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Protessor Albert Einstein, proponent ot the world famous relativity theory with leading radio and electrical men at New Brunswick

Reading from left to right: David Sarnoff. Thomas J. Hayden. Dr. E. J. Berg, S. Benedict, Professor Albert
Einstein, John Carson, Dr. C. P, Steinmetz, Dr. A. N. Goldsmith, A. Malsin, Dr. Irving Langmuir, Dr.
Albert W. Hull, E. B. Pillsbury, Dr. Saul Dushman, R. H. Ranger, Dr. G. H. Campbell and C. H. Taylor.

The New Poland Radio Circuit

And Many Exclusive rFeatures in This Issue
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WORLD’S ONLY MAKER
Moulded High High Tension Insulators
hliles  INSUL!  TO 1.000,000 VOLTS
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“MADE IN AMERICA™
Louis Steinherger's Patents
No. 4500 No. 4502 No. 4507 No. 4514 No. 4618

No. 6811 No. 6278

New No. 10 Old No. 10

No. 7521

No. 6848 No. 7302
No.

No. 6222 E%

No.

No. 9361
ES NAVY and AB.MY and Wireless Telegraph and Telephone
rious requirements, each grade possessing special characteristics.
‘“‘Blectrose’’ Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits.

ELECTROSE STANDARD PRODUCTS

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

Klectrose Railway lLine 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 epecial forms
of Trolley Wire Suspension Insulators, etc., etc. Complete line always carried ia 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.

SOULLE MANUPACTURIL RS . . . !
60-32 Washington Strect 27-37 York Street

66-76 Front Strect 1-23 Flint Street

EXOCKLYN, N. Y., AMERICA
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No wonder you, Mr. Radio Man, are confused by the e.:traordindry descriptives such as best, most
efficient and all the others you know so well. Do you ever stop to think that any one who can pay for an
advertisement can make these claims? Fraternize with the old-time radio men and find out their opinion

of Clapp-Eastham apparatus, of Clapp-Eastham service which goes with every sale and their reputation for
fair dealing.

No one need experiment with unknown products unless he wants to. Your dealer will sell you our
products if you insist but he is only human and is often tempted by a greater profit on an inferior product.
Remember you pay this greater profit. Our apparatus will give you the greatest possible bargain, YOUR
MONEY’S WORTH—you cannot hope for more. And with every purchase goes the guarantee of the
oldest manufacturer of Radio Apparatus in the United States. .

Type Z. R. F. D. A. Regenerative receiving
set is designed exclusively for those who re-
quire the very utmost in long distance short
wave reception. It comprises two of our
Z. R. V. Variometers, one Z. R. C. Varlo-
coupler with ewitch, one of eur famous bal-
anced condensers and a detector and twe
stage amplifier.

All sare mounted on a highly finished
311::« panel in heavy oak case with hinged

ver.

except bn'lba batteries

Pr‘l&edmte ep ..... ceeees...$140.00

Same set without am; llﬂers, T
Z. RF.D. ........ '.’ ..... y'pe 85.00

Same set without detector, ampllﬁer.
variable condenser or cabinet, Type
Z. R F. ciieeeiienincnnnnnnns .. 388.00

Detector panel only, Type Z. R. D. .. 12.00
One etage amplifier panel, Z. R. A. .. 18.00

Variometer, Type Z. R. V. With dial
and knob ........... ... . 000 6.50

.................. 7.80

Variocoupler, 'rype Z. R. C. with d‘lal
and h?ob switch and pointe ...... 9.00

: Balanced Varlable Condenser, Type
Amplifying coil, eemi-mounted, T¥DPO Q. O. ......vvurenennnenereneeneennennennnn $4.00 Fg and knob ........ 7.00
Unmounted Filament Rheostat, Type Z. R. B. ..coevieevnnceneenneenaennnnnn. 1.20 me mﬂﬂer' Type 0. Z. in 00
Knob and dial, 3 inch, heavy brass, black finish, mmposltlonknob ............... 15 c IR *

Graphite Potentiometer, 5000 ohms ’

The Hytone Panel Transmitter

All the advantages of 600 cycle transmitters are combined in this eet without the use
of cumbersome and expensive motor generator sets a® it operates directly on 60 cycle
current. It produces a clear high pitched note which is variable at wil. This set is
highly efficient, with low decrement and gives sharp tuning and minimum of interference
with maximum radius of communication. The set includes the following instruments all
mounted on a formica panel 14 inch thick: Transformer, special low voltage type, Hytone
rotary epark gap entirely enclosed in .aluminum housing, Variable speed motor direct comn-
nected through flexible coupling, Mica condenser, Oscillation transformer, Thermo couple
ammeter, main line switch and key.

Complete %4 K W Transmitting eet as above ................c0iiiiinrnnnanan. $250.00
Similar Transmitter 1 K W 0apaclty ........cciiiieiiienenenrnnrnonenanens $5600.00
These sets are also supplied in retings of 2-3-5 and 10 K. W. Prices on application.

We also supply the following tranemitting apparatus es shown iu our complete

catalogue

Transformers, Type Z. R. L. 400 watts, especially for rotary epark gaps .......... $15.00
Transformers, Type L. 500 watts, mounted $28.00, unmounted .................. 22.00
Transformers, Type L 1000 watts, mounted $40.00, unmounted ................. 34.00
Cambridge Rotary Spark Gap for use up t0 1 K W including variable speed motor .. 50.00
Improved antenna switch ..............iciiiiiiiiinniiinnnnnnn. [ 12.50
Boston Key on engraved Formica base, 10 amperes $7.50, 20 amperes ............ 8.00
Oscillation Transformers, Type ZB51 ........c.iiutitininnnnneeeennnnnneennnnnns 16.00

COMPLETE CATALOGUES SENT FOR 6c STAMPS. Patronize your local dealer.
If he won't supply our material your order will receive immediate factory attention.

CLAPP-EASTHAM COMPANY ciunaivce, mass.

HEADQUARTERS FOR RADIOTRON TUBES — All Types in Stock

When writing to advertisers please mention THE WIRBLESS AGE
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CHANGE OF ADDRESS—Notify us of any change- i
your address, giving both the old and new location.

326 Broadway, New York

GREAT BRITAIN, 12-13 Henrietta St., London AUSTRALIA, 97 Clarence St., Sydney, N. S. W
Yearly Subecriptions in U. 8., $2.50 Outside U. S.. $3.00; Single Copies, 25 cents

Entered as second class matter Oct. 9, 1913. Post Office at New York, N. Y., under the Act of March 3.1879. Copyright, 1921, Wireless Press, Inc.
Bdward J. Nally, Pres. J. Andrew White, Vice-Pres. L. MacConnach, Sec'y. George S. De Sousa, Treas. J. D Oonmee. Businees Mgr,

Owing to the fact that certain statements and expressions of opinion from correspondents and others appearlng in these colamns
from time to time may be found to bea the subject of controversy in sciemtific circles and in the courts, dt.her now or in the future, and
to eometimes involve questions of priority of invention and the comparative merits of apparatus emli» yed in wireless the
owners and publishers of this magazine positively and emphatically disclaim any privity or responeibility for any etatements of opinlon
. or partisan expressions if such should at any time appear herein,

RENEWALS—When subscription enpireo you will find &
renewal blank enclosed Return with remittance promptly.

Published Monthly at

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 quahfy you to pass the examination for a first grade
license.

4341 WRichardson Ave.,
New York S
OMNIGRAPH MFG. CO. Jan. 2, 1020.
Oorulandt Street, New York.
Gentlemon :—1 wish briefly to commend your very ‘excellent Automatic Transmitter.

Recently I was successful im obtaining a ﬂrctclnucommerchllhddomceme-ndl

balleve that the Omnigraph was my pﬂnﬁfal aid.
four weeks course at a Resident Radio School in Theory only.

I relied
onﬂ:e Omnignphtogetmycodototbe roper speed, mdﬂleOmn!gnphdldlth‘

I wae one of two in a cless of ei to obtain a firstclass License.
_— stumbling block for the othen was CO And I know that a shert time
receiving (‘)'mnlmfh messages dally would have enabled. them to pass the examination
ans mﬂy

I belleve the Omn! to be the easi uickest and chea method to learn
the Tntermational Moms Code. oot @ pest
Cordially yours,

{(Signed) GEO. B. SELLERS
The Omnigraph is 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 undcr
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.

wnen writing w auverusers please wcuuvn THE wiainwurs> AGE
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plates of power tubes.
‘Out- Fllament FHament Plate

voltage current e cumnt
pu'éo 2.5 3!51’18):‘!8

200 12 5 250-530

500 ] 0

and double 150 MA and 500 MA capacity.

ACME C.W. APPARATUS

C. W. POWER TRANSFORMERS

For uee with rectifying devices or for A. C. directly on the
SPECIFICATIONS 110 voltl, 60 cycles
100 Two filament windings

200 Two filament windings
1000-1500 400 No. fikmment windings

1 1/2 HENRY CHOKE COILS

For use in ironing out pulsations and for modulating single

Yonr Dealer Will Be Glad to Show These.

ACME APPARATUS COMPAN

Transformer and Radio Engineers and Manufacturers

Filament Heating Transformer

FILAMENT HEATING TRANSFORMERS
alow the use of A. C. for power tube fllament heating.

SPECIFICATIONS 110 volts, 60 cycles
Secondas-r{ Ovoltage Secondary 7current

10-12 13

1
MODULATION TRANSFORMERS

give maximum modulation without distortion.

Otrt‘?r\’xt

The Apparatus with a Guarantee I

Ask for Bulletins

190 MASSACHUSETTS AVENUE
CAMBRIDGE 39, MASS.

-
The Sound-Method for Memorizing the Code

For success in telegraphing the letters must
be learned by their sound.

‘Each letter has a distinctive cadence or
rhythm which is easily memorized by a few
hours’ practice.

Charts which show the telegraph alphabet in
dots and dashes greatly handicap the beginner.
A mental picture of the dots and dashes of each
letter forms in the mind, and when a signal is
heard, the beginner naturally tries to call up
the picture of the letter. In practical telegraphy
there is not time to do this, and the next
signal is lost.

The charts attached give the key to the
rhythm of each letter of the telegraph alphabets.
It forms no picture in the student mind but,
instead, a sound is memorized, like a bar of
music.

The chart is particularly valuable in learning
to receive which is many times more difficult
than learning to send. An hour a day devoted
to memorizing the distinctive rhythm of each
letter will enable the student to send or receive
a message in a few weeks.

The beginner is strongly advised not to
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
dificult to send or.receive in the telegraph
alphabet properly—by sound.

WIRELESS PRESS, INC.
326-28 Broadway, New York

Copyright, 1921, Wireless Press, Inc., N. Y.

0 N 00 B

<—a&THIS NEW WAY
OF LEARNING THE CODE

is the easiest, quickest and most thorough ever §
devised for learning without instruments

If you want to learn the code—

If you want to “cinch” the signals
you can’t remember easily—

If you want to help some one else
learn the code—

GET ONE OF THESE CARDS.
Don’t try to teach the Ears through the Eyes

This system teaches the signals as they
come through the Head Phones

Contain both Continental and American Morse—Printed on Celluloid
Fit Your Pocket.

Price 50c
WIRELESS PRESS, Inc., 326-28 B'dway, N. Y.

\ J

A A

When writing to advertisers please mention THE \WIRELESS AGE
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Become a)
leader in this
~ field. Make it
your lifework

--the big rewards are yet to be won.

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

PRAOCTICAL WIRELESS TELEGRAPHY By Elmer E. Bucher PRACTICAL AMATEUR WIRELESS STATIONS
TS R TR 1 e RBIARET LD e e T e
ext boo reless 00k to trea - riment-
rately and rompletely, furnishing a progressive study from first er.c?;‘%l‘,’l‘ﬁl;h‘ Tostalis, msn:):etutmlny e e Bte.
principles to expert practice. 'Starting with elementary data, it pro- 35, 0%e0" Badfs Communication. . Complled by J. Andrew
m.l.. chlpter 57 chapter, oaor lthe entire fleld of wireless—funda- White, Editor, “The Wireless Age.”
-onwt3 s, eons l;‘x'% on “mnc cal operation. Paper in, 136 pages. Prefusely illustrated. Price

dloth. "Prics o somaly bo = foll $2.25

VACUUM TUBES iN WIEELESS OOMMUNIGATION, By E.'E Bucher ~HOW TO FASS U.8.GOV'T WIRELESS EXAMITATIONS
The enly book published that comprehensively covers the theory and N

dosign of amateur wireless transmitters and ‘recelvers.  Construction New edition revised and extended. 142 questions and am-

of u:g-fomerl. high voltage condensers, spark gaps, aerials, masts, swers. An ideal review gﬂ! book when used with PRACTICAL

peceiving sets for long and short wave length reception are described WIRELESS TELEGRAPHY. 5c

ta n&elt detﬁ‘l‘l. Con.ftruct.o& n&d ornltlon ofdre ntontin tecellven. Size 634x0% inches. Fully illustrated. Price .......

eascade smplifiers, preferred circuits fer long and short wave receivers,

@rection ml:,den. ul‘:derground aerials and the use of Weagant’s static HOW TO CONDUCT A RADIO CLUB By E. E. Busher

eliminator for amateurs—all these are covered. sz 25 Covers parliamen '&rocednre, indoor and outdoor experi-
Oleth beund. 340 pages. Fully lllustrated. Price ...... . . ments, 5,000-mile g sets. vacuum tube amplifiers and

VAOUUM TUBES IN WIRELESS COMMUNICATION, By E. E. Bucher detectors and many other subjects. 5
An elementary text book for students, operators, experimenters and Paper Cever. 148 pages. Fully illustrated. Price ..... C

emgineers. Tells in understandable language the fundamental operating
ciple of the vacuum tube. Shows over 100 different circuits for the

‘“c;al u;e“gt thlgeVacnmtr; Tlllll?c as a ge;%cior. 1Radio greéndlotol'r:; o
‘Amplifier. Regenerative Recelver, Beat Receiver an nerator

i:;‘:th.r 1 ue:emy .C'u{ar‘e’nmts. s and illustrations. Price .... $2 25 OP PORTUN lTY COUP O

RADIO TELEPHONY By Alfred N. Goldsmith, Ph. D.

Wireless Press, Inc. .

y
It is the only book treating the subject of Radio Telephony in all 32828 Broadway, Date ovevnnnninn. e ..

8s_aspects.

o '.l‘rh.lt- comp}lete texrg on tradio %olephg{:y Ila itnrge?ded ltorthl-m}‘}o ongineerls. New York.
ors and experimenters, also radio electricians in the Navy, men in < : -
8ignal Corps.p and especially men in the Aviation Service who handle Please send me at once the books checked below. I en
radie equipments. Presupposes very little knowledge of radio. Fully close $............ o
Eultnteld wl;h' wi;lng”dlagram: and previously unpublished photozzragla ...... Practical Wireless Telegraphy .......... ... 6328
wireless telephone™ apparatus. v.....Wireless Experimenters’ Manual ............ 226
388 pages, illus fons.. Full ecloth. Price ..... D o
WIRELESS TELEGRAPHY AND TELEPHONY—First Principles, | -----: Vacuum Tubes in Wireless Commaunication .. 338
Amntbmk t'loto, ?‘oll ':‘u%l:n‘l, bet “l‘!y ln u.tl)owgttt, %‘Ikuf ...... Radio Telephony .......cc.cccc00eiene teseea 250
new book intended to n between the elementary text book of ¢ . . Wireless Telegraphy and Telephony ....... . 350
:r‘b:s:?ﬁ;e.nntgr.the m‘hly 'pwlauud treatise of the advanced en;l fg@f ...... Telephony Without Wires ..............c0u00 5.00
Qleth, 323 pages. Fully illustrated. Price .............. $ . 0 ...... Thermionic Valve, J. A. Fleming ......... ... 5.00
u}oﬁz‘l}gy‘ g;"l‘;lglg;l‘t Wnltnfts the earl amg!tl’hl{lvt IB- h°°“"§’ ...... Oscillation Valve, R. D. Bangay .......... .. 298
e me! 8 at telephon .
aloctro-magnetic waves, the volume takes up the varlous problems of | «-vee- Fractical Amateur Wireless Statlens ...... .- T8
xoch transmission, describes advanced forms of spark and continuous I ...... How to Pass U. 8. Gov't Wireless Examinations .78
ve production, arc generators and vacuum tubes as producers of ......How to Conduct & Radio Club ......... R (]
eacillations, alternators and the various forms of frequency raisers and *Wireless Age (with book order) ........ e, 200
a broad discussion of the modulation of the transmitted energy. Ll eWireless Age (without book order) ...... il 250

ving apparatus and amplifiers are also discussed, together with des-
eriptions of the methods and operation of apparatus and circuits de-

ed for interference Prwentlon. 5 00 *Qutside U. S. 50c Extra.
Cloth, 306 pages. Fully illustrated. Price ................ .
AND DON'T FORGPET TO INCLUDE A YEAR'S SUBSCRIPTION TO Name
THE WIRFLESS AGE WITH YOUR-ORDER. REGULAR PRICE, $2.50 | Name .........o..ooiiliiiiiiiiiiiiiiieen. cesecnns
A YEAR. WITH BOOK ORDER, ONLY $2.00. (POSTAGE OUTSIDE
U. 8. 50c EXTRA.) 8 - P P
L1051 State ........ 000

S EnE w en G G G G G S S GEE G e S WS WS S D G W SED D G G 8 Mg

WIRELESS PRESS, Inc., ™’~&w York
e ————
T When writing to advertisers please mention THE WIRBLBSS AGE
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for experlmen C

NEW A-P RECTIFIER TUBES MAKES EXPENSIVE
HIGH VOLTAGE DC GENERATOR UNNECESSARY

A wonder—this newest A-P tube—a Rectifier that can be used effectively
with any transmitter tube of any voltage up to 750, and without a high voltage
DC generator. Step up your 110 V A-C lighting supply to 350, 500, or 750 volts,
using a small transformer, and two of the new tubes do everything else, rectifying
both halves of the cycle so the plates of your transmitting tubes get all the high
potential direct current necessary—zmthout the use of a high voltage DC

generator.

Tho A-P Rectifier has a 76 milliampere
carrying capacity, which is sufficient to
operate five A-P Transmitting Tubes in
parallel. For high power CW tranamission
useanniidmonal A-P Rectifier Tubes ln
parallel.

Connections

Diagram of

Furnished Free

A-P Rectifiers used in O A-C De-
Forest Radiophones, equipped with the
SHAW standard condensite four-premg
base, apd lleonled under SHAW patemts.
Price $9. rder from your dealer of
direct from' addreuel below.

V_Vith _Ench Tube

And for the best book on Radio, ask yow dealer or “LbbmuNTs OF

RADIOTELEGRAPHY” by Lieut. B. W.

ATLANTIC RADIO SUPPLIES CO.

. Btone, U.8. reot from

PAOIFIC BA.DIO snpmms €0.

8 KIRK PLACBE. NEWARK, NBEW JERSBEY 638 ms_smN ST.. BA.N FRANCISCO, CAL,
Distributors for Moorhead Laboretories, Inc.

A-P Recltifier Tube

Flange diameter, 3-1/4 inches
Body diameter, 2-9/16 inches
Scale length, 2.35 inches

KNOW THE TRUTH—STOP GUESSING

EQUIP WITH A

" Model 425 Thermo-Ammeter

to measure the radiation current and be certain that you
are putting current into the aerial.

Model 425 is a small size instrument harmonizing with
all other standard radio equipment. It possesses excep-
tional characteristics which make it the ideal instrument
for radio service; its low power consumption allows the
greatest possible energy to be put into the aerial; its 50%
safe overload capacity is a protection against accidental
burn-out; its size is conservative of space; it operates on
either audio or radio frequencies,

Information Will Be Furnished,K on Request

WESTON ELECTRICAL INSTRUMENT COMPANY
| 27 Weston Avenue, Waverly Park, Newark, N. J. ‘

Offices in principal cities throughout the world

When writing to advertisers please mention THE WIRELESS AGE
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Better “B” Battertes, Lor- KANSAS CITY, MO. Radio_Electric Co. - 1725 Fairmont Ave.
win Dials, etc. Go to the McCreary Radio Supply 3807 Fifth Ave.
nearest Radisco agency, and 4th and Delaware Sts. PORTLAND, ME. Canadian
be sure of satisfaction. NEWARK, N. J. Atlantic Radio Co. BEINVILLE, QUEBEC,
A. H. Corwin & Co. 15 Temple Street. Canadian Radio Mfg. Co.
,ALBANY N. 4 West Park St. PROVIDENCE, R. 1. MONTREAL, QUEBEC.
Shotton Radio Mfg Co. NEW ORLEANS. LA. Rhode Island Elec. Equip. J B. Miller )
8 Market St. . Rose Radio Supply Co.. 136 Vendome Ave., N.D.G.
A?IHEVILLE, N. C. 604 Gravier St. 45 Washington St. i TORONTO, ONTARIO.
i-Grade Wireless Instru- . . . e . The Vimy Supply Co.,
ment Co. Radio Distributing Co., Newark, N. J. 567 College Strest.

‘l'o Responsible Dealers: If you are in a town where there is no Radisco Agency. you will benefit by writing for the R adisco an

RA 1 CO

“Your Assurance of Satisfactory Performance”

When writing to advertisers please mention THE WIRELESS AGE
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Annual Report of the Radio Corporation
- of America )

T the annual meeting of the Radio Corporation of

America, stockholders re-elected the following direc-
tors for a term of three years: Owen D. Young and
Albert G. Davis, vice-presidents of the General Electric
Co., and Walter S. Gifford, vice-president of the Ameri-
can Telegraph and Telephone Co.

Edward J. Nally, president, in his remarks to share-
holders covering the year ended December 31, 1920, said:

The United States is today the only country in.the
world carrying on direct commercial communications by
wireless with five other countries. The Radio Corpora-
tion of America is the only company in this country
operating high power radio stations communicating with
other countries. This service has been developed within
the year. v

The corporation recently acquired a large tract of land
(nearly 10 square miles) near Port Jefferson, Long
Island, where a multiple station of five units is being
constructed which will communicate with countries othér
than those already provided for. One unit is expected
to be put into operation during 1921. This station will
be known as Radio Central and is designed to be the
largest and most powerful radio station in the world.

The American Marconi Company was, by reason of
its arrangements with the British Company, restricted in
its activities to United States territory, and because it
was important that an American, company should be free
to extend to all countries and in all directions, an arrange-
ment was entered into with the British Company through
which the latter sold its stock in the American company
to the General Electric Company, which had developed
certain long distance and other devices of great value in
transoceanic radio communication. Their interest re-
sulted in the formation of the Radio Company of Amer-
ica and, among other things, brought to the new company
the exclusive control of the Alexanderson high frequency
alternator and accessories.

Later an arrangement was entered into with the Amer-
ican Telephone and Telegraph Company, which company
acquired use of many important inventions. Both the
American Telephone and Telegraph Company and the
United Fruit Company have become substantial share-
holders in the Radio Corporation of America.

By reason of its-enlarged organization new fields of
operation have been opened and the corporation has be-
come an important factor in world-wide communication.

These enlarged opportunities have brought increased
responsibilities. Large sums of money must be expended
in rehabilitating stations with the latest, best and most
economical equipment. It has also become expedient to
effect traffic arrangements with foreign governments and
foreign companies. :

The preliminary contract with the Government of Po-

land for a station to be.erected at Warsaw has been

‘closed and a substantial cash payment has been made

on account. Active negotiations with other countries are
under way.

The company has no bonded debt or other liabilities
except current operating liabilities. The balance sheet
shows: Assets—Cash and receivables, $881,507; mer-
chandise inventories, $689,517; investments in govern-
ment and industrial bonds, $3,375,210; stocks of asso-
ciated companies, $550,385; plant and equipment, after
depreciation, - $8,901,675; deferred charges, $606,669;
patents, good will, contracts and franchises, $10,107,982;
total, $25,112,945. S

Dr. Albert Einstein and other noted scientists watching a demeon-
stration of automatic high speed transoceanic radio communica-
-tion at the New York office of the Radio Corporation of America.
Left to right: Dr. G. H. Campbell, Dr. A. N. Goldsmith, W. A,
Winterbottom, Dr. A. Einstein and Dr. C. P. Steinmetz.

Liabilities: Preferred stock, $13,525,870; common
stock, $9,611,392; current liabilities, $1,883,227; reserves,
$92,450; total, $25,112,045. :

At a special meeting the stockholders voted to amend
the certificate of incorporation so as to increase the non-
par common stock of the corporation from 5,000,000 to
7,000,000 shares. No change was made in the authorized
preferred stock of the corporation, which is 5,000,000
shares at the par value of $5 per share.

B—

.

Professor Einstein Looks Into Radio

PROFESSOR Albert Einstein, the world-famous dis-

coverer of the theory of relativity, was entertained
as the guest of the Radio Corporation of America, on
April 23rd. At 9:30 in the morning he visited the com-
pany’s New York office at 64 Broad Street, where trans-
Atlantic message traffic is centered, and was received by
a distinguished committee, including Professor Steinmetz,
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Dr. Langmuir, Dr. Dushman and Dr. Hull, of the Gen-
eral Electric Co.; Dr. Campbell, Dr. Carson and Dr.
Wilson, of the Western Electric Co.; Mr. Sarnoff, Mr.
Winterbottom, Mr. Graham and Dr. Goldsmith, of the
Radio Corporation of America.

