 5.00 w3t BT« :
moe ~ 7 oo | WIRELESS PRESS. Inc.. 326 BROADWAY |3ES°F. ¢ ¥
...... 1. S27 22 . g =
NEW YORK E O I
[ = T2 A 173 &)

When writing to advertisers please mention THE WIRELESS AGE
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POWER TUBES

RADIOTRONS U.V.-202

FOR POWER WOR ATED AT 5 WATTS
ARE HERE PRICE $8.00
MODEL U. V. 202 MODEL U. V. 203 MODEL U. V. 204
S watt 50 watt 250 watt
- Price $8.00 Price $30.00 Price $110.00

FilamentV.—714 voits 10 volts : 12 volts
Filament current—2.35 amps. 6!4 amperes 1S amperes
Plate V. 350 volts 1000 volts 2000 volts

Deliveries Begin March 10th

These Radiotrons are new types of Vacuum Tubes of

improved operating characteristics, especially designed to

provide long operating life. _
A complete line of Radiotrons for radio detection, ampli- AKX

fication and other power work are now available.

See your nearest dealer for full information Ty

‘The Radio Corporation’s tubes are covered by patents dated November 7th, 1905, January | -
15th, 1907, and February 18th, 1908, as well as by other patents issued and pending. Tubes
licensed for amateur and experimental use only. Any other use will constitute an infringement.

Address all orders and inguiries to
SALES DIVISION, COMMERCIAL DEPARTMENT INZ4 A

RADIO CORPORATION OF AMERICA —

— - 233 BROADWAY
. NEW YORK CITY

When writing to advertisers please mention THE WIRELESS AGE
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