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Prof. J. C. Jensen at key of radio station of the Nebraska Wesleyan University comprising rotary and quenched spark equipment and eight-tube radiophone
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WORLD’S ONLY MAKER
Moulded High Frequency High Tension Insulators
POTENTIALS 1,000 — TO — 1,000,000 VOLTS

Medal and Medal and
Diploma Diploma
received at received at
World's World's
Columbiah Fair,
Exposition . . St. Louis.

Chicago, 1893 INSULATION 1904.

“MADE IN AMERICA™

T.ouis Nteinberger's Datente

- ARRIVED - - ARRIVED -

. TRADE, -

AIR-GAP AIR-GAP _
Audio Frequencies
Radio Frequencies Ty ission Lines
l‘::f :‘l:j‘g;a"h Sub Station Insulators
XR ° A ephony Transformer Insulators
Do ay P;”:;’n‘ . Oil Switch Insulators
ampe{i,c;r us Circuit Breakers, Bus-bars,
oltages Supports, Etc., Etc.
Air Gap Air Gap
1-4” and Upward 1-4” and Upward
Maximum Dielectric Maximum Mechanical
Strength Strength
Minimum Dielectric Loss Minimum Cost
Minimum Weight Minimum Physical Dimensions

Materials so proportioned that:
MAXIMUM ELECTRIC STRESSES FORMED IN AIR
EXTENSIVE TESTS under sustained radio frequency operation show :
NO HEATING

ARC-OVER ESTABLISHED IN AIR

“ELECTROSE" Insulators are standard with United States Navy and Army and Wireless'-'Telegraph and Telephone Companies
“ELECTROSE"” is made in a number of grades for various requirements, each grade possessing special charactenstics.
“ELECTROSE" Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits.

SOLE MANUFACTURERS 60-82 Washington Street 27-37 York Street
66-76 Front Street 1-23 Flint Street

Brooklyn, N. Y., America
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Photograph shows an
ABC SACO-CLAD am-
plifying transformer,
:ljghlly less than actual
sige.

SE

0

q SOLID WALL OF METAL, 15 OF AN INCH

thick, completely encloses the Saco-CrAp.

Maanetic leakaae is impossible.
The primary and secondary coils are wound
around a laminated core. Every part is secure-
ly fitted under pressure, and the whole held
together in one solid unmit. Ordinary rough
usage that would ruin most transformers has
no effect on the Saco-Crap.

1 Aco-CLAD’s step-up ratio is 4 to 1,—instead

of the usual 3 to 1 or less. You can gct a
higher voltage in your grids, by using SaAco-
Craps than with any other transformer.
SACO—C Lap transformers are designed to pro-

vide the correct ratio of impedance for
present-day VTs. Six steps of Saco-CrAp

amplification have been used without any howl-
ing whatever! And with 800 Saco-Craps al-
ready in use, there kas never been a single
burnout'

A B Saco-CLap transformers are built
entirely in the BC factory, in-
cluding the windings. ABC engineers had to
design a special winding machine to use No. 40
enamelled wire, in place of the usual No. 44.
And, while there never has bzen a single burn-
out, the WikeLess EgQuirpMeNnT Co., INC., ac-
cepts full responsibility for all ABC Saco-
CLap transformers. Build your amplifiers with
ABC Saco-CLaps,—and satisfaction is assured
by the unequalled 4BC guarantee, “Your
Mcncy’s Worth or Your Money Back!’

Asx your radio dealer for ABO Saco-

Equipment at Amateur Prioes.” uest
Calon . A iy

Craps. If he should happemn
without them, send his name :nra?!'-
dress, with 10 cents for the new ABC
° 2-color cnta]oiue. “Professional Radio ¢ ®
SEEEE— — ]

f
your vicinity, we d!
bym:u. will gladly fill your

Wireless Equipment Co.
Newark, NewJersey

www.americanradiohistorv.com

Just mall this coupon and ome dime
today to the Wireless Equipment Co.,
inc.,, Newark, New Jersey, for your
copy of the new ABC catalog, CW9

NAINE .cocecscesesssscacsoscscccasce
Address .......ceceecsasescccannncns
Oity...oovvnnnnnnnns State...........
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Owing to the fact that certain etatements and expressions of opinion from correspondents and others appearing in themse columns
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Learn The Code
_Wlth The OMNIGRAPH

The Omnigraph Automatic Transmitter will teach you the Code—at home—in.the shortest possible
time and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will
send you unlimited Continental messages, by the hour, at any speed you desire. It will bring an expert

Operator—right into your home—and will quickly qualify you to pass the examination for a first grade-
license. , -
Co . B 4341 _™ichardson Ave.,
: . New York Aty. -~

THB OMNIGRAPH MFG. CO. ° - : Jua. 21, 1020.

OCortiandt Street, New York. ’

Gentlemen :—] wish briefly to commend your very excellent Automatic 'l.‘nn-mltter
Recently I was successful in obtaining a first-class Commercial Radio License and 1.
belleve that the Omnigraph was my principal aid.

I took a four weeks course at a Resident Radlo School in Theory only. I relled
on the Omnlgnph to get my Code to .the proper speed, and the Omaigraph did it.