Professor Einstein expressed great pleasure in having
the opportunity of witnessing a demonstrationi of the
effectiveness of the system of radio communication estab-
lished by the Radio Corporation of America, and paid
special attention to the operation of the duplex circuit to
England. On this circuit, the transmitting and receiving
operators satside by side, one controlling with his key
the New Brunswick transmitting station and the other
receiving the signal from England, via Long Island, with
transfer of the received signals over wire lines, direct to
the office in the heart of New York’s financial district.
He wrote out a message to the officer in charge at Nauen.
This was sent to Nauen, via the Radio Corporation sta-

IY‘J({L £Cicer in Charge ’WW-
] '
.Besk Grusse avs New Yor k /
Emsdemn
. (.a(x/a.:; a ~
L
Facsimile of radiogram sent by Dr. Albert Einstein to Nauen,
Germany

tion at Marion, Mass., and an answer was received at
Chatham and relayed to the New York office.

The typewritten answer was handed to Professor Ein-
stein in a little over five minutes after he had written
the original message; and all this was done with such
facility and freedom from excitement that the distin-
guished guest, in his pleasantly humorous way, remarked
that he could scarcely believe that the message had
actually been sent and a bonafide answer received.

Professor Einstein was then taken to the New Bruns-
wick Station and entertained at luncheon, after which
short complimentary speeches were made by Professor
Steinmetz, Dr. Langmuir and Dr. Goldsmith. The guest
was then shown the New Brunswick transmitting station
in operation and he made a careful study of the circuits
and antenna arrangements, displaying an amazing grasp
of the function of every portion of the equipment. The
selfcentering system for holding centered the huge masses
of the spinning rotbrs of the alternators interested him
greatly, as did also the delicate speed control which holds
the Alexanderson alternator accurate in speed to better
than 1/20th per cent. . )

During the walk under the multiple tuned antenna,
Professor Einstein showed considerable interest in the
intense electric fields in the neighborhood of the lead-in.
He was amused at the fact that persons in this neighbor-
hood could draw sparks from each other, indicating
clearly the tremendous amount of energy available, and
he reserved a few special humorous remarks for the
struggles of a photographer whose camera sparked in his
fingers every time he tried to make an exposure.

JUNE, 1921

Indo-China and U. S. Connected by Radio

COMMERCIAIL radio communication between the
United States and Indo-China via Hawaiian Islands
and the Philippines has been inaugurated.

Plans have been completed whereby commercial mes-
sages will be sent from San Francisco by naval radio to
Hanoi or Saigon at the rate of g6 cents per word, with
additional charge of 5 cents per word for messages for
interior points in French Indo-China.

The provisional agreement arranged between the Gov-
ernment of French Indo-China and the Naval Communi-
cation Service provides that the new commercial service
will consist of the radio communication across the Pacific
via the United States Naval Radio Stations at San Fran-
cisco, Pearl Harbor, Hawaiian Islands, Guam and Cavite,
and the French Radio Stations at Saigon and Hanoi, in
Indo-China—Cavite communicating with the French sta-
tions named.

Tests have been carried out by the stations and the
results of these tests indicate that the service should
prove satisfactory.

(b

Italian Radio Service to America

WORK will soon be begun on a powerful wireless
station to be constructed “near Pisa for regular

* communication with the United States. This announce-

ment was made in a lecture by Marquis di Solari, who
collaborated with Marconi in his wireless experiments
before the Italo-American Association here. The Mar-
quis said it was hoped to begin the operation of the plant
in 1922,

The Creed Wireless Receiver and Printer

A RECENT development in wireless telegraphy is

the automatic printing of messages in Roman type.
A demonstration given recently by A. A. Campbell Swin-
ton to the Royal Society of Arts in London showed
that it will soon be practical to operate “wirelessly” the
telegraph-printing machines which for years have been
familiar in clubs and hotels. It is clear that if this could
be done there would be a great saving not only in first
cost and in expense of upkeep, but also because there
would be no practical limit to the number of stations
that could receive signals simultaneously from a single
sending-station, so that it would cost no more to send
to a thousand stations than to one.

“It is well known that instruments connected to tele-
graph-wires for printing messages are in daily use in
newspaper offices and elsewhere. It is also well known
that wireless messages can be recorded in various optical
and mechanical ways, and even by an instrument analo-
gous to a phonograph, but the ingenious method de-
signed by F. G. Creed is the first to be adopted to printing
wireless messages.

“Suppose a message be telegraphed from London to
a newspaper office in Sheffield. It is sent out of course
in the ordinary Morse code of dots and dashes; these
dots and dashes may be recorded by an instrument (the
receiver) at Sheffield, which receives them by punching
small holes in a moving strip of paper, this being simply
one of several ways in which telegraphic messages are
received. The strip of paper may next be passed through
a second machine (the printer), which is really a type-
writer controlled in an ingenious way entirely by the
position of the holes in the perforated strip. In this
machine the holes in the paper constituting the dots and
dashes operate a lever which causes the letter of the type-
writer to fall on a second strip of paper so that the letter
is printed in Roman type. In this way all the letters
and spacings in their Morse code form are translated
into letters and spacings in Roman type.
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Frieda Hempel Sings to Radio Audience

AN unseen audience, scattered over a 500-thile radius

from Denver, heard Frieda Hempel of the Chicago
Opera Association recently sing through the wireless
telephone.

Miss Hempel, often called “the Jenny Lind of today,”
sang an old familiar waltz, with Frank St. Leger playing
the accompaniment. The singer also sweetly gave “Home,
Sweet Home.” Phonograph records reproducing her
voice and records by other artists also were played, and
picked up by wireless,

Scores of telephone calls- after the concert expressed
the gratitude of listeners who had heard the program.
More than 350 persons heard it at the Fitzsimmons Gen-
eral Hospital, and large audiences “listened in” also at
the University of Colorado at Boulder and the University

of Denver. -
Radio Used in Locating Lost Balloon

WIRELESS was used recently in recovering a lost
balloon which broke away from the radio station of

the United States Air Service at Lee Hall, Virginia.
The Langley field radio station was requested to broad-
cast news of the escape to all vessels and radio stations.
Within 45 minutes after word of the escaping balloon
had gone forth, a telephone message from the Naval
Wireless Station at Norfolk, Va., was received that it
had located the errant balloon 10 miles northeast of Cape
Henry. The engineering department of Langley field
forthwith dispatched the Air Service boat “Langley” to
the point designated. In advance of its arrival, however,
the balloon had drifted ashore, was deflated and packed
for shipment by *he Coast ‘Artillery located at Cape

Henry. -
President HardingHearsVoice by Radio 5,700 Miles

A NOTABLE radio incident occurred when President

Harding formally opened the direct telephonic com-
munication service from the United States with the island
of Cuba. To signal the event, a conversation took place
via wireless telephone and land and sea telephone cables
from Catalina Islands, off the California coast, to Cuba,
a distance of 5,700 miles, or farther than from London
to Peking. -

In addition to the greeting between President Harding
and the Cuban chief executive, the guests “listening in”
at both ends, heard distinctly every word of the message
from Catalina Island, in the Pacific. The messages from
Catalina were heard as distinctly as if they had originated
locally.

(&

Amateurs Aid Metropolitan Police

THE New York City Police Radio, at Headquarters,

call letters KUVS, has begun the daily broadcasting
of descriptions of stolen automobiles. These broadcasts
are sent at 7:30 and 11:30 each night and arrangements
have been made with a number of amateurs in several
surrounding cities to copy the descriptions and give the
information to their local police departments.

The service is being extended as rapidly as’arrange-
ments can be made with additional amateurs. Sergeant
Charles E. Pearce, who has charge of police radio, ex-
pects to have within a short time a dependable system
whereby police news of importance may be quickly com-
municated to all territory surrounding New York.

This is the first time that radio has been put to such use -

and it should prove of considerable benefit in apprehend-
ing auto thieves operating in the metropolitan district.

WORLD WIDE WIRELESS

Spanish-German Radiophone Service Opened
REGULAR wireless telephonic communication has
been opened between the military station at Cara-
banchel, Spain, just south of Madrid, and Nauen, Ger-
many, a distance of approximately 1,175 miles. The
authorities declare voices in Germany were plainly audible

in Carabanchel.

Marconi Gives Radio Set to Newsboys’ Home

GUGLIEL‘MO MARCONI has presented a wireless

outfit for the use of the Newsboys Home in New
York. King Cole, the American stunt newsboy. visiting
London to show the “newsies” how to-sell papers, caught
the wireless inventor on the steps of Marconi House one
afternoon, and after selling a paper to him got to chatting
vith the inventor.” He found that they had a mutual
acquaintance, a youth who sells papers outside of the
Waldorf-Astoria Hotel, New York City, and Mr. Mar-
coni volunteered to give the wireless instruments to the
Newsboys Home when told of that institution.

oy =t wmw - -
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Facsimile of radiogram from POZ sent in reply to Dr. Einstein’s
message, communication being completed in about five minutes

' L. & N. R. R. Uses Radio

RANSACTION of railroad business by wireless soon

will be a reality in the south, according to an an-
nouncement by Telegraph Superintendent R. R. Hobbs
of the Louisville & Nashville Railroad. The company
has purchased wireless outfits and will install them at
Louisville, New Orleans, Pensacola and Mobile for the
general message service of the company.

The wireless will be supplementary to the regular wires.

(s

_ Radio Manufacturers Organize

THE manufacturers of radio apparatus who had ex-

hibits at the recent New York Radio Conven-
tion held at the Pennsylvania Hotel, have formed a radio
section of the Associated Manufacturers of Electrical
Supplies. All of the members are well known manufac-
turers of radio apparatus, who are interested in extending
the development of radio. The organizing committee con-
sisted of Messrs. Murdock, E. J. Eltz and L. G. Pacent.
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Texas Universities Communicate by Wireless

GETTING news over wireless is a new “wrinkle”

in the annals of Texas journalism. It was left to
the collegiate press of the State to inaugurate this
innovation in fufnishing its readers with the latest
news via the aerial route.

Recently the Daily Texan of the University added
an intercollegiate press wire service to its other regu-
lar features, and readers of the University paper now
receive daily reports of the most important happen-
ings of Texas colleges. At present the service is prac-
ticallyl limited to exchange of news between the Uni-
versity of Texas and the Texas A. & M. College as
these two institutions are the only ones having wire-
less stations powerful enough to pick up news being
sent out. ’

The wireless station at the University has received
messages from steamers in the Pacific Ocean, and the
government station at Arlington has often been heard
distinctly. It is planned later to receive news from
Harvard, Yale and other institutions in the North and
East for publication in the Texan.

Norwegian Automatic Sending and Receiving

. Apparatus
THE Petersen copying telegraph, which is being
tested in Norway, is said to.be cheaper than ordin-
ary telegraphing. = Regular telegraphers are not
necessary, only a few persons to serve the apparatus.
The telegrams appear as photographic pictures of the
sender’s writing. i

When the customer has filled out his blank, this is
placed with the written side against a metal cylinder,
prepared with something likd a photographic film.
The cylinder is then exposed to a strong light, pene-
trating the paper and pressing the writing on the
cylinder. This is then treated with developer and the
writing appears in green on the cylinders, which are
brass.

After drying the cylinder is put on another piece
of apparatus like a phonograph cylinder and the writ-
ing is transmitted to the receiving apparatus, on which
is a similar photographic paper which shows an exact
picture of the writing.

In actual operation the apparatus will be still m6re
simple, the cylinders being displaced by plates. The
copying telegraph can be used over ordinary tele-
graphy-wires and in wireless.

——
German South American Radio Development

PLANS of German commercial interests to link
South and Central America by a chain of wireless
stations powerful enough to work direct with Nauen
are likely to run into a snag, in the opinion of British
officialdom, which is watching the efforts of any coun-
try to extend its trade influence in that part of the
world. Two more stations are needed—one in Brazil
and another on the Peruvian islands, either the Gala-
pagos or Chincha group. Information reaching Lon-
don is that the Brazilian Government is not enthusias-
tic over the proposal to organize a company in Brazil
controlled by German capital to operate a wireless
under German supervision and by German operators.
It is understood France is using her influence with
Brazil in an attempt to thwart such a plan.
The Germans hope to start operations in Brazil at
the same time as in Argentina, but the situation in
Pery is not quite so clear. .

JUNE, 1921

David Sarnoff Given Important Post by Radio
: Corporation v
I LLUSTRATIVE of the unusual opportunities which

prevail in the radio field today, is the appointment of .
David Sarnoff as General Manager of the Radio Cor-
poration of America. This appointment was announced
on April 29th by Edward J. Nally, the company’s pres-
ident, who arranged an informal reception at the execu-
tive offices, where he made a brief address, calling at-
tention to the fact that Mr. Sarnoff had started his career
at the very bottom of the ladder and had worked himself
successively through the various stages, up to the post of
great responsibility which the Board of Directors had
designated for him.

Mr. Sarnoff received his honors with becoming and
customary modesty, and attributed this success principal-
ly to the cooperation of his co-workers in the organiza-
tion. The elevation of this young man—he is only thirty
years old—to the general management of Radio Corpora-
tion business, serves to emphasize the point this magazine
has continually stressed, that thorough training in the tech-
rgicl?l] phases of the radio art id essential to success ig the

eld.

Mr. Sarnoff began as an office employee at the very
bottom of the ladder; he learned the business of radio
communication by unremitting study and practical ex-
perience, taking successively the positions of ship opera-
tor, coastal station operator, assistant to the traffic man-

. ager, and commercial manager, before attaining his pres-

ent high position, which is second only in importance and
authority to that of president of the company.
The duties of the new general manager give him super-

~ vision and control of the Radio Corporation’s plant and

the conduct of its business under direction of the Board,
the Executive Commiftee, and the president ; it also gives
him general charge of the high power stations, the coas-
tal and ship stations and their operation and general re-
sponsibility for up-keep and maintenance of the service.
He is also given the responsibility in all matters connect-
ed with the development of message traffic for the trans-
oceanic communication system, sale and rental of appa-
ratus, solicitation and negotiation of contracts. .

The Radio Woman

W_HEN she talks too long (Interrupter). If she argues

incorrectly (Converter). If she is willing to come
your way (Meter). If she wants to see your set (Con-
ductor.) If she wants to be a nangel (Transformer).
When she is sulky (Exciter). If she gets too excited
(Controller). If she proves your circuit is wrong (Com-
pensator). If she is wrong (Rectifier). If she goes up
in the air (Condenser). If she wants chocolates (Feeder)
[f she sings false (Tuner). If she is a poor companion
(Discharger). If she gossips too much (Regulator). If
she fumes and sputters (Insulator). If she fancies some
one else (Reverser). . :

—B—

Radio Felicitations to Venezuela

ON April 19th, the Simon Bolivar Statue in Central

Park, New York City, was unveiled. President
Harding and other notables attended the ceremonies, part
of which consisted of the transmission of a radiogram of
felicitation from an official of the Venezuelan delegation
to the President of Venezuela. The message was sent
direct from the officials’ stand at the monument through
a circuit connecting the Broad Street office of the Radio
Corporation of America and thence to the control circuit
utilizing the Tuckerton high power station, to the receiv-
ing s:tation HRE in Venezuela.
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The New Poland Radio Circuit

Some Interesting Facts Concerning the Latest Extension of World Wide
~ Wireless. By Edward J. Nally, President, Radio Corporation of America

HE long looked-for link of international communi-
cation between the United States and Poland is
about to become a reality. At the moment of writing
negotiations have been concluded between the Poland
Ministry of Posts and Telegraph and the Radio
Corporation of America which will insure the rapid erec-
tion of a wireless plant of the most modern and effective
type. The system adopted is known as a high power
transoceanic station and is to cost the Polish govern-
ment a sum between $2,000,000 and $3,000,000. This
plant will be situated not far from Warsaw, Poland.
Perhaps one of the most important factors connected
with this radio station is the great part it is destined

day success of long distance radio communication is the
Alexanderson high frequency alternator, used to generate
the continuous waves whi¢h make the bridging of great
distances possible. This apparatus incorporates the most
modern and advanced ideas in radio design. The Alex-
anderson alternator is a special high frequency generating
unit which has been developed at the great manufactur-
ing plant of the General Electric Company at Schenec-
tady. Two of these machines are to be installed in the
Polish station, each one having an output of 200 kilo-
watts (270 horsepower). One of these is to be in
constant operation and the other is to be maintained as a
spare or auxiliary unit.

A general view of the proposed oceanic high power radio station designed for direct communication with the United States
and which is shortly to be erected near Warsaw, Poland, by the Radio Corporation of America

to play in the future development and expansion of
Poland. Here will be an instant and highly effective
‘means of communication between the business men of
Poland and the great commercial centers of industrial
America. i

In the past, of course, .there have been other means
of communication between these two great nations, but
owing to their indirect route delays have resulted and
mutilations in messages have often hindered and cur-
tailed full trade expansion. The new radio circuit is
unique in this respect, in that it is a direct one. There
will be no intervening mediums once a message is started
on either the American or the Polish side. Delivery
of dispatches will thus be rapid and, owing to non-
Tepetition of messages through relaying points, accuracy
will be assured. Incidentally, this direct service makes
possible a lower word rate, which means economy in
addition to accuracy.

Without burdening the general reader with an array
of technical data, the fundamental requirements of a
modern high-power wireless station may be outlined in
a few brief statements, which will explain just how in-
ternational radio is made possible.

One appliance which has done much for the present

11

Briefly, the function of these highly specialized alter-

‘nators is to generate a radio current of sufficient strength

to push its, way clear across the Atlantic to the receiving
side. This powerful.current, which is known in the par-
lance of radio men as a radio frequency current—that
is, a current of very high frequency (as distinguished
from the very low commercial frequencies employed in
ordinary power and electric lighting circuits)—is in turn
controlled and regulated by the transmitting operator
through the intermediary of the magnetic amplifier, which
is an important feature of the Alexanderson system.

These high frequency signaling impulses are properly
tuned to a definite wave length by means of electrical
inductance and then are impressed upon the antenna sys-
tem, from whence the waves are sped on their way
through space to one or more receivers located many
thousand miles distant. The antenna system in this case
consists of a series of wires supported by twelve towers,
each 123 meters in height; the towers being set upon
concrete foundations.

An interesting feature of modern high power radio
antenna is the sleet and ice melting equipment. 'An
electrical current is impressed upon the exposed an-
tenna wires of such electrical power as to cause the
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wires to become heated and thus readily melt any sleet
or ice which may collect during the severe winter
weather. Were it not for this precaution it would be
extremely difficult to maintain an aerial system through-
out the winter months.

In modern high power radio work it is impracticable
to have the receiving equipment located in the same
building as the transmitter. For this reason in the case
of the Poland-to-United States radio circuit the receiv-
ing station will be located not far from Danzig, or about
15 kilometers from the transmitting station near Warsaw.

Special receiving apparatus of unusual effectiveness is
to be installed in connection with this equipment. This
is highly essential, for we have had in radio communica-
tion a negative factor which heretofore has given radio
engineers much trouble. This undesirable condition is
known as “static’ or atmpspheric “disturbances which
tend to blurr or otherwise render unreadable the char-
acters of the Morse code representing the message.

Mr. Roy A. Weagant, a radio engineer of international
teputation has-after many years of research and experi-
mentation discovered certain principles and perfected re-
ceiving equipment to such a point that the undesirable
“static” is considered no longer a menace to long distance
radio reception. And thus it is that the new station will
be equipped with highly efficient receivers insuring un-
interrupted and speedy service at all times.

The receiving equipment will make use of vacuum
tubes to detect and amplify the radio signals that will
come from a remarkably long distance in such manner
that they will be heard and understood by the receiving
operator and exceptional speed and accuracy.

Then too, high speed recording apparatus will be sup-
plied for installation and operation at the receiving sta-
tion in Poland. This will permit a rapid and most eco-
nomical exchange of radio traffic between Poland and
distant nations. '

The average operating speed of a transoceanic station
when transmitting is done by hand is 140 letters per min-
ute. With automatic transmission and reception an aver-

JUNE, 1921

age speed of 400 letters (approximately four average
messages) per minute, can be readily maintained.

The subject of high speed automatic transmission and
reception is one which has engaged the attention of radio
engineers for many months, and owing to their highly
satisfactory results recently obtained in this direction by
the Radio Corporation, the new Polish government radio
station will find these operating improvements of great
advantage in its future traffic.

It was recently stated by investigators that approxi-
mately 20 per cent of Polish nationals are located in the
United States, which is by far a much greater proportion
than the people of any other foreign country. This fact
immediately suggests the possibility of extensive message
exchange which could be very well cultivated between
the commercial and social interests of the people of
Poland and of the United States. In -fact, there s no
doubt that this Poland-United States radio circuit will
find great favor with the Polish people for they will
then be able to communicate with ‘America without hav-
ing their messages subjected to undesirable censoring
that in the past has caused delay and general dissatisfac-
tion. .

While the new Poland to United States radio circuit
means another link to the World Wide Wireless chain
of the Radio Corporation of America, there is now in
process of planning and construction extensive radio
circuits to other parts of the world, and notably to South
American nations, all of which will ultimately result in
greater foreign trade expansion of American commerce.
At present this Corporation has in daily operation direct
and highly effective radio communication services from
the United States to France, Great Britain, Norway,
Sweden, Denmark, Finland and Germany, as well as be-
tween San Francisco and Honolulu and Japan. These
circuits fill a distinct need of international commerce and
are prophetic of future activities of an art which having
passed through the necessary period of ‘experimentation
and development is now on its way to become an indis-
pensable and highly essential service to mankind.

Measurements on Audio-Frequency

Amoplifiers

By L. M. Hull
Associate Physicist Radio Laboratory, Bureau of Standards.
. Published by permission of the Director, Bureau of Standards

IN the following paper is presented, briefly, the result
of a series of measurements of the voltage amplifica-
tion of audio-frequency amplifiers of various types. It
is not purposed to discuss the theoretical principles of
amplifier design, but only to present a few experimental
results which may suggest additions to the present un-
satisfactory theory of amplifier construction and which
will, at any rate, be of interest to those who have had
practical experience with the audio-frequency amplifiers
in question.

The method of measuring the voltage amplification is
a simple one which has been variously employed by other
investigators, for this purpose, and for the purpose of
measuring signal intensity by audible comparison of the
received signal with a source of sound of the same
pitch and of known and adjustable intensity. A sche-
matic diagram of the measuring circuit is shown in figure
1, A is an alternator, of which the frequency can be varied
over a wide range. An electron-tube generator may
be used at A, but if a variable-speed machine is avail-
able it is preferable to a tube generator, because the
supply voltage from a machine furnishing the extremely
minute current utilized in this system will be much more
nearly sinusoidal than the voltage from an audio-fre-

quency electron tube generator. The output from a
source of the latter sort is always heavily loaded with
harmonics, and it is difficult to generalize concerning
the behavior of amplifiers from data taken when the wave
form of the supply voltage is an uncertain matter.

The step-down transformer T furnishes current to the
circuit at about 5 volts. V is a thermal voltmeter. R
and R, and R, are variable resistances and W is a cali-
brated slide-wire resistance. When the double-throw
double-pole switch S is at the right, the amplified voltage
(supplied to the amplifier by the potential drop across
the section r of the slide wire) is connected across the
telephone receiver. When the switch is at the left, the
telephones are connected across the resistance R. The
resistance R and the slide wire resistance r are adjusted
until the sound in the telephones when the switch is at
the right is just equal in intensity to the sound when the
switch is at the left. Since the same current passes
through r and R (assuming the telephone impedance and
amplifier input impedance to be large compared with
these resistances) the ratio of these voltages giving equal

R
sounds in the receivers is —, which is the voltage ampli-
. b o N
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fication of the amplifier. The sound heard when the
switch, is at the right is slightly different in quality from
the pure note produced by the sinusoidal voltage, since
the amplifier introduces harmonics. However, at the
lower values of input voltage, the region of weak signals
at the output side, where the behavior of the amplifier
is of particular importance, the tone given by the amplifier
becomes fairly pure. In any case, with practice, settings
of the slide-wire can be made and reproduced at a dif-
ferent time with an accuracy of about 2 per cent.

R

r Amplifrer,

o

>+w s 2

Diagram of the measuring circuit.

A
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Figure 1.
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Figure 2. Circuit of the two-stage transformer-
coupled amplifier. .

&

It is sometimes desirable to keep the voltage input
constant, since the amplification may vary with changing
input, particularly at the higher frequencies. In this case
the slide-wire resistance r is left constant and R, and R,
are made so large that the adjustments in R do not ap-
preciably affect the current through it. Proper shielding
and grounding precautions must be taken, to insure that
there is no sound in the telephones except that due to
the amplified voltage across r. The system is grounded
at G; it may be necessary to place the alternator and

ADIO SCIENCE 13

EXPERIMENTAL RESULTS

TWO-STAGE, TRANSFORMER COUPLED AMPLIFIER, IRON
CORE TRANSFORMERS

A simplified sketch of connections of the first amplifier
tested is given. In figure 2 e, is the radio-frequency
input voltage, e, the audio-frequency voltage across the
telephones, T, and T, are iron-core transformers. The
following data and constants were obtained for the
various parts of the apparatus before amplification meas-
urements were made. )

CouPLING TRANSFORMERS

The only specifications known for these transformers
were the open-circuit impedance ratios and curves show-
ing the variation in apparent input inductance and input
resistance with frequency. These curves were taken
with open secondary, making the tuning effect of the
distributed secondary capacity very pronounced. When
used in the amplifier, there is an added secondary capacity
of 10 to 20 uuf, and the secondary is also closed through
a conductive path of 100,000 to 1,000,000 ohms resistance.
Consequently such data on the transformers alone may
have little significance in connection with their operation
in the amplifier. However, as a rough indication of the
load in the plate circuit of the first tube, the total effective
input impedance was calculated from these curves taken
with open secondary for the second transformer, T,.
This impedance as a resonance function of frequency is
shown in curve C of figure 3. The voltage transforma-
tion of the transformers is another factor which varies
greatly with the frequency and with the load on the
transformer, owing to the tuning effect of the secondary
capacity. A logical way to measure this would be by
using a very sensitive electrostatic voltmeter, and main-
taining a high-resistance load on the secondary such as is
furnished by the input circuit of a tube. Such measure-
ments were made upon one transformer, with open’ sec-
ondary, and a maximum value of voltage transformation
was obtained at 1,600 cycles, the step-up ratio was 17/6.
This high ratio is due, of course, to the so-called “reso-

I.

transformer at a distance from the amplifier. Sometimes =
it becomes necessary to provide an electrostatic shield
for the amplifier, even at the audio frequencies used.;

The final adjustment to silence in the phones, when r is ﬁ.....

g

‘made equal to zero, is sometimes accomplished by ad-
justing R, and R,. R, and R, are usually of the order
of magnitude of 8,000 ohms each, R =50 — 500 ohms§
and r = 0— 10 ohms.

The sort of measurement described here is open to
criticism in that it disregards the input power consumed
by the amplifier, and, likewise takes the voltage across a
given pair of telephone receivers as a criterion of the
output of the amplifier. Power considerations both at the :
input and the output are neglected entirely. Now, of
course, the input impedance of the first tube is not in- §
finite, but may be as low as 100,000 ohms. Moreover, *
the amplifier is likely to affect profoundly the operation
of the detecting device with which it is used in radio
reception owing to the fact that it consumes appreciable
power from this device. In order to specify completely
the performance of an amplifier, the power amplification
under given operating conditions, or the voltage am-
plification and input and output impedances should be
stated. However, this is not intended to furnish a com-
plete rating of the amplifiers, but only to give certain
indications of the behavior of instruments of this type.
A pair of telephone receivers having about 3 henries in-
ductance and 2,000 ohms d.c. resistance, of this type
“P-11,” were used throughout the measurements.
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Figure 3. Graphs of first and second step transforma-
tion ratios and effective primary impedance.

nance rise” in secondary voltage. The voltage trans-
formation with no current in the secondary windings,
obtained by short-circuiting the distributed capacity of
the secondaries with a telephone receiver, is shown for
both transformers in curves B and A of figure 3. The

-scheme of connections for this method of measuring the

transformer ratio is sketched upon the figure. When no
sound is heard in the phones the ratio r,/r, is the trans-
former ratio, that is, it is very closely the actual ratio
of turns. It takes no account of the rise in secondarv
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voltage which occurs where displacement currents flow
through the distributed capacity of the windings, and
which-is a transient and variable thing in an amplifier,
though it may produce a much greater amplification per
stage than would be indicated by the turn ratio.

TuBES

"Tubes of the VT-1 type were used, at a fixed value of
filament current and plate voltage. At the operating
conditions the measured values of amplification constant
and output resistance for tubes 1 and 2 are g, = 6.7,
B, = 13,300 ohms, p, =7, ,R, = 1,100 ohms.
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Figure 4. Graphs showing voltage 'amplification

An approximation of the overall voltage amplification
of the combination was obtained by using for the trans-
formers, the constant step-up ratios-given by the ratios -
of turns, and effective values of input impedance (for
_T,) calculated from the measurements of effective re-
sistance and inductance taken with open secondary. This
may seem rather inconsistent until it is remembered that
the amplification per stage varies to a much smaller
extent with the load put upon the tube by the trans-
formers than with the step-up ratios of the transformers.
It was believed that in view of the fact that no accurate
data was available on the step-up ratio taking account

THE WIRELESS AGE
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plification above the calculated values, due to the tuning’
effects in the transformers, while marked, is not ex-
cessive, and it is evident that design calculations can be
made for an amplifier with sufficient accuracy using the
ratios of turns of the transformers. . The irregular nature
of the measured amplification curve is probably caused by
capacity or regenerative effects, which- might vary as the
location of the amplifier is changed, and which certainly
vary where different plate voltages and filament currents
are used in the tubes. -

II. Two-STAGE, TRANSFORMER-COUPLED AMPLIFIER,
- - AIR-CoRE TRANSFORMERS. ’

The amplifier is of a type similar to the one described
in the preceding section, and having circuit connections
represented also by the diagram of figure 2. It possesses
the important differences that the two coupling trans-
formers are exactly alike and are so wound that the dis-
tributed capacity of the secondaries is too small to give
important resonance effects between 500 and 1,500 cycles.
For this reason a separate fixed capacity is connected
across the secondary of T,, with the result that the sec- -
ondary voltage of this transformer (working into the grid
circuit of a tube) is a maximum at approximately 1,000
This inserted capacity has a magnitude of 500
puf. The amplifier is thus particularly adapted for use
with' reception from 500-cycle spark transmitters, an
audio-frequency note in the receiving circuit having its
fundamental] at 1,000 cycles. Thus in considering figure
2 with reference to this amplifier, we shall take C” as
equal to zero and € as 500 puf.
, TRANSFORMERS

The transformation ratio was measured for the trans-
formers without the added secondary capacity by the null
method, described in the preceding section. The condi-
tions of this measurement are approximately the condi-
tions of use for the second transformer, since the dis-
tributed capacity of the secondary windings alone is so
small as to make the resonance peak occur at higher fre-
quencies than those used in the measurements. Curve
A of figure 5 shows the transformation ratio for both
transformers, with zero current in the secondary, and no
added secondary capacity. The resistance and inductance
of the primary windings with open secondaries were
measured on an inductance bridge and were found to be

of the tuning effects, it would be desirable to find out how . Fie. 5.
closely the amplification of an amplifier could be esti- | Sown Trassrorauens
mated from the ratios of turns. The approximate im- : e ey Auran
pedance of the telephones was calculated for different 7 2. Pmey Resimonce -
frequencies. The calculation of the approximate totali
amplification is quite simple. If t, and t, be the turn /’
ratios of the two transformers, z, the input impedance of 5 ’
the second, and z;, the impedance of the phones which is Al,—
chiefly reactive, we have for the voltage amplification of § 4
the first stage (figure 2) approximately : ! . ' 1

e iz, t: -

R Dy ] ) S S

€ Vv Rp? 4-2,°
For the second stage: / g' L | l l L

€ H2Zp -

— =t — @)y, < -

¢  V,Ri4 22 2o
The overall voltage amplification is the product of thel i L0
amplification for the two stages. I B — e A N
In figure 4 are shown: A, the overall voltage am- Frequency
Figure 5. Graphs showing ratio of transformers,

plification as a function of frequency as calculated by
equations 1 and 2; B, the overall voltage amplification,
measured for three values of input voltage giving weak
signals in the phones (35 microvolts), medium signals
(70 microvolts) and loud signals (140 microvolts). It
can be seen that the voltage amplification does not change
much with the input voltage, and that for this amplifier
the resonance curve is fairly flat. The increase in am-

WWwW.americanradiohistorv.com

primary resistance and inductance

fairly constant at 5,500 ohms and 15-henries. Both quan-
tities increased slowly but steadily from 1,200 cycles up.
They are shown on curves B and C of figure 5.

CALCULATIONS AND MEASUREMENTS OF AMPLIFICATION

Using the tubes whose constants were given in the pre-
ceding section, the voltage amplification of the two stages
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was measured at different frequencies, using the 500-ppf
tuning condenser placed in the amplifier by the makers,
across the secondary of the transformer in the first stage.
The reésults of these measurements are shown in curve A
of figure 6., The sharp resonance obtained by using air-
core transformers, with fairly low-resistance windings,
and employing a separate tuning condenser, is clearly
shown. Such an amplifier is excellent for reception of
signals modulated at a given spark or tone frequency, but
unsuitable for telephone reception, as the distortions due
to the choking-out of the audio-harmonics are wvery
marked.

PROGRESS IN RADIO SCIENCE
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audio-amplification of rectified signals, transformer coup-
lings are usually desirable, since it is possible to step up
the voltage in the coupling transformers at low fre-
quencies, and to translate this increased voltage into in-
creased power by means of the tubes. However, in cer-
tain special cases, such as the reception of telephone sig-
nals, where no distortion is permissible over a wide range,
of audio frequencies, a resistance coupled amplifier can be
used to advantage. A four-stage resistance-coupled am-
plifier was designed in this laboratory for a special pur-
pose, and, incidentally, the voltage amplification was
measured by methods described in this paper.

The design calculations on a resistance-coupled am-
plifier to be used at .audio frequencies are simple. The
voltage amplifications per stage is very closely:

€ kR, '
e Ry+r1,
where p and R, are the coefficients of the tube and r, is
the coupling resistance. At low frequencies the relative
magnitudes of the coupling resistance, R, the stopping

condenser on the next grid and the leak resistance of the
next tube, can be so adjusted as to make the shunt im-
pedance on r;, formed by the latter two quantities in

Lo

Voltage Amplificati
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series, extremely large, without making the stopping con-
' denser so small as to cause an appreciable voltage drop
across it due to the flow of grid current through it. The
diagram of connections, together with the magnitudes of
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Figure 6—Voltage amplification of two stages at different frequencies

The theoretical amplification of the two stages dis-
regarding the tuning effect of the condenser was calcu-
lated, using the impedances calculated from the curves of
figure 5 and substituting in equations 2 and 3. The dotted
line B of figure 6 shows the theoretical amplification as
a function ef frequency. The tuning condenser was then
removed from the amplifier and the overall amplification
again measured at various frequencies, the results of these
measurements being shown by curve C of figure 6. The
points determining curves A and C are each the mean of
four readings, taken with 40, 70, 104 and 139 micro-
volts input. The variation in results with different values
of input voltage was quite small. It is evident, again, that
the minimum amplification for a given combination, dis-
regarding the gain in amplification resulting from the
resonance rise in secondary “voltage, can be estimated
from the constants of the transformers and the tubes.
The consistently low measured values, as compared with
the calculated values, and the decrease in measured values
above a frequency of 1,200 cycles is due, undoubtedly, to
the actual transformation ratio of the transformers being
smaller when the appreciable input conductances of the
tubes are connected across the secondaries than when
the secondaries are left open. In view of the fact that the
secondary impedances are extremely high, it is possible
for them to work into the grid circuits of the tubes (of
which the resistance is of the order of magnitude 500,000
ohms) with a maximum dissipation of power.

ITI. Four-STAGE, RESISTANCE-COUPLED AMPLIFIER

As a rule there is no place for resistance couplings in
audio-frequency amplification. In the first place they are
unnecessarily wasteful, since the considerations of power
loss and reduction in plate voltage, which apply to radio-
frequency resistance couplings, apply with equal force at
audio frequencies. It may be desirable to use resistance
couplings at radio frequencies, since it is usually impossi-
ble in any case to obtain greater amplification per stage
than the amplification coefficients of the tubes, but for

all electrical quantities are-shown in figure 7. Using coup-
ling resistance of 75,000 ohms, disregarding the leak re-
sistances (2 megohms) and taking the amplification coeff-

cient and output resistance of the VT-1 tubes as 6 and 15,-
000 ohms, respectively, a calculated voltage amplification
of 5 per stage is obtained, with 4.45 for the last stage, at

800 cycles. This makes the total voltage amplification
from input to phones,

€

— =553

€

The measured value of voltage amplification for the
combination was 550 to 600 at 500 cycles, with a slight
increase with increasing frequency.

The methods in measurements described in the fore-
going sections are not presented as being ideal for meas-
uring or for rating an audio-frequency amplifier. The
“voltage amplification” or the ratio of voltage supplied
from the output to a telephone receiver of given imped-
ance to the voltage put into the amplifier is an unsatisfac-
tory thing, although it indicates roughly the relative
merit of one amplifier compared with another, when
working into similar telephone receivers. This leads im-
mediately to the point that the terms amplifier and am-
plification have no significance in themselves. An or-
dinary step-up transformer is a voltage amplifier, and can
be very appropriately rated in terms of the open-circuit

a1

&
/4
J l
Figure 7—Circuit diagram of four-stage resistance ”1 6ov
coupled amplifier

voltages. A useful amplifying combination of electron
tubes is not fundamentally a voltage amplifier, but a
power amplifier, that is, a device for increasing the power
of an alternating-current wave at the expense of power
drawn from a d.c. source. It does not ‘increase voltage
at the expense of current as a transformer, but increases
voltage at very nearly constant current, particularly in
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the amplifiers using input transformers, when the current
flowing into the amplifier may be of the same order of
magnitude as the current in the telephones, while the
power supplied to the input is a small fraction of the
ﬁower dissipated in moving the telephone diaphragms and

eating the windings. These facts are usually taken to
be self-evident, but they are sometimes forgotten in dis-
cussing and rating amplifiers. The fundamental quantity
in which we are interested in rating an audio-frequency
amplifier which is used for reception of signals is the
ratio of audibility when the telephones are connected at
the output of the amplifier, and the amplifier input con-
nected in the detector circuit, to the audibility when the

'

AMETHOD of preventing signal distortion has been
explained by R.V. Hartley, who claims that his
meéthod is best adapted to radio telephone systems in
which a carrier alternating or oscillating current is sub-
jected to the influence of the voice current.

In the usual radio telephone system the modulated
carrier wave is amplified to the desired amount and then
radiated by an antenna tuned to the carrier wave fre-
quency or neighboring frequency. Thus side band fre-
quencies which differ most from the frequency to which
the antenna is tuned are noticeably suppressed, thereby
distorting the modulated wave and impairing the repro-
duction at the receiving station.

THE WIRELESS AGE
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phones are connected in the detector circuit. At once we
are confronted with the difficulty that the relations be-
tween audibility and voltage and current in telephone
receivers are known only approximately. Hence about
the best indication that can be specified for the output
is the voltage across an impedance of the order of mag-
nitude of the telephone impedance. This can be stated
with sufficient accuracy for a class of receivers. For the
input, the impedance should be specified and the voltage
for the given output voltages. In order completely to
describe the amplifier the two quantities, input impedance
and voltage ratio, should be specified for frequencies cov-
ering the audio range and the harmonics thereof.

Signal Distortion Prevented

same proportion to each other as those of the original
voice currents, and the effect of distortion by the antenna
is overcome.

Figure-1 shows the relation between the strength of
current induced in the transmitting antenna and the fre-
quency of the current, C denoting the carrier wave fre-
quency, to which frequency the antenna is tuned. The
current in the antenna is a maximum at the frequency C
and falls off rapidly with either an increase or a decrease
in frequency. If S denotes the frequency of the current
employed to modulate the carrier wave at a transmitting
station, the modulated high frequency current is made up
of three components, viz: C, C—S and C+S. In case
the modulating current is produced by speech, the fre-

quency S varies over a considerable range, so that the
M components C—S and C+S of the modulated current
. . y =
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Various circuits to prevent signal distortion

One remedy for this defect is to increase the damping
of the antenna, thus making its impedance more nearly
uniform over the band of frequencies being transmitted.
This increased damping involves dissipation of power in
the added resistance. It is desirable therefore, to pre-
vent such distortion without adding to the damping.
This is accomplished by providing means between the
transmitter and the modulator for increasing the amplitude
of the voice currents of higher frequency relative to
those of lower frequency in the same ratio that the im-
pedance of the antenna circuit increases for frequencies
differing from the carrier frequency by the amount of
voice currents. In this manner the amplitudes of the
side band currents in the antenna are brought into the

form bands upon either side of the carrier frequency C.
The current in the antenna due to these side band fre-
quencies is indicated in figure 1, where S’ and S” denote
a relatively low and relatively high speech frequency,
respectively. C+S’ and C—S’ are the components of the
modulated current due to the speech frequency S’ and
C+S” and C—S” are the components due to the speech
frequency S”. Assuming that S” is the highest speech fre-
quency present in the modulating current and that the
lowest speech frequency is very near zero, the side bands
C—S and C+S will be as indicated in figure 1. It is
evident that the components C+S” and C—S” are at-
tenuated by the antenna to a greater extent than the com-
ponents C4S’ and C—S’. As stated above, the resonance
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curve may be flattened by increasing the damping of the
antenna or other tuned circuit, which will make the at-
tenuation more nearly the same for all frequencies. This
is objectionable, however, as it decreases the efficiency.
It would be possible also to employ a wave filter which
would attenuate both the frequencies C—S’ and CHS’
more than the frequencies C—S” and C+S”, but such
a filter would be relatively complicated and not so ef-
ficient as the method described.

Referring to figures 2, 3 and 4, each of these figures
shows a radio-telephone transmitting system having an
antenna circuit, inductively coupled to the modulator hav-
ing the input circuit IT and the output circuit III. The
high frequency generator is inductively connected to the
circuit II through the transformer. The transmitter cir-
cuit I contains the telephone transmltter the battery and
the primary of a transformer.

Figure 2 shows the tuned circuit \' contammg the
variable condenser and the variable inductance. This
circuit is inductively connected to circuits I and II by
the transformers. The circuit V is tuned to a frequency
in the range of the upper voice frequency or somewhat
above this range, the purpose being to transmit the voice
currents of higher frequency with greater facility than
those of lower frequency, thus imparting relatively great
amplitudes to the higher frequencies.

Figure 3 illustrates a second method of compensatmg
for the antenna distortion. In place of the circuit V of
figure I a linking circuit VI is employed. A resonance
transformer connects this circuit to the circuit I. The
secondary coil is connected into circuit with an adjustable
contact. By properly adjusting the amount of inductance
of the secondary which is not in inductive relation with
the primary coil with respect to the remaining portion, the
transformer may be made to have its maximum efficiency
at a frequency somewhat above the voice range.

Figure 4 illustrates a third method of effecting the
compensation in the low frequency circuit. The transmit-
ting circuit I is connected to the modulator by a trans-
former and an adjustable impedance having large re-
sistance and small or no inductance is connected in series
with the transformer secondary 16. An adjustable in-
ductance coil is bridged across the input circuit and is in
series with the impedance with respect to the secondary.
The purpose in having the resistance of the impedance
coil relatively large is to assist in making the current.in
the circuit constant for all frequencies.

The operation of the systems shown in_figures 2, 3
and 4 is as follows: The voice currents in circuit I ﬁgure
2 induce currents in the tuned circuit V which has a
natural frequency in the range of the upper frequencies
of the voice currents or above that range, so that the
amplitudes of the higher frequencies are increased rela-
tive to those of lower frequency. The energy of the cur-
rent in circuit V is impressed upon the input or grid
circuit IT of the modulator. The current from the gen-
erator induces a current of high frequency in the circuit II.
The output current of the tube is modulated and.the
alternating current component of the modulated current
induces a_modulated oscillatory current in the antenna
circuit. This current consists of a component of carrier
frequency and components of frequencies differing from
the carrier frequency by the voice current frequency.
The currents whose frequencies differ most widely from
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the carrier frequency are noticeably suppressed by the
antenna, due to the frequencies being appreciably differ-
ent from that to which the antenna is tuned. But the
amount of suppression having been compensated for
by the action of the tuned circuit V, the resultant current
is undistorted. )

The operation of the system of figure 3 is similar to
that of figure 2, except that the compensation is effected
by the transformer. This transformer is designed or
adjusted to have maximum efficiency for a frequency
somewhat above the voice range, so that the higher fre-
quencies are thereby given relatively great amplitudes.

The system shown in figure 4 operates differently from
that of figure 2 only to the extent that the compensation
in the low frequency circuit is effected by the selective
action of the impedance of the circuit. The variable in-
ductance coil offers negligible impedance to the lower voice
frequencies but marked impedance to the higher fre-
‘quencies. The impedance coil offers substantially the
same impedance to currents of all frequencies. The
drop in potential across the inductance coil therefore in«
creases with the frequency, so that the effect is the same
as that produced by the tuned circuit V of figure 2 and
the transformer circuit VI of figure 3.

It is understood, of course, that an amplifier may be

/[Tgure 4 -
In this circuit compensation is effected by the selective action of
the impedance

inserted between the circuits III and IV to amplify the
modulated current to any extent desired.-

Figure 5 illustrates a radio receiving station using a
distorting transformer such as that shown in figure 3.

Referring to figure 5, an antenna is connected through
a transformer to the input circuit of a vacuum tube ampli-
fier A, the output circuit of which is connected to the
input circuit of the vacuum tube detector D by means of
variable impedance 29. The output circuit of the detector
D is connected through transformer 2, 3, to a circuit B,
C, the function of the transformer B, C, being the same
as that of the transformer in figure 3. The telephone
receiver is inductively connected to the circuit B, C, by
means of a transformer. A condenser E is shunted across
the inductance and the circuit is tuned to the carrier wave
frequency. The high frequency modulated current which
is induced in the antenna is amplified by the amplifier A,
after which the detector D with its associated circuits
functions in the usual manner tp produce currents of
speech frequency from the high frequency modulated cur-
rent. The transformer B is designed or adjusted to be
more efficient for the speech currents of higher frequency
than for those of low frequency, whereby compensation
may be made for the distorting effect of the high fre-
quency circuits of the system.

In the July WIRELESS AGE

“OPERATING CHARACTERISTICS OF TRANSMITTING TUBES”
By W. C. WHITE, Research Laboratory, General Electric Company

Thls article covers many phases of power tube operation not generally known or appreciated. The information in this article
will enable the amateur to increase his transmission. efficiency and lengthen the life of his tubes.
. miss it—it's something you should know.

It’s important—don’t
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The Dimensions of Inductances

June, 1921

By Philip R. Coursey, B.Sc., A.M.LE.E. ‘

IN ordinary electrical engineering work use is fre-
4z IN

quently made of the formula H = —.—. expressing the
1

value of the flux in lines of magnetic force per square

centimetre in the inside of a magnetic circuit of length

1 round which a current of I amperes flows N times.

This formula is the basis of one often used to calculate
2

the inductance of a coil, viz. L= #*D?—,, since the
1

inductance of the coil can be numerically expressed as

the number of linkages which the flux makes with the

turns of the coil per ampere of current flowing through

the winding.- '

The inaccuracy of this simple tormula for all except
extremely long coils, or completely closed magnetic cir-
cuits, has led to its frequent modification by many radio
workers. One of the most useful of these is that first
devised by Prof. Nagaoka of Tokyo, and of which de-
tails are publistied in the Bulletin of the Bureau of
Standards, Vol. 8. The modification introduced takes the
form of a correcting factor k, which is always less than
unity, but which closely approaches that figure for ex-
tremely long windings. This factor corrects for the
uneven distribution of the magnetic flux' near the ends
of the coil, as, were the flux always uniform the simpler
formula would be correct for all cases. Tables of the
values of this factor k are given in the bulletin above re-

ferred to in terms of the ratio —. This formula, viz.

L = #*D*N2%k/], is very convenient for the calculation

of the inductance of a coil when its dimensions 1 and D -

are given, since k can be found from the tables, and the
expression then evaluated, but it is not nearly so useful
for the more practical problem of the design of a coil
to have any desired inductance value.

In a recent article, tables were given to aid the design
of a coil using a formula due to Lorentz which suffers
from the same disadvantage. It is not generally known
however, that Nagaoka's formula as given above may
very easily be modified in such a manner that the de-
sign of a coil thereby becomes comparatively easy, so that
all %nnecessary “trial and error” methods can be elimi-
nated.

Taking the above formula, we may write it as fol-
Tows:

L = #*D?n?l k

1k
or L = »*D®n? (—— ), where n = N/l = the number. of
D

turns of wire per centimetre length of the coil, D = the
diameter of the winding measured to the centre of the
wires, and 1 = the axial length of the coil. In this form
it is much more useful (as will be shown below) pro-
vided we have access to a table or curve giving values
of the factor (1 k/D). Values of this may be worked out
from the tables and formulae given by Prof. Nagaoka,
and some curves obtained by the writer in this manner
have been published in the “Electrician” (London).