I was ome of two in a clase of eighteen to obtain a firstclass ldcense. "The.

stumbling block for the others was COD| And I know that a short time
recelving Omnigranh messages daily would have en:bled them to pass the examination -
as_easily

as I aMd,
1 belleve the Omni h to be the easi uickest and chea; m to learn
the In eM gTap! est, q pest method
Cordially yours,

(8igned) GEO. B. SELLERS

The Omnigraph 1s used by several departments of the U. S. Government and by a large number of the
leading Universities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada.

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

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

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

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

‘W hen wx:umz L0 advertisers Dleuse meutton THH WIKKLESS AGHK
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The Problem of Measuring Large Radiation Currents
| Is Easily Solved by Using the

Model 400

Radio Frequency
Ammeter

HIS instrument operates on a new principle which en-
tirely eliminates all objectionable features of the
Hot Wire Expansion Type of instrument. Its charac-
teristics are very closely those of the well-known permanent
magnet type of instrument, which assures accurate results
MODEL 400 without loss of time.

Model 400 is made as a switchboard instrument of 7% inches diameter in front and back connected styles, having
either self-contained or external thermo elements.

The accuracy is within one per ccent. of full scale value when used on direct current or on currents of radio or audio
frequencies. Being unaffected by temperature changes, independent of wave form and requiring only a small power for
operation, this is the ideal instrument for use on commercial radio apparatus.

Complete information on request

'WESTON ELECTRICAL INSTRUMENT COMPANY

27 Weston Avenue, Waverly Park, Newark, N. J.
Branches in all Principal Cities

/ Continuous Wave Wireless Telegraphy ™ \

By W. H. ECCLES, D. Sc.

Here is the book you C. 'W. enthusiasts have been wanting

“A remarkably clear treatise,” “Dr. Eccles best book so far,” “Very clear and easily under-
stood,” “Worth three times its price,” are a few of the opinions of purchasers at this office.

~ TaBLE oF CONTENTS

CHAP. 1. Historical Bummary.
CHAP. II. Electrostatics and Electrodynamics. I ORDER BLANK
CHAP. III. Theory of Alternating Current and Oscillations. I WIRELESS PRESS, Inc., !
Crap. IV. Coupled Circuits and Transformers ' 826-28 Broadway,
. . ° I New York. : .
Cuap. V. Ionic Tubes. Date ....o.vvtiiiiiiinieiiiians e,
I Enclosed please find § for which send ime -
. NOTE: This table is abdreviated as there the books checked below: :
are so many sub-headings that it would take | .... Thermionic Tubes—J. Scott Taggart ......... $8.00
the whole page to give them all. .... Continuous Wave Wireless Telegraphy—Eccles $8.00
- I ... 1921 Year Book of Wireless Teleg. and Telephony $7.00
’ Diagrams a .... Wireless Telegraphy & Telephony—L. B. Turner $7.00
Cloth. 407 Pages, 306 Hlustrations I «....Telephony Without Wires—Coursey .......... $6.00
. { .... Radio Communication—Morecroft ............. $7.50
P 8 OO .. Principles of Wireless Telegraphy—Pierce ....$3.00
) rlce ® I . Wireless Telegraphi with Special Reference to.. ..
i the Quenched Spark System—Leggett ........ $12.00
This brand-ngtb book is sold and recommended by I NAINE « et ettt eae e e e e et e tiaaaeeeeeaanennnnes
: I F2 T Y AP
THE WIRELESS PRESS, Inc. L 7 oo
State ......iiiiiiiiiiiii e Nesocessessansscassnssns
326 Broadway - - - - - NewYork | Ao

When writing to advertisers please mention THRE WIRELES..
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DO AMATEURS REALIZE THE WIRELESS
OPPORTUNITIES THAT AWAIT THEM ?

How the President of the National Radio Instilute Answered this Question

When It Was Put Up to Him. What Would You Have Said? Is the

World's Fastest-Growing Field Actually Going to Slip Away From Those

Best Able to Cash In Big On It? These Are Questions Which Will
Interest Every Radio Amateur

cently put up to me by a well-known world’ besides being a fascinating hobby

authority visiting Washington. “In is a wonderful, opportunity-filled field
your opinion,” he said, “do amateurs real- offering splendid present advantages—
ize the wireless opportunities that await and growing so rapidly that the future is
them?’ For a moment I was stumped! beyond estimation!”
Then I replied, “Yes, with just one ‘but.’ I wonder if many amateurs have ever
I think that amateurs are well aware of considered the fact that what is to them a
the tremendous expansion of wireless that fascinating hobby is also a fascinating
is daily going on. They realize that it is profession, filled with big opportunities
sweeping the world like wild-fire. BUT that they can easily share whenever they
I do not think that they realize what this are ready to do so. It’s only a short step
means to them—they do not realize that for them now to a splendid field that
they can easily get the ‘plums’ that the they can put their hearts into—and offer-
fleld offers. They “have the jump’ on ing a bigger future than older businesses
everyone else, and they should realize which are overcrowded.