For still greater convenience in ‘use we require the
inductance to be given in microhenries, and all the di-
mensions to be in inches. We may therefore rewrite
the above formula again, thus:

Ik
L = »*D%n? ( — ) [inductance and dimensions in cms.]
D
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, 1k -%\ {inductance in micro
- D‘n’( # X — X 2.54X 10 ) henries and dimen-
D sions in inches.]
= D®n%,
in which we have written k, for the whole expression

1k -3
( 2547*— X 10
D

In order to simplify the calculations, values of this
factor, k, are set out in the table below, and may be used
directly in this formula in a manner which we will now
discuss. For convenience in setting out the values of
this factor k,, and of the factor k, referred to below,
all the figures in the table have been multiplied by
10000, so that if these factors are used in the formula
directly from the table, it is necessary to divide the
answer by this figure (ten-thousand) in order to obtain
the correct results for the inductance in microhenries.

(1) Given the number of turns per inch (n), as de-
termined by the size of the wire, and given a suitable
diameter (D) in inches, to find the length of winding, 1
in-inches, required to yield a given inductance. We have
L = microhenries, known, also D and n, so that we
can at once work out the appropriate value of k, by di-
rect substitution, thus:—

L

k, =
- D®n?
Referring to the table below, we find the corresponding
1

value of the ratio —, and by multiplying this by. the
D

known value of D we at once get 1 the length of the
coil in inches.

(2) Given the maximum length of the coil (which
may perhaps be determined by some structural considera-
tions of the panel or unit on which the coil is to be
mounted) and the number of turns of wire per inch,
to find the diameter required for a given inductance. We
now have L, 1 and n given, so that the above arrange-
ment of the formula is not quite so suitable. It is easy,
however, to throw it into a convenient form—thus:

L = #*D*n%k [inductance in cms., and dimensions
in cms.]

D2k -8
= n?3 ( X 254 X »* X 10 )
1

which may be written,
L=n%k,

Values of k, are also given in the subjoined table. In

this case from the given data we can calculate k, and

[Inductance in mi-
crohenries and di-
mensions in inch-
es]

then from the table get —. Then the required diameter
D
1

= the length of the coil divided by this value of —.
: D

(3) ° Given convenient values for the length and the
diameter of the coil, to find the number of turns that
must be wound on per inch of the coil so that it may
have the required inductance. We now have L, 1, and D
given, so that either of the above.arrangements of the
formula may obviously be employed.

(4) Given all the dimensions of the coil, viz. 1, D,
and n, to find its inductance. Again in this case either
of the above forms may be employed, since given 1 and
D their ratio is known and therefore also both k, and k,
from either of which the inductance follows immediately.
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Ratio

Ratio

1 k, ks 1 ky ke
D X 104 X 10¢ D X10* X 10¢
0.01 0.08764 87640 1.00 172.6 172.6
0.02 0.3063 38290 1.50 289.5 85.76
0.03 0.6311 23370 2.00 410.2 51.29
0.04 1.049 16390 2.50 532.5 34.09
0.05 1.537 12290 3.00 655.1 24.27
0.06 2.126 9842 3.50 781.8 18.23
0.07 2.774 8089 4.00 904.0 14.12
0.08 3.486 6810 4.50 1030.0 11.31
0.09 4.264 5851 5.00 1153.0 9.223
0.10 5.095 5095 5.50 1276.0 7.690
0.15 9.926 3080 6.00 1402.0 6.488
0.20 16.03 2004 6.50 1529.0 5.565
0.25 22.90 1466 7.00 1653.0 4.818
0.30 30.38 1126 7.50 1778 4.215
0.35 38.78 942.0 8.00 1903 3.717
0.40 47.32 739.1 8.50 2028 3.303
0.45 56.50 620.1 9.00 2152 2.952
0.50 65.88 526.9 9.50 2279 2.659
0.55 75.56 454.0 10.0 2.404
0.60 85.13 394.1 15.0 1.085
0.65 95.81 348.9 20.0 0.6137
0.70 106.5 310.6 25.0 0.3945
0.75 116.9 277.1 30.0 0.2747
0.80 127.9 250.0 35.0 0.2021
0.85 138.7 225.9 40.0 0.1551
0.90 149.6 205.2 45.0 0.1227
0.95 161.2 188.0 50.0 0.0994

The following numerical examples to illustrate each
of these four possible cases which may arise in practical
design should serve to explain how to use the tables
to the best advantage. For anyone requiring to work
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out many coils it is recommended that he plot out curves

from the figures given in this table, so that the values

of k, and k, may be obtained easily from them for all
intermediate values as well as for those tabulated.

Greater speed is thus obtainable in using the formula.

Numerical Examples.

[1] Given coil diameter =4”, number of turns per
inch length = 25, inductance required = 1158
microhenries, to find the length.

L 1158
We have, k, = = = 0.02895
Dn? 64 X 625
Hence, from table I/D=1.5
Therefore, 1 = 1.5 X 4 = 6". = required length.

[2] Given coil length = 6", number of turns per inch
length — 25, inductance required = 3260 micro-
henries, to find the diameter.

L 3260
We have, k, = = = 0.02771
I'n? 216 X 625
Hence from table, 1/D = 0.75. .
Therefore, D = 6/0.75 = 8 inches = required di-
ameter. ’
[3] and [4] The calculations for these cases follows

a similar procedure, using either one of the ar-
rangements of the formula, as more convenient.

A Complete, Radio Cabinet

RADIO CABINET in which both the sending and

receiving apparatus are installed, lias been designed
by W. E. Booth, who states that the apparatus is thus
made more accessible for inspection and- repairs than in
other forms of installation. - -

The terminals for each set are so arranged that good
electrical connections between units are assured. This is
accomplished by mounting the sets independently so that
either set can be removed without disturbing the other.
The sets are mounted in the cabinet with space at the
front for the terminals so that the necessary connections
can be conveniently made. ’

In figures 1 and 2 the cabinet, adapted to be supported
by legs, is provided with a shelf for the operator. The
cabinet is made in two sections, removably mounted one
on the other. Within the top section is a radio receiving
set, having the instrument board flush with the front of
the cabinet. On the insulated terminal board 1 are
mounted the terminals connected to the radio receiving set.

As shown in figure 3, the terminal is fastened to the
terminal board 1 by a screw. Electrical connection is
made from the lead to terminal by bolt and nut. Con-
nector 3 is clamped to the other end of the terminal by
means of a screw.

The shelf and terminal board provide a supporting base
upon which the radio receiving set is mounted. An angle
strip is fastened to the back of the instrument board 4 and
to the under side of the shelf and terminal board 1. The
bottom of the strip beneath the terminal board 1 and the
shelf is in sliding contact with the top of-a strip, fastened
to the top section. Figure 1 shows this strip at one side

* of the cabinet and a similar strip not shown is provided
at the other side. The front end of this strip and the
front end of a similar strip fastened to the lower section
are bent so that another strip may be fastened thereto.
This latter strip at the left side of the cabinet.and a simi-
lar strip at the other side provide a support for a cover.
A screw passes through each end of the cover into -each
of the strips.. The receiving set including the instrument
board 4, the terminal board and the shelf is removable
from the section when the cover connectors and strips
are removed.

‘forms a part of the front of the cabinet.

, The radio sending set has an instrument board 5 which
Fastened to the-
instrument board is the terminal board 6, to which the
connections for the sending set are brought, the terminal
board being provided with terminals similar to the ter-
minals on the receiver. The board is fastened to the
bottom section and extends across its top to protect the
apparatus below it. Fastened to the bottom of instrument
board 5, by means of strips, is a board extending across

e

= Fgwre2 Ligure 4 Figure £
Side, front and detailed views of the radio cabinet
the bottom of the lower section and supporting the send-
ing set. A sliding board engages at each end a
strip fastened and raised above the bottom of the
cabinet.

The shelf is held in position by means of the braces
and thumb nuts which are threaded on bolts fastened to
the sides of the cabinet. Fastened to each side of the
shelf is a strip which is clamped by thumb nut to hold the
shelf in position.
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When the connectors, cover, and shelf are removed,
the sending set may be withdrawn from the cabinet with-
out otherwise disturbing the receiving ‘set.

A space is left between the sending and receiving sets
into which the terminals project. This makes it convenient
to properly connect the sending and receiving sets by
means of the connectors. See figure 4. The connections

THE WIRELESS AGE
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to the antenna may be made from the lugs through the
side of the cabinet. .

The sending and receiving sets are independently
mounted within the cabinet, and either set may be re-
moved without disturbing the other. Because of the
proximity of the terminal boards of the two sets, the
necessary electrical connections may be easily made.

A Novel Power V. T.

By H. J. Round of London

HE particulars of an improved vacuum tube has re-
cently been disclosed by H. J. Round, of London.
Referring to the illustration, A is a hollow metal tube
closed at its inner end, and sealed at the outer end into
the glass of the bulb and acting as the anode. It is sur-
rounded by a grid, the lead from which passes out
through the glass at B. The filament is arranged as a
coil around the grid and is maintained in position by
glass supports, the leads from it being sealed through the
glass at C. D is a tube which is arranged along the axis
of the anode A and through which cooling fluid is intro-
duced. E is a cage or sheath of metal surrounding the
filament for the purpose of preventing the emission from
reaching the glass. This sheath may be given a negative

8
‘e
8
- | a2
g|!
\ A
0
Diagram
c of the
improved

vacuum tube

charge of electricity and the connection F is used for
this purpose.

Two New Coastal Stations UseTube Transmitters
for First Time in Ship-to-Shore Work

“J WO new coastal stations for ship-and-shore work

employing tube transmitters, have recently been put
into service by the Radio Corporation of America. One
is located at Chatham, Mass., on Cape Cod, call letters
WiCC, wave-length 2,200 meters, and the other at Belmar,
N. J., call letters WNY, wave-length 300, 425 and 600.
Both stations are of the most modern type throughout
and tube transmitting sets, of two kilowatt capacity each,”
are employed. The use of tube sets marks a distinct
advance in the commercial radio industry.

These new stations have been located to the best advan-
tage geographically and -‘will afford greatly increased
facilities to all ships engaged in the European and south-
ern trafficc. The normal range of these stations is 500
miles daylight. :

The equipment at the Cape Cod station, in addition to
the two kilowatt tube set for ship-to-shore work, will
later include a tube set of five kilowatt capacity, the most
powerful tube set so far built for use in ship and shore
work. The range of this larger set will be 1,500 miles
and will take uo the work formerly done before the war
by the old Cape Cod station, WCC. This station will
be used for ship and shore message work, broadcasting
traffic on regular schedules and will also transmit press
on regular schedule on a wave-length in the neighborhood
of 3,000 meters in connection with the “Ocean Wireless
News,” the daily newspaper of the sea.

These new stations of the Radio Corporation will be
connected by direct wires to the main traffic office at 64
Broad Street, New York, from which point the trans-
oceanic stations of the Radio Corporation are also con-
trolled.

The three new tube sets, the first to be used in ship-
to-shore work, are built upon an iron framework seven
feet high, 32 inches wide and 36 inches deep. Three
panels of dilecto provide mountings for the necessary
control switches and indicating instruments. Two Plio-
tron tubes are used in the set, in vertical position, each
tube being of 1,000 watts in the case of the two kw. set
and 2,500 watts in the case of the five kw. set capacity,
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respectively. The latter tubes are of the largest capacity
so far built for commercial work.

The sets have been designed to work on a line voltage
of 220, 60 cycles, single phase, and in the case of the
larger set, this voltage will be stepped up to 25,000 volts
in the plate transformer which has a split secondary,
each tube operating on 12,500 volts. A self-rectifying
circuit, which has recently been developed by the éngi-
neers of the Radio Corporation, is employed in the oper-
ation of these sets, the tubes acting as oscillators and
rectifiers at the same time.
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New Legislation

HERE are four bills before Congre_ss as proposals
to change the existing law governing radio com-
munication. .

Two were introduced in the House of Representatives
by Congressman White of Maine, and copies of these
were introduced in the Senate by Senator Kellogg of
Minnesota. o

All have practically the same purposes, principally to
give to the Department of Commerce the full supervision
of radio and enforcement of the laws, and to register by
license receiving as well as transmitting stations. )

The first bill, 'H. R. 4132, was introduced on April 18th
by ‘Congressman White; the duplicate appeared in the
Senate on May 4th introduced by Senator Kellogg as
S. 1627,

The later bill, H. R. 5889, was introduced in the House
of Representatives on May 6th sponsored by Congress-
man White “by request,” which is understood to mean
that it had been prepared along lines suggested by the
Department of Commerce. ‘A corresponding, or dupli-
cate, bill has been introduced in the Senate by Senator
Kellogg and appears as S. 1628. )

Both of the House bills have been referred to the
Committee on Merchant Marine and Fisheries and hear-
ings will be begun at an early date.

In many respects the new bills carry similar provi-
sions to those of the existing. law, and these need not be
reviewed ; where changes are contemplated, however, the
following summary will acquaint THE WIRELESS AGE
readers with their meaning, stripped of legal verbiage:

H. R. 4182 (Senate 1627) ’ .

The first sections of this bill define the terms ‘radio
communication”, the ‘‘apparatus’’ used in radio commuak
cation, ‘“‘radiograms'”, ‘‘public correspondenge’”, “radio sta-
tion”, and also define the territory in which the latter is to
be affected by the proposed law as the United States and
all of its possessions, but is not applicable when trans-
mission is kept within any one state.

The bill gives the Secretary of Commerce full power in
. the regulation of radio communication in the United
States and its territory. This includes the authority to
divide radio stations into special classes and such classes
as he may deem necessary, and also includes the authority
to issue licenses for radio stations and operators and the
assignment of bands of wave lengths for the use of the
various classes of stations established by him. The Secre-
tary of Commerce is also responsible for the enforcement
of the law except in the case of Government-owned radio
stations where regulations of the Department of Commerce
are to be enforced by the departments of the government
controlling such stations.

The Secretary of Commerce is directed in this bill to
- advise with and assist persons of United States citizenship
in the establishment of radio communication facilities with
foreign countries. He is also authorized to advise and as-
sist licensed persons in the United States, to operate trans-
oceanic radio stations between the United States and for-
eign countries. although this assistance shall not be in the
form of financial or political support of any kind.

An advisory committee for radio communication is es-
tablished by this bill to whom the Secretary of Commerce
shall refer for examination and report such matters as he
may deem necessary in connection with the following:

(a) Administration or improvement of radio laws, regu-

lations and treaties of the United States.

(b) The study of scientific problems involved therein.

(¢) Scientific progress and commercial use of radio com-

munication as related to the use of this means of
communication by the several branches of the Gov-
ernment.

The advisory committee is to consist of seven members
of whom one each shall he designated by the Seoretary of
War, Secretary of the Navy, the Postmaster General, the
Secretary of Commerce to represent these respective de-
partments: one from the Bureau of Standards, to be ap-
pointed by the Secretary of Commerce, and two persons
not otherwise employed in the government service, of rec-
ognized attainment in radio communication, to be desig-
nated by the Secretary of Commerce.
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No radio stations other than those belonging to or op-
erated by the United States shall be used for any purpose
except under and in accordance with licenses to be issued
by the Secretary of Commerce. Illegally operating radio
station is punishable by a fine not exceeding $500 for the
first offense and by a fine not exceeding $1,000 or ome
year’s imprisonment for both for each offence thereafter.
" Licenses for AMATEUR radio stations and for stations
used exclusively in experimental work and operation and
for the operators thereof, shall be issued without cost to
the licensees. Reasonable fees, fixed by the Secretary ot
Commerce, may be charged for issuing all other licenses.

‘Stations which have been formally licensed by the Sec-
retary of Commerce cannot be transferred to the manage-
ment or control of any aliens or their representatives, nor
to any foreign government or representatives thereof, nor
to any company, corporation, or association organized un-
der the laws of any foreign government or in which. any
officer or any director is an alien or of which more than
one-fifth of the voting capital stock is owned or controlled
by aliens or their representatives, nor to any company,
corporation or association which is dominated or controlled
by alien interests, nor to any corporation unless it is agreed
that a representative of the Secretary of Commerce may at-
tend any meetings of its stockholders or directors. The
acceptance of a license for a radio station shall be held to
constitute such an agreement. The license may be re-
voked by the Secretary of Commerce for violation of these
provisions.

No license shall be granted to any station, the operation
of which is likely to unduly interfere with the operation of
existing Government or licensed stations, nor to any station
not open to gemeral public correspondence, nor to a station
which is not in the interest of the general public service.
but the Secretary of Commerce shall grant licenses to such
experimental stations as in his judgment may be useful in
the development of the art and to techmnical and training
school stations used for purposes of instruction and to
AMATEUR stations not operated for financial profit, or as
a part of a business, such licenses to be issued with such
restrictions as in the judgment of the Secretary of Com-"
merce will prevent any interference with the operation of
Government or commercial stations.

A penalty of $2,000, or imprisonment for not more than
five years, or both, is provided in the case of any person
knowingly making untrue statements in the application
for a license for any class of station. Every application is
required to be signed upon oath or affirmation.

The actual operation of every radio station for which a
station license is required, shall be carried on by a person
to whom an operator’s license shall have been issued. No
person shall operate a radio station of any kind except un-
der and in accordance with the operator’s license issued by
the Secretary of Commerce. Operating a radio station
without a proper operator’s license shall be punishable by
a fine not exceeding $100 for the first offense and $200 or
imprisonment for not more than two years for each offense
thereafter. This section is not to apply in the case of radio
telephone stations regularly licensed for public service.

The provisions governing the issuing of operators’ 1i-
censes are practically the same as in the existing law.

A penalty of $600 for the first offense and $1.000 for
subsequent penalty are provided in the case of maliclous or
wiltul interference with radio communication which any
licensed or Government radio station is attempting to
carry on.

Penalties of $500 and $1,000 for the first and subse-
quent offenses are provided for in cases where the con-
tents or of any radio communication is divulged or pub-
lished, by any person not authorized by the sender to de-
liver the communication to the addressee, or where infor-
mation contained in a radiogram is used for private benefit
or the benefit of any one not entitled thereto; providing,
this does not apply to the receiving, divulging, publishing
or utilizing of the contents of any radiogram intended for
the use of the gemeral public or relating to ships in dis-
tress. ’ '

No person owning. controlling, or operating a licensed
radio station or stations, is permitted to form a partmer-
ship, combination or association with any person owning,
controlling or operating submarine cables or land telephone
or telegraph systems in such a way to limit competition to
and from the United States, without the consent of the
Secretary of Commerce.

This bill repeals the Act of August 18, 1912. entitled
“An Act to Regulate Radio Communication” insofar as the
provisions of that Act are inconsistent with the present bill.

(Continued on Page 34)
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EXPERIMENTERS’ WORLD

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

—

A Quick and Accurate Relay Key

—

IHAVE used several types of relays,
but none of them equal the one de-
scribed in this article. It has several
points of advantage. First, it is quick

r— - —

|

C——— -

Figure 3.

and accurate in operation. It will work
as well with a “bug” as with a small
key. Second, it is easy to adjust and
reassemble. Third, it can be used as
a key in case your “bug” fails to oper-
ate.

The photograph gives a good idea of
the complete instrument ; therefore not
much explanation is necessary. Figure
1 shows a side view, giving dimensions
of the base and position of various
parts, while figure 2 is a top view of
the lower base. The magnets and brass

By Aubrey Whitney
First Prize $10.00

size of the brass plates and 34-inch
deep, as shown in figure 2. The plate
is held to the base by means of a No. 2
wood screw. The plate is separated

- ————— PR

Complete view of the relay key

Figure 1. Side view,

Figure 2. Top view of the lower base

plate were secured from an old 20-ohm
sounder. I would suggest using four
ohms if your battery is only four volts.

A groove is cut in the lower base the

from the base by a shim about "V4-inch
long and Y4-inch in diameter. Screw

No. 2 goes through the shim and into -

the base. The shim acts as a pivot or

22
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bearing so the magnets may be ad-
justed by screws 3 and 4. Screw No.
I is separated from the base by a small
piece of tin to keep the screw from
going into the wood. Binding posts A
and A-1 are connected to the magnets.
If care be taken in cutting the groove
to get the right depth, there would be
no need for further adjustment of the
magnets. The magnets may be ad-
justed over a Y-inch space. Should
it become necessary to move the mag-
nets up or down more than }§-inch,
the top base will have to be
removed.

The key used for the relay was an
old Overland with 3g-inch silver con-
tacts, which will carry 2 kw. without
sticking. The key base is 4'4 inches
wide, 5V4 inches long and one inch
thick.

giving dimensions of baxe¢ and position of various parts

The armature of an old sounder is
fastened to the key lever by the knob,
the knob being used to hold the arma-
ture secure and also to use for emer-
gency sending. The magnets should
be separated from the armature at a
distance which will work the best with-
out sticking. In most cases it will be
found to be about I4-inch. The bind-
ing posts at the rear end are connected
to the transformer and power supply.
The binding posts in the front are con-
nected to storage battery and “bug” or

- speed key.

This relay can be made without any
special tools and the cost will not be
prohibitive. Another advantage is that
it can be put together in a short time
by anyone, regardless of their mechani-
cal ability and, lastly, its action in
service is all that could be desired.
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Relay Key Used With a Vibrople

TH‘E relay key about to be described

was used successfully for eighteen
months, with a vibroplex, on a 2 kw.,
500 cycle Fessenden transmitter,
aboard the S. S. Parismina. It was
constructed entirely from an old tele-
graph key and sounder. .

In figure 1, A is the lever of a
small telegraph key, cut at the dotted
line and the corners rounded. A small
hole is drilled one-half an inch above
the center of the hole on the end
which has been cut as shown in dia-

-A-

Figure 1.

gram C. This is to hold one end of
a small spiral spring to be described
‘later. B is a brass standard which
supports the sounder bar and armu-
ture of a telegraph sounder, and is
cut at the dotted line. C shows the
method of mounting movable contacts
between standards, with sounder ar-
mature at the short end of a key lever.
The armature should have a clear-
ance of an eighth of an inch from the
base. The proper point of the lever
bearings should then be marked off
and drilled, each being in the exact
center of the brass standard and the
same distance from the base end. The
holes should not be drilled! entirely
through the standard, but just deep
enough to provide a smooth bearing
for the lever trunnion points. Disa
side view of C and shows the method
of using round battery nuts to secure
proper space between the lever and
brass standards to allow movement of
the lever and bring the armature
nearer the pole pieces.

By Maurice B. O’Neill
Second Prize $5.00

The contacts may be made from
silver coins—dimes being used on the
one described. They may be soldered
or welded to the flat head of a battery
or machine screw one inch in length,
taking care to have the screw head
in the exact center so that the contacts
will come in proper alignment when
finished.

The radiators are made from wash-
ers 34-inch in diameter and fg-inch
thick. The spacers are hexagon bat-
tery nuts with their corners rounded.

twine is used to insulate it from the
stationary contact, as shown in fig-
ure 3. »

F is a piece of brass, which may be
round or square, and is 3g-inch in
diameter and 54-inch long, drilled and
tapped at each end to receive an 8/32-
inch screw. It is drilled and tapped
through its diameter to receive an 8/32
inch screw to stop the action of the
spring on the movable contact and to
adjust the distance between the con-
tacts. F may be made from an ordi-

a'
-F_ -J-
1 7"‘1?
(o]
(o]
L
-
'E' '[1“

Constructional details of various parts- of the relay key.

The stationary contact is made in the
same way as the movable contact and
will fit in the place formerly used
for the brass sounder screw and lock-
nut that strikes the sounder anvil. E
is the sounder bar with the armature
removed. The tapped holes that were
made use of as a sounder bar are in
the proper place to be used for the
relay key, and only one hole need be
drilled and tapped in the end to secure
it to the base. E-1 is a side view of E
and shows where the top of the bar
should be cut on a bevel. This is, of
course, optional with the builder, as
it is only for appearance. 'At the
small notched portion of E-1, which
formerly served to countersink the
sounder armature and already
threaded, one of the sounder adjust-
ment screws with locknut is used to
adjust the tension of the spring, as
shown in figure 3. The spring is
easily made from the plunger spring
of a bicycle, motorcycle or automobile
valve. A short length of thin fishing
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nary binding post, such as is shown
for the magnet connections of the
relay in figure 3 by putting a small
rod through the place ordinarily used
for the wire, and locking the adjust-
ment with the thumb nut.

G is a small base, which may be
made from hard rubber, fiber, etc,, 254
inches long, 14 inches wide, and
V4-inch thick, upon which the sounder
magnets are mounted in the following
manner : '

The top of the pole pieces of the
magnets are drilled and tapped to re-
receive 8/32%inch iron screws. H is
two pieces of iron, one inch long, half
inch wide and a quarter of an inch
thick, drilled to receive the 8/32-inch
iron screws, the heads of which are
countersunk in the small base. Before
mounting the magnets a machine screw
is put through the center hole in the
small base to secure it to the wooden
relay base. The magnets are mounted
so that the pole pieces are close to, but
not touching, the armature of the mov-
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able contact when the contacts are
touching evenly over their entire sur-
face, in a true vertical position.

I shows appearance of hexagon bat-
tery nuts after corners have been
rounded off to be used as spacers. ]

Figure 2.

gives dimensions of washers used for
radiators.

The base of the instrument may be
made from mahogany or other suitable
material, six inches long by 4% inches
wide, with a half-inch bevel. The small

Position of parts fixed to base

THE WIRELESS AGE

brass tacks under the sounder base are
used as feet for the relay key. The
binding posts of the sounder are used
for the transformer connections to the
movable and stationary contacts. Those
taken from the key are used for the

Figure 8.

relay magnet connections. The knob
on the telegraph key switch is mounted
on a brass block Y4-inch by 34-inch, as
shown at C, and provides means of
releasing contacts, should they stick.
Figure 2 shows position of parts

JUNE, 1921

fixed to base. Contacts are left out
for sake of clearness.

Figure 3 shows side view of com-
plete - instrument. The contacts are
shown slightly separated. Adjustment
of the contacts for wear is made by

Side view of the complete instrument

moving the stationary contact, giving it
a turn in the threaded standard E and
locking in position by the thumbscrew
which enters from the opposite side of
the standard and acts as a jam to hold
contact in its new position.

A Relay Key for a 1 KW Set

THE following is a description of a

relay key designed to handle nor-
mally a current of from 10 to 15
amperes and, for short periods of time,

&

P/aﬂyer

Sof7r /ron
/ Pegd

Figure 8.

a current up to about 25 amperes.
This key is of the closed magnetic cir-
cuit type, with a coned plunger which
when attracted to the core of an elec-

46 (Q08) drill
Covwscal hole

By L. J. Froxler, Jr.
Third Prize $3.00

tro-magnet brings a brass plate in con-
tact with a set of brushes connected
in one side of the power circuit. A
departure from the usual practice is

rhread

1 |
b4 » m:ri_
k—— / f — \Q \
==;4 ‘4/ﬂb$/le/’
Conracr Flare ;f’ oo
Brass
B
| g
i
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rrber
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Constructional details of ‘various parts of the

suggested in substituting for the silver
or other expensive contact points of
comparatively small area, and conse-
quently poor heat dissipating ability,
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the inexpensive and easily replaceable
contact pieces just referred to which,
on account of the large surfaces ex-
posed to the air, can readily dissipate

79); For
? b -
0'/» .sc're»\
Al
hd i

BEPEIS e

Orill for #6-32 screw

'
_4.

'r
r 4
.

\

¢

Z
Fod
2f

i__

Bracker
Brass

! RPegd

relay key

heat, while due to the wiping action of
the brushes, the contact surfaces are
kept clean.

Figure 1 is an assembly drawing of
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the key. The component parts of the
magnetic circuit are shown in figures
2 and 3. The frame and magnet sup-
port are made of l4-inch sheet iron
and are held together by means of four

EXPERIMENTERS’ WORLD

a drive fit in the {§-inch hole in the
magnet support. Its lower end is
threaded for an iron locknut, between
which and the magnet support an iron
washer is inserted. A pin of No. 14

#G-32 brass fl. hd.
mach screws—

¥ rong
Brush insularors:

Pin - & long or
»2 BL3. brass wire

i nrer so/deggd ro bmdn'go-’posrs
5, 1
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drives ro borrom of hote.

r 1, Plonger
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drilling leaves a V-shaped hole, as
shown in the section view (figure 1).
The core is a push fit in the brass
tube, while the plunger should just
clear the wall of the tube.

inding Fosrs wirh

—I=
o M ? / / o/es for fastening key.
‘ A K wnsulating bushings
9 % b % and washers.
. @ 'mrl 7 é ////
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Figure 1. Assembly diagram of the key.
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flat-head iron machine screws. The
surfaces in contact should be accu-
rately filed and scraped to as near a
true plane surface as possible.

The core and plunger should be of
soft iron, well annealed. The core is

Figure 2.

brass wire driven into the hole in the.

top of the core (see figure 1) acts as
a guide for the lower end of the
plunger, a similar function being per-
formed by the tip of the thumb-screw
for the upper end of the plunger. The
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Dimensions and constructional details of the magnetic circuit

" Figure 4 shows the magnet bobbin,
assembled and in detail. It consists
of a Y4-inch brass tube of about No.
22 B. & S. gauge wall, over which two
fiber flanges or washers are driven, so
as to give an interflange length of 114
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inches. A fine saw-slot is cut longi-
tudinally in the tube so as to prevent
the circulation of eddy currents which
are induced by changes in the magnetic

/

amp-cord

V) er washer
sec ref 'roo rhis Ffrber
washer 47/}‘0 vornish

Join?r

- Hwes BLS.
emomel/ed wire

hd

Bobbin ﬁssemb//

L\ -So/der arnd rtqpe

4 /gyers of poper

THE WIRELESS AGE

leads are cut to the proper length and
soldered to the binding posts on the
side of the iron frame,

‘Details of the brushes, brush insula-
tors and clamp plates are shown in
figure 5. The brushes consist of 12
strips of No. 28 (1/64-inch) W, S.
standard gauge, springy phosphor-

/J{.smr- s/lor
4

¥
1 8

LY
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these screws so long that they touch
the iron frame, as this may short-cir-
cuit the key. The fiber pieces are in
turn fastened to the iron frame with
flat-head screws.

The contact plate is shown in figure
3. Two locknuts hold it in place on
the stem of the plunger and from the

+ regts
(For Binaing Posrs)

Washer
Frber
/ Feg'd

Figure 4.

flux brought about by making and
breaking the circuit of the electro-
magnet and by variations in the field
caused by the moving plunger. These
currents are objectionable because they
hinder the rapid operation of the key.
To prevent the saw-slot from being
bridged by the core, the portion of the
latter in contact with the tube should
be varnished. The tube extends
slightly beyond the top of the iron
frame and serves to center the base of
the spring. One of the washers of
the bobbin has a radial slot through
which the lead from the inner end of
the winding is brought out. A 2-inch
heavy paper washer should be secured
with shellac to this washer. Before
beginning the winding, four layers of
strong paraffin paper should be
wrapped around the tube. A 12-inch
length of lamp-cord serves as the lead
for the inner end of the winding, and
after passing through the slot in the
washer this lead is wound two or three
times about the tube in order to take
up strain, and spliced to the inner end
of the winding. The winding consists
of 30 layers of No. 28 B. &. S enam-
eled copper wire, with two wrappings
of thin paraffin paper between each
layer. About half a pound of wire is
required. The outer end of the wind-
ing is also spliced to a length of lamp-
cord. The coil is now wrapped with
oiled linen or other suitable material,
over which a protective layer of cord
is wound and varnished. The flexible

Washer
Fréer
/ Reg'd

Diagram of the magnet bobbin assembled and

shape shown, the contact ends being
slightly separated from| each 'other.
These strips, well cleaned, so as to
make good electrical contact with each
other, are clamped between two plates
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in detail

bronze, 34-inch wide, bent into the latter, while a conical spring holds it

normally away from the brushes. The
plate may be rotated about its axis so
as to bring new portions of its surface
into use. A thumb-screw carried by a
bracket regulates the travel of the

Orilf and c's% for

_ ©-32 /I hd. mach. screw
LS ‘
e
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SIS,
ﬁ*—{:} GIE rap
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Clamp Flare
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Figure 5. Detalls of the brushes, insulators and clamp plates

and secured to fiber pieces by means
of flat-head machine screws $g-inch
long. Care must be taken not to have
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plunger. The end of this thumb-screw
is turned to a diameter of 3/64-inch
for a distance of %-inch.
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Two lugs capable of taking a No. 12
wire are shown for making connections
to the power circuit, but, if desired,
studs may be sweated in the tapped
holes of the upper clamp plates and
binding posts screwed in.

A source of about 10 volts D. C. (six
to eight dry cells) should be used to
energize the magnet. ‘A more snappy
action may be obtained by applying
voltages up to 15 directly to the magnet
winding, but above this point a suitable
resistance should be connected in series
with the winding to prevent overheat-
ing of the latter; the proper value of
resistance to use being calculated on
the assumption that the resistance of
the winding is 65 ohms and the maxi-

mum allowable current through it, one-
quarter ampere.

By means of the lock-nuts and
thumb-screw the contact place should
be adjusted to have just sufficient
movement to prevent arcing and permit
well-defined making and breaking of
the current. The separation of the
contact surfaces need be very small.
‘Attention is called to the fact that there
are two breaks in series and therefore
the total gap in the circuit is twice the
distance between the plate and the
brushes. The ~brushes should be
trimmed so that all strips break con-
tact with the” plate simultaneously,
which may be ascertained by noting
whether the sparking is confined to
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one spot, which will be evidenced by
undue burning in this spot, or is uni-
formly distributed over the entire con-
tact surfaces.

In order to reduce sparking and too
rapid wearing away of the contacts, a
large condenser should be connected,
either. across the key or across the
primary of the transformer. The
proper value of capacity to use in order
to completely eliminate sparking de-
pends upon the constants of the circuit
and is best found by trial. A high re-
sistance carbon rod, such as is some-
times used for protecting low-voltage
circuits against high-frequency surges,
may be substituted for the
condenser.

New Transcontinental Amateur Record

SIGNA‘LS from amateur radio sta-

tion 2BK, employing a spark trans-
mitter, owned and operated by Carl E.
Trube, 6 Livingston Avenue, Yonkers,
N. Y., have been heard at amateur
station 6KA, owned and operated by
F. E. Nikirk, Los Angeles, Calif. The
overland air-line distance between the
two points is approximately 2,500
miles.

The signals from 2BK station, which
is one of the most active and best-
known stations of the Second District,
were heard by Mr. Nikirk, at Los An-
geles, at 4:38 A. M., Eastern time,
April 18. Some time previously Mr.
Trube and Mr. Nikirk had agreed by
mail upon a transcontinental test be-
tween their stations. They arranged to
conduct these tests on April 14, 15, 18,
19 and 20, the object being, of course,
to effect transcontinental communica-
tion between the two stations.

The signals from 6KA were heard
by Mr. Trube on the 14th, but owing
to heavy static this is not a certainty.
On the days following 2BK and 6KA
were both in communication with ama-
teur station 9OE, at Wichita, Kan,,
but the signals did not get all the way
across the country until the morning
of the 18th, when 6KA reported to
2BK, by mail, that he had heard the
signals from 2BK at 6KA so distinctly
that there could be no doubt in the
matter.

This performance establishes an-
other transcontinental record for ama-
teur radio spark transmission on
200 metérs. So far, two Pacific Coast
stations have been heard on the At-
lantic Coast, 6ZK, Sunnyvale, Calif.,
and 6EA, Los Angeles, Calif. This is,
however, the first time since the war
that an Atlantic Coast station has been
heard on the Pacific Coast. Amateur
station 2PM was heard in pre-war
days by a Los Angeles station.

‘The antenna at 2BK station is a 4-

wire, T-type, 72 feet long over all, 55
feet high. The wires are pure stranded
copper, spaced five feet apart. The
station is located in the Hudson Valley,
and is, in fact, in a poor location.
There are several trees nearby, and a
large steel school building is just about

mal range is fairly. consistent. It hap-
pened that a severe rainstorm pre-

-vailed here at the time 2BK was heard

on the coast. A noteworthy feature of
the antenna and ground leads is the
fact that they are straight lines, and
thus as short as possible. The ground

2BK receiving set with detector and two-step audlo .frequency amplifier. Key
and remote control switches at right

half a wave-length to the east.
Whether this acts as a reflector or not
is not known; however, the ease with
which signals carry to the west may
be due to this fact. It is noticeable
that work within 150 miles to the
north and east by this station is prac-
tically impossible.

The ground system is quite exten-
sive, consisting of water, gas and
sewer pipes, furnace and flues, gutters,
leaders, about 100 feet of buried pipe
and 30 buried medium-sized furnace
castings. All joints soldered, of course.
The idea has been to get as much area
as possible enclosed by the ground
system, and to this end four wire
fences are used in addition. -Although
wet weather improves the range of the
station, the soil is good and the nor-
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- volt A, C. line.
"mersed glass plate condenser of .o14

lead is composed of 17 No. 14 copper
wires, and is 15 feet long.

The transmitter is located in a closet,
which is so placed as to put the appa-
ratus in almost a straight line from
the antemna. center to the ground. - The
only bends in either lead are where
they enter through the wall of the
house. A magnetic switch is used for
change over in preference to an anchor
gap, as the station is, of course, re-
mote controlled. The transformer is a
1 kw. United Wireless open core type.
The secondary voltage is about 30,000.
Power is supplied direct from a 110-
‘A home-made oil im-

mfd. calculated capacity is used. The
condenser has f%-inch glass dielectrics,
which are somewhat assisted by a
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Prize Contest Announcement

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

Radio Frequency Amplifiers
Closing date, July 1, 1921

Contestants are requested to submit articles at the earliest practical
date.

Prize Winning Articles Will Appear in .the September Issue.

Many amateur operators are successfully employing radio frequency
amplifiers in their receiving circuits at this time, and there are some
who would like to try this type of amplifier, but fear they have not quite
enough “dope” to go ahead. This is a chance for the more advanced
experimenters to help the amateurs and “cash-in” on our prize money.

Amplifiers should contain at least two stages but may consist of as
many as are practical.

PRIZE NTEST CONDITIONS—Manuscri on the subject anmounced above are
udﬁ:’d by ugonditore of THE WIRELESS AGE me the viewpoint of the ingeniouswess of
cription: LY OIS ot nosded, but 1 e tness (3 Toarmar oY aag dre: ebon
on. t al no ut nea pi [
gﬂ mm 4 wings are not , sketches will do.
to eve . ven in the above announcement.
Age will award the follewing prizes: Prize, $10.00; Second Prize, $5.00; Third
Prize, $3.00, in addition to the regular space rates paid for techmical articles

All manuscripts should be addressed to the Contest Editor of THE WIRELESS AGE

"this station before the war.

paper wrapping, soaked in oil, around
each metal plate. Twenty-four dielec-
trics, effective area 108 square inches
each, are used. The gap is a home-
made affair, consisting of eight studs
(1V4 inches wide by #-inch thick,
brass), so mounted 4s to have a total
diameter of 12 inches, mounted on a
1/6 H. P. synchronous motor (1,800
r. p. m.). The gap is not enclosed in
an individual case. The oscillation
transformer is unusual. The primary
is a fraction over one turn, secondary
g_% turns; neither has any dead end.

he primary is so made as to give an
effective conducting surface 24 inches
wide. The surfaces are so arranged

Rotary gap and oscillation transformer

that they cannot touch, thus reducing
high frequency resistance to a mini-

mum. The secondary is also of copper,

| [

Music Over Wire and
Through the Afr.

%) 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
g power is lost. Attaches to any

— phonograph without tools, and
without removing regular arm.

ELECTRIC TONE-A - PHONE

When you give a—Radiophone Concert—give it right.
favorite phone circuit with the Tone-A-Phone.

Send for Literature

VITALIS HIMMER MFGR. 205 Sixth Ave., New York

Use your
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1%4-inch wide strip being used. Each
of these coils is about 12 inches in
diameter outside; 44 inches is the
usual clear space between primary and
secondary; during the tests, 4/%-inch
was used; looser coupling has not
been found advantageous.

The receiver is another bit of home-
made apparatus. The variometers, in
particular, are the same ones used at
In brief,
the receiver is a straight variometer
regenerative and two stage audio fre-
quency amplifier. Signals have been
received on it from 5ZA, Roswell,
New Mexico. The wave-length range
is 180-310 meters only.

The antenna current of the station
averages about four amperes on a
Weston thermo-couple radio frequency
ammeter. However, this figure varies
from 3.5 to 4.6 amperes, depending on
gap adjustment and power character-
istics.

The station has done consistent
work during the latter part of this
season, having worked into five states
beyond the Mississippi and having been
reported in three more. This station
has worked 340 miles without difficulty
with broad sunlight at each end, and
been copied solidly at 360 miles on a
galena detector and loose coupler.

Total number of states and. prov-
inces where 2BK has been heard is 33.
All this transmission has taken place
on a wave-length between 200 and 205
meters.

A full description of 6KA station is
not available but the signals were
heard on a regenreative receiving set.
Mr. Trube is a junior at the Stevens
Institute of Technology. Although
he is only at this time twenty years
old he has had an amateur radio sta-
tion for the last seven years. ‘

Trans-Atlantic Amateur Tests Fail

HE Trans-Atlantic Amateur trans-

mitting tests, which took place on
February 1, 3 and 5, and in which
twenty-five American amateur trans-
mitting stations took part, failed as no
signal which could be definitely identi-
fied as having been transmitted in this
country was heard by the. receiving
stations in England.

The receiving stations, all of which
used radio - frequency amplification,
were interfered with considerably by
harmonics from high power stations
on long wave lengths and by some of
the receiving stations which used self-
heterodyned receivers, contrary to the
conditions of their licenses and the
rules of the contest. These self-
heterodyned receiving sets radiated
enough energy to seriously interfere
with other stations in their vicinity and
were no doubt responsible to a con-
siderable degree for the failure of the
tests.
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Lc;ng-Wave

Station Broadcasfs—

Useful Data for Amateurs

THE following table of long-wave
stations, which periodically
broadcast press, weather reports, and
other information, compiled by Mr.
L. P. Burt, of Catatonk, N. Y., is
published for the information of
amateurs interested in long-wave re-
ception. All transmitting times have
been reduced, to 75th meridian time,
for general convenience. The list
is as correct as far as recent data is
obtainable. In the table “S” and
“U” refer to spark and undamped
respectively. “P” is for press, “W”
for weather reports, and “T” for
time signals.

Desiring to try for NPM, for in-
stance, the amateur can feel around
at what he judges to be 11,200 meters
at 7.00 P. M. with the certainty that
NPM is sending and can recognize
time signals even if regular signals
are too weak to read. This offers a

means of comparison between differ-
ent hook-ups of the receiving set or
amplifier.

In view of recent excellent accom-
plishments in receiving at 200 me-
ters, it would seem that it might be
possible to pick up the $maller for-
eign shore stations which work on
more favorable wave lengths and
use several times the power of the
amateur. This would seem to offer
an interesting fiéld of investigation
to amateurs interested in long-wave,
or long distance, receiving.

The schedule of long wave sta-
tiong foliows:

A “DX SIGNALS!”

are getting weaker and, hence,

E more difficult to copy, now that

the hot summer months are coming_ on.

*Step ‘em up” with an ACE Amplifier Unit

and your problem of how to maintain
reliable communication is solved.

ACE 2-stage Amplifier, as illustrated, com-

i pletely mounted on a Formica panel and
enclosed in a solid mahogany cabinet with
hinged top. Equipped with an anti-
capacity switch for shifting the phones
from detector to one stage or two stages,

or vice versa. An instrument
of sterling quality. Price 340000
ACE 1-stage Amplifier, construction and
quality similar to the ACE s
2-stage Amplifier. Price ..... 20000
If your dealer cannot sup-
Amateurs! ply you, forward your
order by mail and it will receive our
prompt attention.

—

——

Dept. C 2487-2489 Gilbert Ave.,

“YOU MAY PAY MORE, BUT YOU CAN’T BUY BETTER”
MEMBER A. R. R. L. RADIO CALL “8XB”

Send 3c stamps for catalog

THE PRECISION EQUIPMENT CO.

Mfrs. & Distrs. of Radio Equipment

12:00 Midnight Pt. Tsabel 2350 S W
2:30 A. M. BZM 1500 S P
3:00 * YN 5000 U P
3:00 ¢ NAH 1500 S P
3:00 « NFG 4000 U P
}{i:gg “ NBA 2400 S P
4:04 ¢ N 000 U T
4:30 « MPD 2700 S W
4:45 “ FL 2500 S WT
5:00 “ NPL 9800 U P

We manufacture a line of
De‘ler3 equipment which is far
above the average quality but selling at .
a price within the reach of all. We know
you will be interested.

CINCINNATI, OHIO

EMBERS of this assoriation are se-
curing service and saviug by purchas-
ing all their Radio needs collectively.
You can also secure saving and service.
Stamp brings full detalls or order from
this advertisement and you will partici-
pate In eur profits.
RADIOTRON TUBES
LV-200 Gas content Detector ...$S.
UV-201 Amplifier .............. 3.5
UV-202 5 Watt Transmitter
AMPLIFYING TRANSFORMERS
Acme A-2 Assembled with Bind-
ing Posts ....................
Clapp-Eastham QO Amplifier Coil
unmounted ..................
Clapp-Eastham QO Amplifier Coil
ounted ....................
Radio Corporation UV-712 inter-
tube Transformer ............ K
(The Transformer mentioned above
48 the latest development of the
Radio Engineers of the General
Electrio Co.; designed especially for
use with the UV-200 and UV-201
Tubes, and is endorsed by the Jore-
most radio experts as the most ef-
ficient Tran%oo’mer of its kind.)
Federal 226 Transformer ....$7.50

TELEPHONE RECEIVERS

Brandes ‘“Superior” ....... ...8 8.00
Brandes ‘“Transatlantic” .. .:lz.oo
Brandes “Navy” ............. $14.00

(All Receivers mentioned above are

%(;lll]idp with the New Navy Head-
“Murdock” No. 55 2000. ohms ..
“Murdock” No. 65 3000 ohm: : g.'gg
“Murdock” No. 56 2000 ohms ..$ 5.00
“Murdock” No. 56 3000 ohms ..$ 6.00
Ba“ld'\_vin Mica Diaphragm Type

G e $16.50

........................ $21.00
MATERIAL FOR SHORT WAVE
REGENERATIVE SET.
Clapp-Eastham Varfocoupler
Clapp-Eastham Variometer
J. J. Nightingale Variometer ... .$4.50
J. J. Nightingale Varfocoupler ..$5.00
Murdock Plate or Grid Variometer $7.50
Murdock Variocoupler ......... .50

You will note that many of the items
are the latest to appear on the market,
We are keeping pace 1with the develop-
7&";;4‘0 and  {mprovement of Amateur

Mutual Purchasers Association
2-4 Stone Street, New York

.. .$7.50
. .$8.50

RETURN COUPON

American Radio Relay League,
Hartford, Conn

Enclooedﬁ;nd $1; please enter my trial subscripsy

tion to QST for 7 months.

Nnma

Add.
4

.

|
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Thousands of dollars

have been spent by radio amateurs and experi-
menters for inferior apparatus. There was a
time when they could get nothing else.

K TIOb and_ Dia l

To-day it is different. The up-to-date ex-
perimenter is no longer content with his
former limitations. With the development of
i the. high grade equipment now available he
! demands apparatus built according to real

! LIP out this coupon,.lndlcate PrOfeSSlona1 Standards-
] choice of 5Ammd artlcleg .
; ‘\‘\-'}::l?.“;‘r'e’.'}‘,?n:?lce‘l;ﬁeii}gkuffr&ﬂ In this development the COLIN B. KEN-
L ealer as ste n arc
1 Wireless Age and receive your NEDY COMPANY has been a leader. From
1 order by return mail with free . . . . . .
{  Koob and Dial included. its very beginning its policy has been to manu-
RS COUPQNTmTmEmmmE= . . o .
?ll ... .Panel Rheostat ......... $LT3... facture apparatus which is “built to a stand-
....Tube Base ............. 90.... . . T
; .. nd ......... 2.50....
.é:é;?t?i)les(;%t;slst??es... ggg ard’ not to a prlce'
. ....Cabinet an anel ax5 .. 3.25.... .
| abingt w3 i 3380 Ask your dealer for a demonstration of Ken-
] ::..{sgﬂgt’: 11;:3%1: 20x5°117 15000 nedy Recelvmg Equlpment Give it a thorough
i ....Iormica ne X R 1% 11 JAN
{ i hanel Bracker ... a8 examination in comparison with the best of
;;;;Ef;%g ‘;‘ll’gt‘ig‘%‘(“)’g“_;;;;;;; Eg other makes on the market. Form your own
1 ::::};511'_33.3-:39‘%".:::::::: dpl opinion of its design, workmanship and per-
1 oipmedn. 0 ggn formance. Our unreserved guarantee on every
| iiswiten Point (Il ! s :
1 - dinding %’gg{N{;,‘;ﬁﬁ_“m-m 1‘%’ item bearing ‘the Kennedy trade-mark is your
o Tnos & Dial 1807 or 96° FIKE) final protection.
NIME e If your dealer has not yet put in a stock, send direct for our
Street ... i i e Catalog and prlce l]st :
City ... Sate..........

This Offer Void After July 1, 1821

AMERICAN RaDio AND RESEARCH (ORPORATION THE COLIN B KENNEDY CO

201 College Avenue ) INCORPORATED
Medford Hillside, Mass. RIALTO BUILDING . SAN FRANCISCO
I .
“ EVERYTHING IN RADIO " OONSOLIDA% RADIO CALL
. ! K
| WESTERN RADIO ELECTRIC COMPANY Third edition, Price $1.50
Send for Our March : For Sale By
STOCK BULLETIN AND PRICE LIST WIRELESS PRESS INC.
£50 South Flower Street _— Los Angeles, Cal. 826 Broadway - - - N. Y. City
'31 . (]
Bunnell Instruments Always Satisfy

Our ]ove Detectors Simplest and Best

Beware of lntrlnxln l.mlt.tlonn
Sample mailed for $2.00 te({ and Guaranteed Galena 25 cents
Our Keys, Spark Gaps, Condensers, Trmformem. etc., are high grade but inexpensive
Distributors of Standard Electric Novelty Company Type B ‘“Cyclone” Audion
Batteries. Also DeForest, and all other makes of High Class Wireless Apparatus.

Send stamp for our No. 42-W Catalog.

0. - - - - 32 Park Place, New York Clty, N. Y.

When writing to advertisers plvase mention THE WIRFPLESS AGE
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=
| Lookat’erNow! =
= Look at’er Now! |
= _ . '
= “The Promised Land” \“hg/\ |
E CREATOR OF S
OPPORTUNITY ' L '
FOR YOU “l
Remember the photo in last month’s advertisement? Dull- - {fh
looking concrete blocks and drab.piles of dirt. . . Today— '1_"1

into the air. The new four-continent station is rapidly . l
becoming a fact. AR

“The Promised Land” is the name professional operators R
have given to the New York Radio Central Station, on Long R
Island. When completed, this station will be the largest and : S

\ most powerful radio station in the world.

already—the first of the giant steel towers are rising high .'.‘i‘
|
1
1

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 fleld of international
communication.

Enrollments are coming in by every mail. Why aren’t you
one of the wideawake wireless men who have seen the new
and greater opportunity opened to them by the Home Study
Course, which is specially designed to land them one of the*
enviable jobs at the world’s greatest radio station? NOW—
not some later day—is the time to act!

Photo taken April 29th

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 big opportuni-
tles—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 & 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 Institute.

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 Co;me of the Institute. Radio offers an unlimited opportunity for future advancement—why not take ad-
vantage of it.

Write for our booklet and further de!ails—Nom.
HOME STUDY DIVISION

Radio Institute of America -

(formerly Marconi Institute)

326 Broadway, New York

O,
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WESTINGHOUSE RAD RECEIVING

The high grade Westinghouse regenerative tuner and tube detector
amplitier embody the latest ideas of two of the foremost radio en-
gineers, Edwin H. Armstrong and Frank Conrad. This apparatus
provides a most efficient set for Telegraph and Telephone reception

over the amateur and normnal ship wave le

ranges. Both units

have been severely tested in the A. R. Co. laboratory proving con-

clusively the manufacturer’s clalms—excegltlonal sharpness, sim-

plcity in design and operation and high efficlency.
Type R.A. PRICES Type DA

‘h, Type RA, Style 307180 Short- -
Sho' t-Wave wave Regenerative Tuner R‘tecl!?.r

$65.00 mplirer
Tunor Type DA, Style 307180 Detec- P
SPECIFICATIONS tor-Amplifier— SPECIFICATIONS

Panel—Micarta, finished
in black matte. Cabin--
et—Natural mahogany,
varnished and polished.
Dials—Polished black
micarta Wrt(tih be\‘:ﬁ}eg
edges, markings e

in white. Knobs—

wave Tuner,

$65.00
Type RC, Style 307213 Short-
Detector
Two Stage Amplifier Com-
bined in One Cabinet.

$125.00 provid
(Order by style number)

The Detector-Amplifier
takes the place of &
crystal detector when a
more sensitive recelving
equipment is desired. It

and

e for a tube de-
tector and two stages of
audio-frequency ampli-

moulded black compo-

sition, polished. Condensers—Rotary-
plate type, air di-electric. Stationary
plates are soldered to three supports.
Cofls—Single layer wound on micarta
tubes movable part of variometer con-
nected to stationary coil through phos-
phor bronze “pig tail.” Tickler coil—
wound on same tube as stationary coil
of variometer. Taps—insulated with
varnished cambric tubing, brought out
to dial switch in rear of panel. Ter-
minals—brought out in rear, moulded

flcation,

The vacuumn tubes require two betteries
for their operation, one being a six volt
storage battery for heating the filaments,
known as the ‘“A” Battery and the
other a dry battery of about 40 volts
known as the “B’” battery.

Panel—Micarta finished in matte black.
An open protected by a metal gauze is
provided for ventilation and to give a
visual indication of the tubes In opera-
tion. Cabinet—natural mahogany, var-
nished and polished, door provided in

insulated posts.

Fittings — exposed

top for ready inspecdon and replacement
tubes.

. Knobs, moulded black
Rheostats—continuously-
with.open circuit position.

f vacuum
metal parts on front of panel are | © ogith
brass, nickeled. Screws holding panel to | tomposition.
box are nickeled. All other screws are | Yariable types
black finished. Interior inetal rts' are

given a satin-nickel finish. Wiring dia-
gram and complete instructions for in-
stalling and operating are furnished
with each tumer. Range 180 to 700
meters.

A stamp will bring the new Westing-
house Folder No. 4446—“Radio in a
New Role”—a most interesting booklet
about Westinghouse radio equipment.

Polished nickel pointers. Vacuum tube
sockete—metal on mdcarta base with tan-
ﬁntlal contacts. Shock proof mounting

rminals, brought out in rear. Moulded
insulating posts. Amplifyi traneform-

vacuumy, tubes.
varnished cambric 't Al wirin
neatly done. All connections soldered.
Shielding—Instrument completaly shield-
ed. Wiring dfagram: and complete in-
structions accompany each instrument.

ATLANTIC RADIO CO., Inc.

88 Broad St., Boston, 9, Mass.

Branch: 15 Temple 8t., Portland, Maine

WIRELESS TELEGRAPHY

‘CH\AMBmls INSTITUTE. A High-grade School where Radiotelegraphy is taught in

branches, dbeginning with the

to
Lectures, blackboe

Code, and going straight

rd, and practical demonstrations of Ap

through. Theory taught by
tus, %oth during the course

of construction and when completed. A large Wirelegs Station, (3XC) with Motor-generator

Set complete.

We re no pains to make Our Students first-grade Commercial Operat and give special
atteﬁmmbn to backward students. Location very central. Convenient tool‘)'o'ﬁ: ng’mdo, and

all trolley lines.

We also carry a full line of all standard makes of Wireless Apparatus.

Call, ’'phone or write for particulars.

CHAMBERS INSTITUTE

‘2046 Arch Street

Parts a apeclalti.

of WIRELESS TELEGRAPHY

Philadelphia, Pa.

- Friday, 19t

CUNNINGHAM AND RADIOTRON TUBES

DETECTORS - - -

AMPLIFIERS - - - -
5 WATT POWER TUBES - -

We Stock a

ratus of Many

WESTERLY, R. L
Call letters 1 IAP

Complete Line of Acme, Clapp-Eastham,
Murdock, ' DeForest, Moorhead, Remler, Grebe, Am
Baldwin, Burgess, and Appa

Send for Our Special Tube and Combination Offers.

| Whitall Electric Company

- $5.00
- $6.50
- $8.00

rad,
Other Makes.

JUNE, 1921

5:00 NAX 1500 8
5:00 “ NBA 7000 U8 T
5:00 NBA 4000 U P

6 :00 “ FL 2500 8 P
7:20 “ BZR 1600 S W
8:00 « BZM 1500 S W
8:30 ¢ NBR 1700 S W
10:00 FL 2500 S P
10:00 « NAJ 1512 S T
10 :45 “ UA 11000 U P
12:00 Noon NA 2650 S T
12:00 ¢ NSS 17000 U T
12:00 « NAR 1500 S TW
12:00 WNAT 1000 S T
1:00 P. M NBA 7000 USS T
1:00 NAX 1500 8 T
2:40 ¢ POZ 3600 S W
3:00 “ VCB 600 8 W
3:00 ¢ NPG 4800 U T
3:00 “ NPL T
4:30 MPD 2700 8 T
6:30 “ FL 2500 S WT
7:00 ¢ POZ 3600 S T
7:00 NPM 11200 U T
7:20 “ BZR 1600 S W
7:30 ¢ XDA 5300 S T
8:00 “ BZM 1500 S W
8:30 NBR 1700 S W
9:00 “ NAH 1500 S P
10:00 NSS 17000 U TP
10:00 ¢« NAA 2650 S TWF
10:00 “ NBA 1500 8 P
10:00 “ XDA 5300 S P

More Trans-Oceanic Work

HUGH Robinson, of Keyport, N.
J., who, with his son Harold,
owns and operates amateur radio
station 2QR, has received another
letter from Scotland, this time from
James M. Miller, of Aberdeen, Scot-
land, stating that conversation and
music from 2QR station have again
been heard there. This is the second
time that music and conversation
from the Robinson station has been
reported from Scotland. The previ-
ous report, made by George W. G.
Benzie, of Aberdeenshire, Scotland,
stated that conversation and music
from 2QR station had been heard
there on October 6, of last year.

In the letter recently received
from Mr. Miller, he states that he
picked up 2QR station on the night
of November 18, between 7.10 and
7.20 p. m., Greenwich mean time, and
also on November 19, 6.15 p. m. to
6.54 p. m., G. M. T.

Mr. Miller reports having heard

the following on November 18:

Gramophone Records: (Duet) “The Moon
hath raised her Lamp above.” (Band) ‘“El
Capitan March.” (Song) “Smile Awhile.” The
Transmitting station then spoke as follows:
“Hallo! Hallo! Hallo! you have heard
me all right. I went on to a thousand metre
wave length today, but will go back tomorrow
and Saturday onto two hundred metres. Good-
by, Good-bye-ee. 2QR, 2QR, 2QR; Harold
Robinson, New Jersey, Harold Robinson, New
Jersey. Harold Robinson, New Jersey.

Picked up at 6.15 g()) 652 p. m. G. M. T,

gramwhone Solo, ‘“The Saftest of the Fam-
lly ; song, “Fcho.” ‘“Hallo!” (3 times). I find
I'm not radiating eo well on this wave length
(200 metres) ; I guess I'l go onto 600 metres.
The atmospherics are bad tonight. I'll change
in 4 minutes, Hallo! S thmes). Wait! (3
ti,mes). Hallo! (4 times). Mr. (name missed).
I'l} now give you the famous song that was
gg?‘rgd inRSroglaml “l}gamén;g inl the Gloaming.”
§ , “Roaming in the Gloaming.”
lection, ‘*‘Gonsoliers.” e Band Se-

This brings the transmission for today to an
end. 1 may not transmit tomorrow, but if I
do T go to the 600 metre set as the 200 eet is
not working quite so well and I guess you
never knaw how far vou mav te heard. Good-
bye. 2QR (3 times.) Robinson, New Jersey
(3 times).

Mr. Robinson states that his sta-
tion has been heard at Fargo, N. D.,
1,650 miles, which is the greatest
overland distance over which his sta-
tion has so far been reported. Music
and conversation have also been re-
ported from the following points, all
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No. 766 Eveready Wireless Station Battery, : No. 763 Eveready Airplane
Scandardized for use in U. S. Navy Wireless Battery. Standardized

for use in U. S. Si Corps
Aviation Seclug:;l

Four points of superiority in Eveready B No. 766
Wireless Receiving Battery
B igh gty of YOU have always wanted a

;:t::h tof better d.l’y battery with laytmg
Perfect Insulation o ]
D by POWEL silent as a desert; stable as

cudvibpafinand e 3 pock. Read over those four

waterpeoof candboard points that make Eveready B No.

Noiseless Operation

e s bt 766 the ideal Battery for your
b md e receiving  set. |

High Vol Maintenance

High v :iiﬁ e Then go to your dealer, get an
ing of high grade ingre

dews nd v miiien Eveready, hitch it up, and enjoy
the marked increase in the effect-
iveness of your equipment.

AMERICAN EVEREADY WORKS
of National Carbon Company, Inc.

226 Thompson Avenue, Long Island City, New York
Chicago Atlanta San Frandsco

E . VACUUM TUBE BATTERIES
very Wireless tor Has Use
for an Eveready Flashlight FLASHLIGHTS AND BATTERIES

A-21-TE
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899 BOYLSTON ST,
BOSTON, MASS.

3
3
si’

w»
a
o

.

ms"

WIRELESS.

Learn Wireless at the Oldest, Largest and Best
Equipped radio school in New England.
Successful graduates of the EASTERN RADIO
INSTITUTE are found in responsible radio po-
sitions all over the world! Why not be one?

Our illustrated prospectus is free. Send for one.
F. D. PITTS, Director.

JUNE, 1921

of them considerably over 500 airline
miles distant from 2QR: Ashland,
0., Dover, O., Mokane, Mo., York,
Neb., St. Louis, Mo., Rockville; Ind.,
Canton, Ill., Boone, Ia., Kitchener,
Ont., and Houma, .La.

The radio set used for this trans-
mission is the same one described in
a previous isswe of THE WIRELESS
AcGe. It employs four 5 watt trans-

‘mitting tubes. The antenna current

is normally 1 to 174 amperes. The
antenna is 65 feet long.

Mr. Robinson states that the con-
versation reported as being heard on
November 18 and 19 by Mr. Miller
checks with the log kept at 2QR
station, and that it is a substantially
correct record. The conversation
was purposely of an irregular nature

~and Mr. Robinson states that the

report made by Mr. Miller includes
these irregularities, and that it
should therefore be conclusive proof

. that voice and musical transmission

from 2QR station have been actually
heard in Scotland, a distance of 3500
miles from the point of transmission.

44 COURT STREET

Phone Main 8379

VARIABLE—ACE “B” BATTERIES— PLAN

—— Use the Best ——

Ace B Batteries

Dealers
Sell the “Best”

L ]
with our Special
Inducements
Write for Catalog No. 13

Cat. No. Size Voltage. Hrs. Ser. Lbs. Price
623 Plain 214 x2 x 33 22, 400 1 1.50
623 Variable 215 x2x 3% 2214 400 1 1.78
625 38 x4x63 2214 1400 5 2.50
625 Variable 3 x4x63% 2214 1400 5 3.00
626 Plain 3 x8x65% 45 b 10 5.00
626 Variable 3 x8x65% 45 3000 10 6.00

ACE “B” BATTERIES are made according to government specifications, and
are especially adapted for Plate Circuit, Detector and Amplifying Tubes. :

Guaranteed not to Depreclate more than 10% in one
year when not in use. Absolutely Moisture proof.

ACE BATTERY MFG. CORP.

BROOKLYN, NEW YORK

326 BROADWAY, NEW YORK

LISTEN AND LEARN—
THE CONTINENTAL CODE
MARCONI-VICTOR RECORDS

6 DOUBLE FACED RECORDS.

EVERYTHING FROM ALPHABET TO CODE WORDS.
ACTUAL RECEIVING.

WIRELESS PRESS, Inc.

12 LESSONS.

$6.92 Set

(Continued from Page 21)
H. R. 53889 (Senate 1628)

This bill defines the term radio com-
munication and allied terms in prac-
tically the same manner as H. R. 4132.

It provides that a license shall not be
required for the transmission or ex-
change of radiograms or signals by or
on behalf of the Government of the
United States, but every Government
radio station shall be subject to the
regulations of the Secretary of Com-
merce so far as concerns wave lengths
and other matters affecting interference,
and any Government station while open
to general public service, commercial or
press service, shall so far as the Secre-
tary of Commerce shall specify, be sub-
Ject to the regulations applying to radio
stations licensed for similar service. -

A person within the jurisdiction of

the United States shall not use or oper-
ate any apparatus for the reception, with
intent to divulge or publish the contents
of any radiogram from any foreign
country or, other than distress calls,
from any foreign ship except under or
in accordance with a license in that be-
half granted by the Secretary of Com-
merce.
- The Secretary of Commerce may grant
licenses to other receiving stations when
any public purpose will be served
thereby.

The Amateur is not mentioned specif-
ically by name, but in one section it is
provided:

.The Secretary of Commerce is au-
thorized to grant licenses to radio sta-
tions to use any amount of power or

hen these are actually
lacting experiments for
of the science of radio
or the apparatus per-
with such restrictions
e least interference.

All licenses are to be in such form as
the Secretary of Commerce shall deter-
mine and shall be issued only to citizens
of the United States or to companies in-
ocorporated under the laws of some
State or Territory of the United States.

iThe Secretary of Commerce is au-
thorized to classify stations and opera-
tors, assign wave lengths, limit the pow-
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All your friends want to hear that iadioplibne music—but so
many phones cannot be put in one circuit.

THE RADIO MAGNAVOX

will solve your problem and allow everybody to listen in. With suitable
amplifers the signals and music can be heard by all. Remember that full |
field current need not be used except for the very weakest signals, or
when extreme volume is necessary.

Price $45.00

at your dealers’

If you are building a radiophone or have one it will pay you to investi-
gate Magnavox transmitter microphones.

.-

F RS

THE MAGNAVOX COMPANY

Oakland, Cal.

LEARN WIRELESS At Home

- The Demand for Good Wireless Operators far Exceeds the Supply

The N. Y. Wireless Institute wiil make you an operator—AT HOMBE—in your s%are time—quickly, eaaily and thoroughly. No previous
training or experience required. Our Home Study Course was prepared by L. R. Krumm, formerly Chief Radio Ingpector, Bureau of
Navigation, New York. Our experts are able to impart their practical and technical knowledge to YOU in an’easy to understand way—-
will direct your entire course. The graded lessons mailed to you will Yrove so fascinating that you will be eager for the next one. he
instruments” furnished free, will make it as easv to learn the Code as it was to learo to talk. AN you will have to do, is to listen.

B | G s AL ARI Es Wireless poperators _tregezd(\)'g excellent _ salaries Travel the World Over
ranging m 25 to $2 a o an ; rts of the
only a step{ring stone to better positions. There is practically no limit to your earn- ﬁom l;ﬂ:fa re?éﬁ:ntt]%; pc;"; ;Jﬁ't.n:f,',tﬁnnie at the

ing power. Men who but yesterday were Wireless Operators are now holding positions sam steady position with- -
as Radio Englneers, Radio Inapectors, Radio Salesmen at salaries up to 85%)00 ayear. oyt ent.m'? %eig“a&”fﬁ‘;n‘} gppoi-tg)nitles at the

) numerous land stations or with the Commercial
Wireless or with the Steamship Conrpanies.
ns ru men 4 FREE Post-Graduate Course .
A one month's Post-Graduate Oo u 8o deeire.at one of the

u. if yo
largest Wireless Schools in N. Yl:’e(":ll;s New York—the Wonder

;

.

A small pay-
AYMEN TS s
will enroll

you. We will make the payments o easy that anyone ambitious to
enter the fastest growing profession—Wirelees—may do so.

Send for FREE Booklet

Without obligating in any way, send for our booklet “How to
become an Expert Wireless Operator’”’—it is free. Malil the coupon
attached, or postal or letter—bdut do it to-day.

NEW YORK WIRELESS INSTITUTE
Dept. 260, 258 Broadway Nﬂv York City

This wonderful set for learning the code furnished free with our course. e s ——

We furnish free to all students, during the course, the wonderful receiving and oendinlg
set exactly as produced i the illustration. This set is not loaned but given to all
students completing the Course.

The Transmitter shown is the celebrated Omnigraph used by several Departments of
the U. S. Government and by the leading Universities, "Colleges, Technical and Tele-
graph Schools throughout the U. S. and Canada. Start the VOMMgra%‘. place the
phone to your ear and this remarkable invention will send you Wireless Messages, the
same aa though you were receiving them through the air, from a Wireless Station
hundreds of miles away. .

NEW YORK WIRELESS INSTITUTE,
Dept. 260, 238 Broadway, N. Y. City.
Send me, free of charge, your booklet “How
to Become an Expert Wireless Operator,’”
containing full particulars of your Course,

including your Free Inatrument Offer.

When you apply for your Hcense, the U. S. Government will test you with the NAme ...

Omnigraph—the same model Omnigraph as we furnisi 'té our students. Ask any U. S. Address :
Kadio Inspector to verify this, Address ...ttt
CityorTown ............. State........
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postpaid.

3807 Fifth Ave., W.

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,

Send 10c in stamps for our catalogue.

The Radio Electric Company

Pittsburgh, Penna.

WIRELESS OPERATORS,

EXPERIMENTERS,

CAR OWNERS, STORAGE BATTERY USERS
10c CHARGES YOUR BATTERY ALtoxt EF BATTERY BOOSTER

SERVICE STATION CHARGING
SERVICE AT ANY LAMP SOCKET

Other F-F Battery Boosters charge bat-
teries from karm Lighting [Plants, Direct
Current Circuits and direct Current Gener-
ators. If not ready to order now, write
{or :%li‘x-ee4 Descriptive BOOSTER B'ulletln
o .
IMTTERY CHARGI\G STATIONS and
GARAGE ur Large F-F ROTARY
RECTIFIERS 'J Group Charging. Real
Economy in first cost and ‘n service.
Charges up to 36 oells. Full Wave, Auto-
matic, Dependadle. Wnite today for Des-
criptive ROTARY Bulletin No. 34A ioh
u;iec Tull information, or maii Check with

and your Wireless Station will never be closed be-
cause of a discharged battery. Is it not ﬁmﬁrtyimt
to feel dmt your filament ba ttery w

ready you want it and that ou wlll nevel
havetog‘lve up in disgust when wo! distant
station? A Storage Battery kept tul—ly <! a ed lasts
longer and everything dependd it works
better, which ie the secret o oerfect battery
service, and a Booster insures 8. pot run

one. e F- ttery Booster is a Charging Ap-
paratus, unfailing in its abmtv to deliver service
day and nis{lﬁ I&ruezed. and foolproof and re-

and watoh the gravity come up. The Amumeter
¢hows you just the amount of current flowing.
Basily renewable and adjustable carbon electrodes
rectify the current a last for thousands of
hours. Bverything ie complete in one eompact
self-contained unit. The F- wte{'v ooster is a
Magnetic Rectifier for 105-125 Volt 60 Cycle
Alternating current. Latest 1921 Models are—

Bantam T 6 charges 6V Battery gtA!) Ammps $156
18

Type mperes
’I‘ype 166 ch‘aﬁ es 6 Voit fBattery at 12 Am res
,%-a charges 12V Batter ath
’l‘ype 1 12 rges 12 Volt Battery at 6 Amperes
Type 1 rgies 12 Volt Bettery at 7 Amj
Type 1 26 Com 8 both
and 12 Volt B'atterlw at12 and 7 Aume s

Th larger amnere eupacity Types are recommend-

for the larger erleo. or where time is
llmited Srgl 'FI‘ #z om lete with AM-
and BATTER CL 1 to 15 po .,

rder from your Dealer, & check for pro:

ress Shlmnent. It v-la ‘Parcel Post have re-
mittance include Postage and Insurance Charres,
or have us ship C. O. D.

Tk FRANCE MFG. CO. v, oo, v.5. a

Canadian Representative: Battery Service & Sales Company, Hamilton, Ontario.

DEALER’S SPECIAL PROPOSITION.

QUALITY RADIO EQUIPMENT

RADIO MAGNAVOX TYPE R-3 )
Latest development in sound amplifiers; con-
structed on a patent protected electro dynamic
principle. Emits same volume
sound as higher priced Magnavnx 4
Telemegafone. ........ccouveeeeennnanans
RADIOTRON VACUUM TUBES
Now recognized as the amateur’s and experiment-
er's standard for Radio detection, amplification
and power work.
Radfotron U. V. 200 detector ............ $5.00
Radiotron U. V. 201 amplifier .......... $6.50
Radiotron U. V. 202 power tube 5 watt ..§ 8.00
Radiotron U. V. 203 power tube 50 watt .. $30.00
Special sockets for U.V.203 now in stock $5 each
(Postage extra on all prices.)

RADIO SUPPLIES FOR CAMPERS
Receive N. A. A. Time, U. S. Weather Reports,
Baseball Scores, P’ress News, Stock Reports,
while in camp by using the new GREBE
TYPE CR-3 REGENERATIVE RECEIVER,
150-3000 Meter wave length range. §

In operation the kst word in 0
simplelty. ... .. . . il

MAIL ORDERS PROMPTLY FILLED

DOUBLEDAY - HILL ELECTRIC CO.

715 Twelfth St., N.W., Washingtes, D C. RadieDevt.. Desk C  719-21 Liberty Ave., Pittsburgh, Pa.

JuNE, 1921

er and fix rates. Such regulations shall
be established with due regard to the
technical development of radio com-
munication.

An advisory committee, similar in
composition and numbers to that pro-
vided for in H. R. 4132 is included, the
énly change being that the Bureau of
Standards is mot specifically mentioned.

Enforcement of all provisions of this
act and subsequent acts and all interna-
tional radiograms is delegated to the
Secretary of Commerce.

The Secretary of the Navy is author-
ized to use radio stations and apparatus
under the control of the Navy Depart-
ment for the reception and transmission
of press messages offered by any news-
paper published in the United States,
its Territortes or possessions, or pub-
lished by citizens of the United States in
foreign countries, or by any press associ-
ation of the United States, and also for
the reception and transmission of pri-
vate commercial messages—provided
that the rates fixed for the reception and
transmission of any such messages shall
not be less than the rates charged by
privately owned and operated stations
for like messages and services, and
private stations are incapable of meeting
the mnormal communication require-
ments.

This bill repeals the existing radio
law, the Act of August 13, 1912.

Kingston Radio Association
AN association has been formed in

Kingston, Ontario, for all ama-
teurs in Kingston and vicinity. At the
first meeting the following officers
were elected: Honorary President,
Capt. S. A: Lee, M. C.; President,
Orton H. Donnelly, Vnce-Presxdent
Robert Davis; Secretarv-Treasurer
Staff Sergt. T. G. Brown; Traffic
Managers, Harold Stewart and Gor-
don A. Thompson.

A QST is being sent out every eve-
ning at 7 o'clock to all amateurs, and.
the station is to be fitted up for both
transmitting and receiving in the new
clubrooms which the association is
soon to occupy.

Meetings are held every Friday eve-
ning at 7:30 sharp. Correspondence
is solicited from other clubs.

The Eastland Oil Belt Radio Club
A T a recent meeting of the Eastland

Oil Belt Radio Club the following
officers were elected: President, Car-
roll Wood; secretary and treasurer,
Harold \fIartm assistant secretary and
treasurer, Yancy ‘Cummings; chief in-
structor, Hamlin McWilliams; libra-
rian, Eugene Harrison.

The members of this club possess
individual recelvmg sets, and their club
station call is §GF. Fellow amateurs
and clubs are invited to communicate
either by wireless or mail to Harold
Martin, 806 South Seamen Street,
Eastland Texas. Club meetings are
held every other Friday.

When writing to advertisers please mention THE WIRELESS AGE
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The Radio Society of South Africa

A GENERAL meeting of the Radio

Society of South Africa was held
at the University, Cape Town, South
Africa, on the evening of February 25,
43 members being present. The Chair-
man, Professor A. Ogg, outlined the
grading of the members, the allocation
of call signs, the printing of the con-
stitution and by-laws, and the exami-
nation of members requiring certifi-
cates.

H. E. Penrose delivered a lecture
on “Construction of Amateur Appa-
ratus” and, illustrating with actual ap-
paratus, he explained the fundamental
requisites of an elementary type of
receiving instrument using a crystal
detector. The advantages of different
types of aerials were given, and the
necessity for a good “earth” and well-
soldered joints was emphasized. Va-
rious hookups were described, and de-
tails were given whereby low resistance
telephones could be satisfactorily used.

Meetings of the society are held on
the last Friday of each month. Com-
munications should be addressed to the
Provincial Hon. Secretary (Mr. A. T.
Stacey), P. O. Box 2055, Cape Town.

DURING the month of February of

this year, 1,040 licenses for ama-
teur radio stations were issued by the
Department of Commerce, as com-
pared to 714 in February, 1920, an
increase of approximately 30 per cent.

THE Department of Commerce

warns amateurs in the April issue
of the Radio Service Bulletin to apply
for renewal of existing licenses for
amateur stations prior to their expira-
tion. Attention is called to the fact
that the operation of an amateur sta-
tion after the license has expired, is a
violation of the radio law, for which
the penalty of a $500 fine is provided,
and which may also result in the con-
fiscation of the apparatus used. Failure
to apply for a renewal of an amateur
license prior to its erpiration may re-
sult, at least, in the call letters of the
station being rescinded and reassigned
to some other station.

T HE Police Department of Buffa-

lo, New York, has inaugurated
a system of police alarms by radio
in connection with the amateur sta-
tions in and about the city. It is
requested that all amateurs within
range of the transmitting station at
Buffalo police headquarters listen for
the bulletin which will be sent out
" at 6 p. m. daily, and which will carry
reports of stolen automobiles includ-
ing the make, license number, motor
number and other information which
may help to identify stolen cars.
Amateur station operators are re-

\

— m—
— — — —

OUNG MAN there are years of opportunity

ahead of you. Become a potential asset to

your country by learning to become a Radio
operator.
Our school open the year round. Every facility
available to equip you thoroughly for first grade
commercial license. Reasonable tuition rates.
Rooms available in our dormitory for the out-of-
town student. Pleasant and congenial surround-
ings.

~ Write today for descriptive booklet B. I

Y. M. C. A. Radio School

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

GETTING THE MOST OUT OF YOUR TUBES

The new Radiotron Vacuum Tubes are accurately
designed electrical instruments. To get the maxi-
mun results from them, they should be used
with apparatus designed specifically to agree
with their electrical characteristics, For greatest
amplification of signals, use our Type 231A Am-
plifying Transformer and a UV201 Tube. A
C-W Set using UV202 Bubes will have the maxi-
mum modulation possible without distortion when
used with our Type 231M Modulation Transformer.

Described in Bulletin 907TW

Price, Either Transformer, Completely Mounted, $5.00
DIRECT OR FROM YOUR LOCAL DRALER

GENERAL RADIO CO. CAMBRIDGE 39, MASS.

A5 T YO 0 0 A A YOO O . .0 OO

N.

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 BEVENING 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

;IlllllllllIlllllllllllllllllllllllllllllllllllllllIllllllllllllllllllIlllllllllllllllllllllllllllllllllllllllllu.
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Dubilier Universal
Condenser

Pacent Universal
Plug

PRICE $2.00
IN CAPACITIES FROM 0.00025 TO 0.01
MFD :

PRICE $2.00

THE ONLY PLUG FOR RADIO

NO CONNECTIONS TO SOLDER
OCONNECTED IN A JIFFY )
ESSENTTAL FOR MODERN RADIO
FOR TRANSMISSION AND RECEPTION
APP'%%‘II\’I"}.‘D BY THE NAVY DEPART-

USED BY OOMMERCIAL OOMPANIES
ENDORSED BY FOREMOST AMATBURS APPROVED BY OUR GOVERNMENT
OBTAINABLE FROM YOUR DBALER BPASILY MOUNTED ANYWHERE

OF UNIVERSAL RADIO TUSE.
We shall be .pleased to send you bulletins describing the above and our other products on
receipt of five cents in stamps.
AMATEURS AND EXPERIMENTERS—Get in touch with your dealer.
DEALERS—Write immediately for our liberal discounts.

/ SOLE DISTRIBUTORS FOR ‘ )
Wicony’s Complete Line of “Eventual” Apparstus.
Pacent Universal Plugs ...  -: Sulllvan Apparstus
Dubilier Condensers .- -  Seibt Condemsérs
Special Distributors for Brandes Phones :

PACENT ELECTRIC COMPANY, Inc.
Louis Gerard Pacent, President .
Telephone Beekman 581_9

FOR TRANSMISSION AND RECEPTION
ESPHCIALLY DESIGNED FOR C. W.
WILI‘J’OCARRIY ONE AMPERE AT 1000

RUGGEDLY CONSTRUCTED
HAS OCONSTANT CAPACITY

Duo-Lateral Ooils
Standard VT Batteries

150 Nassau Street . New York City

. STANDARDS . at Ketchikan, Alaska.

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

10 Captains of Ocean-going ships have had their wireless operators install
one of our tuners in the captain’s cabin 80 the exact time by wireless can be
had without usiag eifher tube, bell, or hand. . = . -

"“QREAT!" says-one‘'old sea dog. “WHAT IN: SAM HILL WILL YOU
SMART ALECS GET UP NEXT?”
no fancy aerial is needed. A single wire about 40 lpng by 25 high will do the
trick. London amaf®ur W. R. Wade, Clifton, Bristol, promises report for the
magazines to publish showing how the gmateurs 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.

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
2] o (1] (X3 2.25 P

age Calalogue
4] - ‘ * 3.20 ¢

SOLD BY YOUR DEALER, OR

TRESCO

Davenport, Iowa.

European stations copied in day time and -

Canadian amateurs buy from local

N

JUNE, 1921

quested to turn this information over
to their local police departments.
The system used is the same as has
been in effect in New York City for
several months past.

THE Lehigh Valley Radio Club
of the Allentown, Pa., district
was organized recently at the Allen-
town, Y. M. C. A. with thirty char-
ter members. This new club will
be one of a chain of three to include
Bethlehem and Easton, Pa. Ofh-
cers elected were as follows: Ken-
neth Keck, president; William F.
Smelzer, vice president; H. W. Butt-
Jer. secretary and treasurer, and
William J. Kries, assistant secretary
and treasurer.

RADIO Inspector John F. Dil-

lon recently closed an ama-
teur radiophone station at Oak-
land, California. It is stated that
the station was operated without a
station license or an operator’s li-
cense and that an apparently official
call had been unlawfully used. The
licenses of two other operators of
amateur radio stations in the San
Francisco district have been can-
celled because of operating stations
in a way that caused wilful and ex-
cessive interference with legitimate
messages.

Queries Answered

Answers will be given in this department 1o
questions of subscribers, covering the fulf
range of wireless subjects, but only those
which relaté to the technical phases of tne
art and which are of general interest to
readers will be published here. The sub-
scriber’s name and address must be given in
all lebtters and only one side of the paper
written on; where diagrams are necessary
they must be on a separate sheet and drawn
with India ink. Not more than five questions
of one reader can be answered in the same
issue. To receive attention these rules must
be rigidly observed.

Positively no questions answered by mail.

E. A. T, Trinidad, Colo.

.. 1. What is the difference between
Bakelite Dilecto and Bakelite Micarta, and
whigh is the preferred one for wireless
use?

Ans. 1. The difference between these

two matertals is in their chemical content,
and both these names are trade names.
Either one of them is satisfactory for use
on wireless apparatus.
" Q. 2. What is the best material for a
panel type transmitter? Is the ebonywood
made by the Johns Manville Co. suitable
for this purpose?

Ans. 2. The best matenial for a trans-
mitting panel is either hard rubber, slate,
bakelite, or some hard, dry wood, well
shellacked. The ebonywood should be sat-
isfactory.

Q. 3. I am building a wireless station at
the foot of a hill, Eastern slope, and the
aerial is run half way up the side of the
hill. Will the signals coming from tne
opposite side of the hill be affected? If so,
what can be done to overcome this obsta-
cle? The aerial is to be an inverted L,
two wires, 300 feet long.

Ans. 3. The sigmals coming from the
West will be somewhat reduced if the hill
contains very much metal deposit. To

When writing to advertisers please mention THE WIRELESS AGE
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“PITTSOCO"

Amplifying Transformers

Amrad nnmounted
Amrad mounted .............

No. Z-7892 Clspp maltham unmounted

No. Z-7392A Clapp BHastham mounted

No. 226-W Federal,

Audion Control Pnnell
No. RORA Grebe in cabinet
hin, cover, splendid value
No. RORH Grebe in cabinet with
tickler connections

mounted

cesean

..... secsnn

No.
No. P-1 Paragon, ‘“Adams Morgan”

special moulded, very compact
“B” Batteries

7626 Standard 22.5 v large. ...
- 7660 Standard 22.5 V variable..
. 763 Eveready 225 V
766 Eveready 22.5 V 1

Condensers
. CV-1010 .001 without vernier in

1888 CABE ......ccecieivaens

l"1013 001 with vernier in

V-1600 0015 unmounted with-
out vernler attachment ........
. CV-1510 0015 wlthout vernler
in glass
CVISIS 0015 with vernier in
glass case ¢.........

secssseann

phone work.

COondensers (Variable)
No. C 1 Connecticut 001 Mfa. mount-

cessscen

No. C-2 Connect!cut J001 'Mfa.

“PITTSCO"

12 Park Square

. [ X 11}
‘7

(Vernler Do Forest)
17.50

panel.

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

4. 00
6.50
7.50

812 50

17.00
Amrad, TH]” A, in cabinet........ 15.00
No. ZRD Clapp Bastham ......... 1
YA Acme in cabinet...... vee. 10,00

8.00

7628 Standard 22.5 V small....$1.60

2.86
8.50

19.60

13.95
18.96

Note—Any of the above vernier con-
densers are admirably adapted for radio-

mounting ............... cesesss. 6.60
No. 1 2 Mfd. moun .. 5.00
No. 2 Chelsea .0012 Mfd. unmounted 4.76
No. 3 Chelsea .0006 Mfd. mounted.. 4.60
No. 4 Chelsea .0006 Mfd. unmounted 4.25
No. 5 Chelsea dial % * or A~ shaft

180°, pure bakelite ............
) Cendensers (Fixed mica type)
No. ROCC Grebe .0002 ma.........u 00
No. ROCD Grebe .0006 Mfd.. .. 1.20
No. ROCH Grebe .001 Mfd......... 1.60
No. ROCF' Grebe .006 Mfd......... 8.80
No. ROCA Grebe .0002 Mfd. and .6
hm leak ........... ceee. 1,20
Ne. R Grebe .0002 Mfd. and
megohm leak .................
Condensers (Low voltage)
No. ES-8566 1 MF 500 Volta....... $1.25
No. E8-366 2 MF 6500 Volts........
Igo.AzclAA Western Elec. l Mf 000

. 0-100 Milli-Amps flush .....

. 0-1 Ampere flush .

Weston Meters (Model 301)

ceveaee $8.50
0-8300 Milli-Amps flush .......... .. 8.60

0-500 Mili-Amps flush ......

0-3 Ampere flush .
0-5 Ampere flush .
0-50 Volts flush ....
0-500 Volts flush .............. ..31.35

Het Wire Meters (Flush or front Mtg)

No. 127 Gen. Radio 34 ampere....$7.76
No. 137 Gen. Radio 1 ampere.... 7.76
No. 127 Gen. Radio 23 ampere.... 7.76
No. 127 Gen. Radio 5§ ampere.... 7.76
No. 127 Gen. Radio 10 ampere.... 7.76
Regenerative Recelvers

No. CR-2 Grebe 175-680 meters $51 00
No. CR-8 Grebe “Relay Special

680 meters ..... 6
CR-3A Grebe with tube <:olm'ol45
No. CR-b “Super-special”
175-3000 meters. Tube control
self contained. Ideal for jewelers 80.00
. CR-6 Grebe 175-680 meters, De
tector and two step amplifi
self contained, a complete set 8200 00

No.

No. CR-7 Grebe 500-20 00 meters
“Long Wave special,”” complete
Bet ....ciiiiieiairnanenansses210.00

Telephones

Baldwins Type C Navy S8tandard ..16.60
Baldwins Type B ‘‘Super-Sensitive’” 20.00
Baldwins Type F Very small, light 21.00
Brandes “Superiors” New Headband 8.00
Brpndos 'Tranntlanticl" New Head-

....... ceeeesenss 12,0

Bundu “Navy '.l‘ype" New Head- .00
No. O 881" ‘Western  Hlee. 3566
OhMS .......co000ceeevnennns 4.00
Magnavexes
Type R-3 Magnavox loud speaker
latest model just out....... ...$456.00
mgnu:’zox Radiophone hand .trans-
Magnavox 'B'a'(ilo.l).h'one tran-iﬁfti;l:
tone-arm ..........c.00000... 37.60
Vacuum 'l'ubn
No. UV-200 Radiotron ( ...$5.00
No. UV-201 Radiotron (Ampllﬂer .o 6.60
No. UV-203 Radiotron b Watt Trans-
mitter ........ ciesesesss 8.00
No. UV-203 Radiotron 50 Watt
transmitter eeees.. 30,00
No. UV-204 - Radiotron 260
transmitter .........cc0000000 110.00
(Radiotrons always in stock. Send US

your orders)

Dept. B

Radio Apparatus

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

WHEN YOU BAY
“PITTSOO" YOU THINK

OF EVERYTHING IN RADIO!

. Transformers (Transmitting)
No. P 1 Thordarson 2560 Watt Type

“R” .eiienn teeeess.$14.00
No. P-2 Thordarson 500 ‘Watt Type

D S ceeesess 22.00
No. F-1 Acme 500 Watt with bake-

lite panel completely mounted. 80.00

Cond s (T aitting Dubflier)

No. D-100 250w, 10000 V .007 Mf£.$19.00
No. D-101 500W, 14000 V, .007 M¢f. 80.00

No. D-102 1000W, 21000 V, .007 Mf. 46.00
No. D-103 1000W, 25000 V, .007 Mf. 50.00
Rotary Gaps
No. 448 Murdock 4000 RPM ......$18.60
No. 124 Klitzen Latest Model ..... 25.00
No. B-1 Benwood, Bakelite model.. 25.00
Rotors
No. 443 Murdock, ¥, 14 or {s” shaft.$3.00
No. T-1 Thordarson, 8 or 1 point.. 5.00

No. B-1 Benwood, 6riginal ¥, 10 or

14 point [ . 8.00
1 Hyrad, 10 polnt. 92N type 9.96
Osclliation Transformers

No. T-1 Thordarson ‘‘Special” . .$10.00

No. TXL-100A Internationas, Ideal
for 14 K.W. sets, splendid value 14.95

No. %‘ -662 Clapp Eastham, large, 1

No. H

. e#ize, very efficlent ...... 17.50

O. W. Inductances (Phome Work)
Type 181 Tuska ........ .........8750
Type 181 Tuska knockdown .. .00
Type 182 Tuska émagnetic ty ) 110.00
Type 188 Tuska (Tickler type) . ...12.50

Type 170 Tuska Filter ............16.
C. W. Transformers (Phone Work)
Acme 200 Watt mounted ......... .820 00

Acme”200 Watt unmounted ....... 0.00
Acme 50 Watt mounted ..........
Acme 650 Watt unmounted ....... 12 00

Cheke Colls (Phone Work)
Acme 134 Henry 500 MA double coil $8.00
Acme 134 Henry 500 MA single coil. 6.00
Acme 1% Henry 1560 MA double coil. 6.00
Acme 114 Henry 160 MA single coil. 4.00

Resistances (Phone Work)
No. 1 Ward Leonard 65000 onml... $2.26
No. 2 Ward Leonard 10000 ohms... 3.50

No.
No.
No.

329-W Western RElectric
6§176-A Connecticut ............
5176-A Connecticut with short

adj. arm
Variometers
No. M-1 M rdock complete
knob, and 1 ..........$7.50

pane,

No. M-2 hurdock Vario-coupler com-
plete with knob dial and panel. 8.60
No. ZRV Clnpp-Euthnm Variometer :
complete with dial ............ 6.50

No. ZRU Clapp-Eastham Vano-coup-
ler, complete with dial . 7.60

Telephone Transmitters
.......84.2g

B.26

D R R RN cee

seescee

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

SEND US YOUR ORDERS TODAY!

Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items.
SERVICE REACHES ALL OVER THE WORLD!

F. D. Pitts Co., Inc.

WHY NOT LET IT REACH YOU!

Boston, Mass., U. S. A.
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Maximum Recerving
Satistaction Assured

To get maximum results in vacuum tube reception the
headset must have an impedance approximating that of
the V. T. The Navy Type N. H. 1. is designed for this
purpose. It has an impedence of 50,000 ohms at 800
cycles—over twice that of any other headset.

BRANDES

MATCHED
TONE

wor v HEADSETS
ohms A. C.. weight 9 oz,

complete with head band
and polarity indicating 100 Per Cent Receiver Satisfaction
cord. Price, $14.00.

HIGH PITCH

The highest-pitched notes can be
heard with the Navy Type N. H. L
It allows reception at a pitch
which makes interference negligible.
The Navy Type N.H.I. will re-
spond clearly to a wider range of
frequencies than any other headset,
and yet be superior in audibility.

POLARITY
To keep the sensitiveness from TRIAL OFFER

being lmgured by the demagnetiza- Send $14 for

tion of the permanent magnets, the set. Try it £«

D.C. must pass through the receiver don't find it t

in the proper direction; this 1is ever tried and

srovlded for by the marked con- isfled with ft,

ucting cord, with which the Navy your money

Type N.H.I. 18 equipped. promptly.

ALSO MAKERS OF
Trans-Atlantic Headsets. 26,000 ohms, A. C. ......coivviieennnnnns $12.00
Superior Headsets. 2,000 ohms, D. C. ......cciiiiiiriiirncnnnns $ 8.00
' Send bc for Catalog W.

C. BRANDES, Inc. ~ LEO 3. MEYBERG CO.
Room 818, 32 Union Sq., New York San Franclons, "Gal.

If you have anything to sell try the
Classified Section of THE WIRELESS AGE

LET OUR METERS SHOW THE WAY TO MAXIMUM EFFICIENCY AND LIFE
TYPE Milliammeters $6.00
e 3V Dia.D.C. postpaid

0-50, 0-100, 0-300, and, 0-300 milliamps for plate and grid
currents In power tubes.
0-1% and 0-3 ampere scale readings also in stock.
Type J Voltmeters, 0-500V. $16.00, 0-1000V. $24.00.
Type JX A. C. Voltmeters $8.00 33,” Dia. Flush type,
for power tube filaments.

EACH METER GUARANTEED

General Radio Flush Type H. W. Ammeters $7.75
0-1%, 0-14, 0-1, 0-214, 0-5, and 0-10 amp. ranges.

For all your VTs and correct accessories, send to

SOMERVILLE RADIO LABORATORIES
102 HEATH STREET, Winterhill, 45, MASSACHUSETTS

JuNE, 1921

overcome this, use an additional stage in
the amplifier.

Q. 4. What effect will the hill have on
the transmitting range of station? )

Ans. 4. The hill, if containing much
metal, will absorb some of the -radiated en-
ergy.

* * *
J. J. H, Steamer “Maskinonge.”

Q. 1. Referring to Bucher's “Wireless
Experimenter’'s Manual,” diagram No. 212,
page 264, would you kindly advise me if
this telephone transmitter would work on a
plate voltage of 110 volts D. C.

Ans. 1. This transmitter will work on
110 volts D. C, but you will not get the
distance out of it that would be possible if
you used a higher voltage. It should, how-
ever, easily tranfmit 30 mi*les.

D. H. F., Philadelphia, Pa.

Q. 1. 'Will you please give me a detector
hook-up, using the following instruments:
Primary coil of a 5,000-meter coupler, fixed
condenser, vacuum tube, grid condenser,
filament rheostat, phones, B battery and A
battery.

Ans. 1. Here is your hook-up:

\4

pa

S. M. S, Seattle, Wash.

Q. 1. In the February, 1921, issue of
your magazine (page 31), there is an arti-
cle on tapped inductances. The last para-
graph of this article contains the following
statement: “The only tedious part of the
entire process of designing the coil being
the figuring of the number of turns re-
quired for each inductance value, but if the
experimenter is familiar with logarithms he

 will find this work considerably simplified.”

The question I want to ask is how to find
the number of turns for each inductance
value. I am familiar with logarithms, but
I cannot find any formula for the above
calculation. If there is any, could you give
it, and, if not, would you please tell me
some way of figuring it out?

Ans. 1. The formula required is given
in the article on page 31

F. O., New York City.

Q. 1. As per your descriptive article on
page 23, April issue, can I find out if the
receiver, as described, can be made up by
an amateur without infringing on any
patents? Where could the parts be secured?
Can I secure further dimensions of the
bank wound inductance?

Ans. 1. This circuit is patented and un-
less special arrangements are made it can-
not be duplicated. We are therefore unable
to give you fhe‘data.requss-ted.

L. C. H, Atlantic Gity, N. J.

Q. 1. My April issue of WIRELESS AGE
shows a very fine article on the Grebe set,
pages 23 and 24. Would you kindly let
me know the dimensions of the bank wound
seotion 12 and the detailed action of the
inductance. If you will kindly send me this
information, I will complete the set in a
shont time and send you a picture of sets
made from your WIRELESS AGE. I think
that the sets are nothing to be ashamed of
¥for amateur work.

Ans. 1. Same as F. O.,, New York City.

E 3
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STATEMENT OF THE OWNBRSHIP, MAN-
AGEMENT, CIRCULATION, PBTC., RBE-
QUIRED BY THR ACT OF CONGRESS OF
AUGUST 24, 1912,

Of the Wireless
New York, for April 1, 1

State of New York } .
County of New York .

Before me, @ Notary Public in and for the
state and co aforesaid, persomlly appeared
J. A. White, who, having been duly sworn ac-
cording to law, d s and says that he is
ireless Age, and that the
following is, to the best of hie knowledge and
belief, a true statement of the ownership, man-
agement (and if a daily paper, the circulation)
etc., of the aforesaid publication for the date
shown in the above eaption, required by the
Act of August 24, 1912, embodied in section
443, Postal Laws and Regulations, printed on
the reverse of this form, ¢o wit:

1. That the names and addresses of the
publisher, editor, managing editor, and business
managers are :

Publisher, Wireless Prees, Inc., 326 Broad-
way, New York City.

Rditor, J. Andrew White, 326 Broadway,
New York City.

Maneging Bditor, none. )

Business Manager, J. D. Conmee, 328

, New York City.

wlahed monthly at

2. That the owners are: (Give names and
addresses of individual owners, or, if a corpor-
ation, give its name and the names and ad-
dresses of stockholders owning or holding 1 per

cent or more of the total amount of ).
Wireless Prees, Inc., 326 Broadway, New
York City.

B. J. Nally (850 ehares), 233 Broadway,
New York City.

3. That the known bondholders, mor o8
and other security holders owning or holding
1 per cent. or more of total amount of bonds,
mortgages or other esecurities are: (If there
are nome, so state.)

None,

4. That the two W next abov
giving the names of the ownere, stockholder.a'
and security holders, if any, contain not only
mﬁun of ctockhold&r: mm& .ecm-lt tht’ holders
as they appear upon | of the company,
but also, in cases where the stockholder or se-
curity holder appears upon the books of the
company as trustee or in any other fiduciary
relation, the name of the person or corporation
for whom such trustee is acting, is given; also
that the eaid ,tw:ﬂ?nragnpha contain state-
ments embracing ant’s full knowledge and
belief as to the circumetanees and conditions
under which etockholders and eecurity holders
who do not appear upon the books of the
company as trustee or in any other fiduciary
in a capacity other than that of a bona fide
owner; and this affiant has no reason to be-
lleve that any other persom, association or
corporation has any interest, direct or indi-
rect, in the eaid etock, bonds, or other se-
curities than as so stated by him.

J. ANDREW WHITE.

Sworn to and subscribed befo
day of March, 1921. re me this 16th

M. H. PAYNE.
(My commiesion expires March 30, 1922.)
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Thie illustratiom
shows the amplify-
ing mechanism in a
Baldwin unit. Note
that four pole pleces
of single solenoid
e armature,

super-sensitive mica
diaphragm.

Equal to two

“c' N.
mndard . ?16.50
pe

stages

of radio amplification

HE experience of leading radio operators,—who have
found Baldy Phones ‘“equal to two stages of radio

amplification”—clearly indicates the outstanding advantages

of using GOOD phones. From a standpoint of radio efficiency,
you will get “more value per dollar” from your investment in
Baldwin Amplifying Phones than from any other item of

your equipment.

Here are the actual (un-asked-for) letters from experienced
radio men, telling of their results with Baldys.. They’re worth

careful reading!
“Have used a pair of Type ‘‘C”
Baldys for some time, in naval com-
sarvi
them

munication and comm ice.
Oonsider most sensitive
telephone on the market.”

(Name on request.)

“I faithfully believe the use of Bald-
win Phones will improve any recelv-
ing eet at least 50%."

(Name on request.)

‘“Have feund your Baldwin Tele-
phones equal to one and two stages
of radio amplification.”™

(Name on request.)

“In our station it is a common occur-
ence to place the receivers (Baldys)
on the table and copy in duyllfht the
long undampt wave stations with but

one V. T.” (Name on request.)

“Equal to one and two stages of radio amplification”: Of course Baldys
cost more,—but where can you get better value? Where else can you
buy amplifieation equal to the super-sensitive Baldwin mechanism, for

so little?

And, the more limited your investment in radio must be, that much more
important becomes the use of a super-sensitive and selective Baldwin head

set!

The best rad‘o dealer in your town, undoubtedly has a supply of
he " Phones,

dooklets ¢

latning
Eldredge

the su|
eters, and other Firt

oonstruotion of Baldwin
h Specialties,

If he does lack a

supply, write, mentioning his name and address, direct to

John Firth & Co., Inc., 18 Broadway, N. Y. C.

Distridutors for

Baldwin Phones
Eldredge Meters
Kolster Decremeter

U. 8. Bureau of Standards
Wavemeter
Brownlie Adjustable Phones

Dealers : Write for advance information on new popular-priced loud speaker.

FOR

AND IN THE

Amplifier

LISTEN TO 2XK

Detector and ' Single

A-2, Two Stage Amplifier ....
Type R. Superadio Tuner .................... $75
Type RDA-2, Superadio Receiver, complete, with De-

tector and two stage amplifier

COMPLETE RADIO TELEPHONE SETS FOR USE ON A.CO. OR D.C.

\’\‘)*/.
SUPERADIO
/£

CORPORATION

2674 BAILEY AVENUE
NEW YORK

Detector

-3
............ $145

WITHOUT MOTOR-GENERATOR.

and Two

ceee. 876
A-3, Three Stage Amplifier... $80
Licensed under
Armstrong Pat’s.

WRITE FOR CATALOGUE
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THEY ARE BETTER AND CHEAPER

The users of the HURADIO
! ° VARIOMETERS are get-
; ting the results i
We guarantee them to satis-
fy any Radio Man.

For bringing in C.W. and
Radio Telephone Signals
they are without a Peer.
Try a set of them. Money
back if they do not satisfy
v you.

. Electrically Perfect

No Distributed Capacity
Mechanically Perfect

HURADIO VARIO-
METERS, without -
knob or dial 85.50 each
Vario-couplers, with-
. : out knob or -
Patent applied for dial ....... ..8$5.50 each
We have a PUNCTURE PROOF CONDENSKR for filtering purposes which is guar-

anteed to stand up, not “‘blow up.” Has a lower power factor loss, will smooth out the
ripples on your rectified A. C.; will reduce your gemerator hum to & minimum.

Your first cost the only cost; we guarantee them and will replace or refund your
money if they are not satisfactory to you.

2 MFD Guaranteed 1000 V. 250 Watts .................... $ 5.00 Eac
5 MFD “ 1000V. 500 ... ... . 00000000 $10.0 ‘
2 MFD “ 2600 V. 500 ¢« ......LLLLLLL00L) $15.00 «

Other sizes and capacities, quoted on application.

Radiolectric Shop, 919 Huron Rd., Cleveland, Ohio

SMALL ADS OF
BIG INTEREST

A MEETING PLACE FOR
BUYERS AND SELLERS

Space in this ‘department costs only
38 cents a line. Minimum epace eight
lines. Payable in advance.

—

WANTED—An Al Radio Operator as head
instructor in Radio School. A college gradu-
ate with some trading experiemce preferred.
Addrees Box I, c0 Wireless Age, N. Y.

SPPCIAL GARAGE MOTORS—Manufactured
by the Generai Electric Co. 1 H. P. $78.50;
2 H. P. $110.00; 3 H. P. $12850; 5 H. P.
$166.50. All sizes both single and Polyphase
Motors for immediate delivery. Special charg-
ing generators, all voltages. Write for catalog.
Motor Sales Dept.. 8 West End, Pittsburgh, Pa.

AUTO MOTORS SUPPLIES—Buick, Michi-
5[.!!. Stoddard-Dayton, B. M. F. CadiHac,
verland, Continental and Buda Motors. Ail
types, $50.00 each and up. New Dixle Mag-
Detos $20.00 Splitdorf High Tension Mag-
netos $10.00. Kellogg Pumps $3.50. Auto-
Lite Gemerators, new, $10.00. Air Gauges
65c. Remy Ignition Coils, mew, $3.00. Eiec-
tric and gas headlampe, coile, distributor heads,
air compressors. etc. Write for catalog. Motor

D-L INDUCTANCE COILS 1-2 PRICE

Order Now. Best Coils Given Out First. All Are Good.
‘ Some Slightly Shop Worn

They are unmounted, an@ cover the wave lengths, as follows :

D-L-600, 4000-12000 .
D-L-750, 5000-15000

D-L-1000, 6200-19000 . ................ T 1.50
D-L-1250, 7000-21000 . ..........c00ununn... creecennne 1.63
D-L-1500, 1200-25000 ....... et ceeenen 1.80

AN parts for the amateur and anything in Radio we !u;ve ..
AMERICAN ELECTRO TECHNICAL APPLIANCE Co.
235 Fulton Street ’ New York, N. Y.

Our catalogue contains 24 pages, not 84 as previously stated

An Addition to the
THORDARSON [;$8] LINE

Type “RS”
TRANSFORMER

4 KV.A 8,000 volts.........$15.00

72 10,000 “ .. 20.00
1 “ 15000 “ ... 30.00

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

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

Sales Dept., 8 West Ind, Pittsburgh, Pa.

FOR SALE—MODERN DUPLICATE TU.
S. NAVY RECEIVER. NEW, CAPABLE
OF RECEIVING SIGNALS 7,000 MET-
ERS; REASONABLE. WHAT IS YOUR
PRICE? 8.0.8., 600 TRIBUNE.

WANTED—Experienced amateur operators
east of Chicago having or who can rig up for
long wave up to 4000 meter receiving appa-
ratus with 2-stage audio-frequency-amplifier,
vacuum tube detector, 2 storage batteries A &
B. Address G. F. Von Kummer, 116 Naesau
Street, New York.

PORTABL® BATTERY CHARGERS for Wire-
less operators, Car Owners, Garages, etc. Aver-
age recharge cost ten cents. Price fiftean dollars
and up. Attaches to lamp socket. Operates un-
attended. Weight 10 1bs. Rotary Rectifiere for
Battery Stations, Bul. 8, Harkleroad Company,
2204 So. Michigan Avenue, Chicago, Illinois.

UNMOUNTED LONG DISTANCE RECBIVING
INDUCTANCES. These are duo lateral wound
colls, each tapped at five points. Two coils
with a tickler make an undeatable’ receiving
combination. Range 2500 to 25000 meters,
Arlington to Lafayette. Prices: Primary and
Secondary Coils $3.50 each ; Tickler Coil $2.00.
Send $9.00 for the three coils and diagram,
and make & guaranteed recelving set. P. J.
Stockwell, Reading, Massachusetts.

“8TOF! LOOK! and ACT!”

With every Radio Magnavox purchased from
us we are giving absolutely free one new
standard Radiotron pliotron V.T. amplifier

201, $6.60, or ome Navy Type A-P V.T.
amplifier, $7.00 This Radio Magnavox is the
latest development of the Magnavox Company.

s new loud epeaker gives forth the same
volume of sound as -he older model at about
half the price. Signals may be heard all over
the house, permitting a watch without head
recelvers, ana with suitable amplification
speech or music mav be amplified to such a
degree as to be loud enough for dancing. Price
$45.00. This offer exnires June 80. Besides
this generous offer. we also furnish free with -

-all makes of vacuum tubes, detectors, ampli-

filers and power tubes. the latest type of the
Remler bakelite rheostat of suitable clg)aelty.
or Clapp-Eastham panel mounting rheosta(
with enameled resistance wire wound on 180°
bakelite form. Radiotron V.T Detector UV200,
$6.00; Radiotron UVz01 pliotron amplifier,
$6.50; Radiotron G-watt power tube UV202,
8.00; Radiotron UV203 50-watt power tube,
Sitieg Sy LIZan vl g fabe
110.00; A- .T Detectors, $6.00; A- T,
gavy amplifier, $7.00° A-P transmitting tubes,
$7.50. Only new and high grade radio appa-
ratus carried in stock. ‘“Remember us.” The
Kehler Radio Laboratories, Dept. 6. Abilene,
Kansas.
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Just off the press—-
Corwin’s 1921 Catalog

32 pages of radio,—all Radisco appa-
ratus — instruments for every
part ot your station,—codes, abbrevi-
ations, etc. All for 10 cents. Send us
{‘our name and your dime by next mail

'l; send the 1921 catalogue just as
quick.

NEW RADISCO COUPLER

The vario-coupler that's ‘‘accurate to
the .002 part of an inch’” ! Moulded base.
Formica tube, Brass for all metal parts.
Price $7.50 postpaid.

Universal Coll-Mounting Plugs

Anyone can easily make smooth-running

mountings with these plugs. Exceedingl

accurate! Made to fit Radisco and all
d wound coils. Price, 800 postpaid

VACUUM TUBES

Electron Relay ............ veee .88.00
VT Amplifier, 1 Ib.......... seeee 71.00
VT Extra Hard.............. ... 150
VABIABLE CONDENSERS

A.R.Co. .001.......00000vunnn ..$6.28
A.R.Co0..0005.......000000c00us 5.00

With No. 67 Dlal add $1.00

Murdock 366 .........c.c0iiunnn 4.7

Murdock 367 ..................
Murdock 368 ......... ceseneaee X
SQBB.F.SM"‘“‘ 800A" :. . ..9.60 bt .

Sacs et i oos ol High Type Insulation

Shipping welghts One Pound.

GRID CONDENBERS a5 .
X nte...ooeaes

L T for Exacting Demands

Muraock, 3 108, .............0. $4.50 :

gégn?gg%"%‘%%%g) ogﬁins‘:':: : S your problem one of superior insulation? Is
ocC. . 8. cecence o

e AN SROSUCTS ' ' it one of finding a material of high dielectric

Det@CtOr ocvov.cenenns ..$16. strength?

Two utep Ampllﬂer .. 50.

Do you require a material that is tough, and
strong? One that will not crack, chip, break

Detector and 1 step.
Detector and 2 step
Postage paid.

“B7 BATTERIES & $1.50 . or deteriorate mth age? Must it be adaptable

Radisco No. 5. & lbs. .. .0 ..00. 268 to bending, twisting or forming? Is easy ma-
Everready s‘.‘g’;ﬁzab‘l:)"“y prices on chinability and fine finish a factor?

TUSKA O W. APPARATUS Diamond Fibre will do all these things and more.

i, 2 1bs . . : A
13 & i . Or, if you must also have extreme resistance to

water try Condensite-Celoron. This latter ma-

170 Filt, 8 lbs, . . - .
uRmc{nNG TRANSFORMERS +5.00 terial is especially adapted to radio work.
Bederal T I e 3000 Both Diamond Fibre and Condensite-Celoron
.ucxs AND PLUGS . s .
Federal Closed Circuit .......... 8B8e are ‘uwl!ed n 'he?u' ‘:Ods .and t.ubu or, we
Federal Open Cireuit.. .. ... roe 0 can machine to specifications if desired. Write
Federa "’";3“ %%}"’?.?.’.‘.‘f‘.‘. o %0 today for full data.
ALL RADISCO COILS and Wireless
n(f‘{fﬂrng%vg'rcnms o Dept. 5
o'
Claps-Bastharm, No. 19.......... $1.00 Diamond State Fibre Company,
Clapp-Eastham, No. 19A ........ 88 . S .
Our Own, No. 1 ...c.covvevee.. 40 Bridgeport (near Philadelphia) P-.
Our Own, No. 2 .......c0uenn .. 58 Branch Factory and Warehouse, Chicag
Postage ....... feceareean .o .08 . Offices in rlncl al cities
con:gm DIALS $ .18 In Canada, Diamond State o. of Canada, Ltd., '.l‘oronto
No. 67, 3" with knob............ 1.
No. 68, 8%” ...........
No. 69 37%” with knob .......
Postpn d.
%Efd%gnl!:‘o 55 2000 ohm. $4.80 I |
u 0! REEEE of 1 1
Murdock No: B8, 3000 obm 11111880 Tuska C.W. Inductance Write For Remler Bulletins
Brandes Smﬂm‘ ceesereeeeie.. 7.00 No. 1001-1003. Full description and
g:;g:i‘: g improved .llllliIe %3 88 prices on Radio Apparatus that
Brownlie, NeW ..................12.80 | RADIATES QUALITY
Shipping wemm 2" Pounds I Remler Radio Mfg. Company
gg};}'g“"i; POIN d T 28¢ B. T. Cunningham, Sales Mgr.
oz, ..ZIZIZIIIIZ:I 163 Sutter Street, San Franclsco
CPB Nickel Plated dozen........ 458e¢
VARIOMETERS )
Radieco No. 1 ........... cree...$7.00
Radisco No. 1D ............. ... 8,60
‘3 pounds.
ATl order “Ior avgaramc not lUsted I
as postpaid must be accompanied .

dy postage charges.

A. H. CORWIN & COMPANY | || 5ew Sube’sci. ‘sond your desiar's aame

d & ts 1 illustrated C. W.
Dept. C3. 4 West Park St., Boeklet, " o onr T

NEWARK, N. J. THE C. D. TUSKA COMPANY
. Ii HARTFORD, 4, . CONN.
]
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22"2 Volt Batteries
NOVO MANUFACTURING CO.

424 West 33d Street 531 Se. Dearborn St.
New Yerk, N. Y. Chicage, Hl

RADIO s MODEL
ENGINEERING

Edited by
A Bulletin ef
for the Radio ot
average means aip-
ment,

Out on the first of each month.

Send twenty-five cents for the May,

{ June and July issues.
Published by

dT’he General Apparatus Co., Inc.

570-D West 1R4th St. -

New York

Spectacular Tesla. Experiments

HIGH FREQUENCY CURRENTS

SECOND EDITION

A FASCINATING BOOK THAT EVERY
EXPERIMENTER NEEDS

- The Book itself is well written, explaining

all the fundamentals of high frequency eur-
rents, deveid of any obstruse mathematics and
technicalities whieh would enly hamper the
average student. )

‘Printed in large type, 268 pages, 141
original illustrations, bound in stiff paper,
$2.50, postpaid; or in cloth, $3.00, postpald.

Order Your Copy Today

The Joseph G. Branch Publishing Co.
8800 Lake Park Avenue, Chicago, IlL.

. of a gerew with a milled head large

MESCO RADIO BUZZER

This buzzer maintains a constant note
and is recommended as an exciter for
checking wavemeters where pure note
and ample energy are required.

It consists of practically a closed cir-
cuit fleld of low reluctance, having a
steel armature to which is riveted a
strap supporting a movable contact. The
armature tension is adjustable by means

enough to be easily and permanently
adjusted with the fingers. The station-
ary contact is adjusted by means of a
Ilustration Shows Buzzer With Metal Cap Off 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 brokea 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 buszer 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. 8. Government.

Diameter 2 in., height 13 in.
base by a bayonet joint.

List No. Price
55 Mesco Radio Buzzer operating on 1.5V ........ $2.50

WIRELESS MANUAL NI2

The cap is attached to the

You should have it even if
perfl in

g o et 8 o0
n
::outmmdum of contained in a catalogue, it ap-
wmmv:ll.o,n:doec:rum in which proaches m'zld.:fc‘b”kh‘h
fascinating wireless
past. It may not 3:1"‘““"1’1 clear egraphy. No expense has been
it the student of Wireless spared to make it accurate and re-

liable.

Tmn&h{. ‘.ﬂu nual _contains
fiod ders! art No Wireless Experimemter Sheuld
> It eol‘:tndnl ?&dln-.g:‘. % illus- be ithout the Mesco Wireless
trating dncrrbi the many

Manual. We ask 25 cents (36c) 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.

cover general instructions,
grams, station calls, tables, codes
and other information

e book is prinhd on highly
ﬂnhhed paper with a two-color
cover and measures 9 x 5% inches.

MANHATTAN ELECTRICAL SUPPLY CO. INC.

17 Park Place 114 8. Wells S8t. 1106 Pine St. 604 Mission BSt.
New York. Chicago 8t. Louis San Francisce

RADIO CORPORATION
STANDARD GRID LEAKS

(24 Dlﬂol'el:t Bolllt:loo Vlnluen)

FREE

te today for our
sial bulletin on
use of grid leaks
‘adio circuits.

Radio Laboratories
tubes for reception
See your dealer or

SALES DIVISION, COMMERCIAL DEPARTMENT, SUITE 1801.

mn&ﬁ)glo CORPORATION OF AMERIYOCI& o1y
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Another New Book
WIRELESS TELEGRAPHY AND

TELEPHONY
As outlined for m&gu-lw Engineers and

By L. B. TurN®ER, M.A,, M.LE.E.
196 pages, 24 plates and -119 text ures.
For Sale by Price $7.00
Wireless Preu, Ine.,, 326 Bway, N. Y. C.

Did You Ever Hedr About
the 1 8 Men from 18 Boylston?

Up to April 28, 1921, the last 18 graduates
from 18 Boylston Street averaged 81.59 out
of a possible 909 on their GOVERNMENT
EXAMINATIONS.

The unusually high average obtained by these
18 graduates, whose instruction was confined
wholly to the short period of 5 months previ-
ous to their examination; shows conclusively
the high merits of this school. Results count.

Send for free literature.

MASSACHUSETTS RADIO & TElIfGRAPH SCHOOl

18 Boylston Street - Boston
R. F. TROP

Special Summer
Course for

High
School students at
special rates starts
July 5, 1921,

G. B. ENTWISTLE

WHAT THEY SAY
MODEL “J”

Great Fualls, Montana.

Jones Radio Company,

Gentlemen: I recelved the Model “J”
some time ago and it works fine. With e
two-stage Amplifier I have been picking

$29.00

An improved Cabinet Receiver,
Highly Efficient and up to the min-
ute in every detail.

Possesses every requirement of the .

modern Short Wave set.

All waves. Spark, Continuous, Ra-
diophone. FORMICA Panel, RO-

up Radiophone tatk between Avalon and
Long Beach, California, each evening.
Oonsidering that it is SOME 1600
MILES OFF, WITH TWO MOUNTAIN
RANGES BETWEEN, and that I am
using an Aerial ONLY FORTY feet
high, I think it proves that the Model
“J* IS THERE WITH THE EF-
FICIBENCY.

Very truly yours,
R. B. CURNUTT.

TOR and STATOR: Send for new

MODEL “J” 150-2500 Metres Bulletin.
Licensed under Armstrong and Marconi Patents. Manufactured and Guaranteed by

The JONES RADIO CO., 384 Monroe St., Brooklyn, N. Y.

When writing to advertisers please mention THE WIRELESS AGE
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For Short-Wave Results—

This Combination makes phenomenal distance work an every-day
occurrence in your station.

The Doolittle Decremeter can be used
for determining the wave lengths of the
statione which you receive as well as
the wave length and decrement of your
own transmitter. A good wave meter is

make a wonderful team both for ease and flexibility of operation and what is
more important—Results!

Ask to see it at your dealer’s today.
. . . . an investinent. Ask your dealer to

MGREI’SE RADIO Apparatus is licensed under the original Armstrong and show you the Doolittle Decremeter and

arconi patents. send for descriptive literature.
Central Radio Co., Indefendence. Mo, The Newman-Stern Co., Cleveland., Ohio. Pri $25.00
Contiynefnl"tal ‘Radio ‘and Electric Corp., New Klaug tIttadmomOo;nr liy' Eureika, éll N . c6 - - - '

Manhattan Blectrica S‘ﬁﬂy 0., New F. M. DOOLITTLE COMPANY

Detroit Electric Co., Detroit. Mich, York, Chicago, St. Lo ——
Doubleday-Hill Electrlc Co,, Pittsburgh, Pa. Leo J. Meyberg Co., San Francisco, Cal. 817 CHAPEL ST., NEW HAVEN, CONN

Electrical Co., Co}umbus. Ohio. J. H. Bunnell & Co., New York City.

Hdlt Electrc Utx ities’ Qo., Jacksonville, F. D. Pitts Co., Inc., Boston, Mass.

Philadelphia School” of w{reless Tele-

Hurlhurt Still Electrical Co., Houston, graphy, Philadelphia, Pa.

Tex: Western Radio. Electric CO Los Angeles,
Kelly & thips, Brooklyn, N. Y. Cal. x X BAKELITE
A. H. GREBE & CO., lnc. : 3/16” thick 2l%c per square inch.v

Postage extra

78 Van Wyck Boulevard, Richmond Hill, N. Y. A. K. LAING, RADIO SUPPLIES
_ Pelham Manor, N. Y.

Federal Radio Accessories and Parts

Are Distinguished for Their
Reliability, Quality and Efficiency

WRITE FOR BULLETIN 101 AND 102
Federal Type A, N°226 Transformec

Detector

N A g\—— No. 62-W 2200 Ohms
s
AUDIO FREQUENCY =i _J
Transformer 60 Kokts LIBERTY HEAD SBT
$7.50 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set

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

Two 226-W Transformers with two Marconi V. T.s give an energy amplification of 160.000 times. .
(Audxbnhty amphﬁcatlon of 400 times.) I

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

Federal Telegraph and Telephone Co.

Buffalo, New York

\\'hen. writing to advertisers please mentionr THE WIREFELESS AGE
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(FORMERLY MARCONI INSTITUTE)

RaDIO INSTITUTE OF AMERICA

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

AMERICA’S FOREMOST SCHOOL
for Instruction in
Radlo Telegraphy

Our lﬁst;uction Covers the Entire Radio Field
Qur Graduates Cover the Entire World

PRAOCTICAL TRAINING QUICKEST RESULTS SMALLEST COST

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

Branch School

New Call Building, New Montgomery St., San Francisco, Cal. |

$ $ 3 88
S AVED

RADJO SALES & SERVICE CO.

A NEW KIND OF
WIRELESS STORE

Distinguished by its friendly spirit
has been opened at 179 Greenwich
Street, New York, just below Ful-
ton Street. This store hopes to be
of real helpful service to the ama-
teur art. As an example of this spirit,
a room has been set apart as a

new ideas and apparatus demon-
strated. Make your first visit to us
soon. You'll want to come often ERATORS.
after that.

_ Stamford, Conn., U.S.A.
179 Greenwich Street, New York

DREYFUSS SALES Corp. ELECTRIC SPECIALTY (O.

By ordering through Lc]
10¢7 discount on practlcany 1 mdio
goods. Money orders only accepted.

[ ]

’ THE AMERICAN

Box 356 mesceo-| - GENERATORS-MOTOR-GENERATORS-DYNAMOTORS

4 to 32 Volts for Filament
350 to 2000 Volts for Plate
Capacity
20 to 2000 Watts
Liberal Ratings
Write for Bulletin No. 231
which lists 200 combinations

Motors and Generators Developed and Built for
Special Purposes

meeting place for amateurs. Here PIONEERS IN THI-: MANUFAC-
experiences will be exchanged, and TURE OF HIGH VOLTAGE
DIRECT CURRENT RADIO GEN.

Cor. South Streetand N. Y. N. H. and H.R. R.

When writing to advertisers please mention THE WIRPLESS AGE
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