THAT was one of the questions re- now that ‘the fastest-growing fleld in the

Big Opportunities Are Knocking—
Are Some of Us Saying “Please Go "Way
After the caller who started me think- and Let Me Sleep? ”

ing about this matter had left, I jotted
down on my pad some of the items which g Shipping Board. This National Radio
T had recently noted regarding wireless Institute was the orlginal and is today the

expansion. On land and on sea big op- %de!;t lnl;i msi_;‘chheool in Am;tt'ica“teaohing
reless by 1. government allows our

portunities are opening, and even greater graguotes five to ten points crodit when taking What I Jotted Down
uses for wireless are belng found every First Grade Government License examinations. Here the it I
-day. No doubt you too have read these We have graduates in almost every part of the are the items I jotted down on my
items, but I am going to have them world who have quickly qualified through the pad, showing how Wireless is growing by
d special method through which we make Wireless leaps and bounds all over the world. Let me

printed here because I want to impress amazingly easy for anyone to learn completely tell you what this 1world-wide sweep of
upon you what this tremendous expansion at home in spare time. toireless czpansion means to you and to
<an mean to you. These are some of the main points about this your future.

Institute and I am sorry I haven’t room to tell
you all of them. I ehould like to tell beé.l 20.000.000 American corporation has

you more about our wonderful new methods of ormed to establish wireless statione in
teaching, about our remarkable new invention, every part of the globe.
the “Natrometer,” which each student gets free, The Chicago Tribune now receives foreign
end which almost cuts in half the time neces- news by wireless, Other papers are calling
;:-’ryu kto tlear:al Wirel::s thoroggmy. Then, too, m;;u reless t00.

e to tell you about our free Poet-Graduate ge wireless stations
Course and about “Dots and Dashes,” about all over the world. Sliﬂt‘?ﬂ’l‘s’gnﬁ‘mg =

rance ;
our Diploma, our Relay League, Pmployment Bordeaux. Ville Juif, and Lyons, :
Service, and about our spectal easy-payment peking. China ; Geneva, Switzerland ; Shang.
plan. But there s not enough room here to tell m ﬂe‘;‘:&,“;’ 1 {slax;ds': Warsaw, Poland—
you all about these things so I am going to a few.

i ask you to write me for a new interesting book- Many railroads a:

In S E“¥r.*° Q“aXfYH et e htwe. gotten. to, it s S S nn, Tislere
n Spare Time — At Home . Nashville, The Crmmdion-taaoomsville &
Write Me For Booklet vi'fle.vcrlfaﬂtaﬂﬁox‘a B Tomie ae soneon;
» \ little coupon is being put here so that you t&g‘)ﬁ-&a@g York. (‘.hsvehmdi Chicago and
save yourself trouble In sending for this | jess service, —rced DY an Inter-city wire-

strated booklet, ‘“Wireless, the Opportunity Brokers, .Ba .
Foday.” By mailing this coupon you will not turers and mgg“i"u“- m““"hﬂm Manufac-
obligating youreelf in amy way and no ing upon wireless, 501m “c'o ncerns are call-
citor will call upon you. But the coupon ear ‘Rubber Co., Standardmfm‘ 0;' Ggod-
! bring you some mighty interesting facts ork Stock Exchange, are only a few.
"can quickly ang casily quality for e | RopormcmirpEetting Market and Weather

! eas 0 —

o ;'.‘}d m’yom_ span{ume.ty r them fin comm-y{y by wireless in all sections of

Vomn't you mail this little coupon at once? mﬂ?wmﬁrﬂ?m’eﬁg‘fnﬁﬁgsﬂ" :'a“ﬁ'n"e" '&q’g

ether you are a junior Radio Amateur and May, N. J.:
1t to learn all about Wireless or whether you Francisco, cm.l?"ﬁilﬁ ?.\*}‘tl);gha- Seattle,
are anxious to fully qualify so as to en- Washington, Mobile, Alabama—these are
AY u;r tltlheﬂ wireless profession now in one b“;‘; few.
of the fire opportunities. open on land ree tremendous statioms operating
r -l or sea—write me for this booklet. All on Long Island at E"Stmﬂto-:fe Port Jeffer-
that I ask is that you write as eoon eon. and Dast Moriches.
I I as possible, And—since there is no GhSouth America is planning to establish a
obligation — why =not write me 1“‘“ of statlons at Rio de Janiero, Asun-
Send me your FREE book, “Wireless today! O Oiie sims Ameond Montevideo.
, 5 ne single Ameri
I the Opportunity of Today.” Tell me about your P. S.—By the way, we are making less mm“nicaﬂonm!{?e%ngn 3:?"03&
Inetitute and your Special Short-tkme Offer. a special short-time offer, for a strict- S"“t”D"Enndmm- England, Germany, Nor-
| wame ...o..o......... ORI | |l Hmited time, in which we are giv- | Floile mark;, Sweden, Finland. Polend,
POAMAMARLLIIIS ing all mew ::“ d““:‘l"‘" our. compiete lulu and Japan.
............. 1 new course ‘Wireless Telephony And
| e Ot | i b St ST | and e areony s of e canmpte
......... today, and let me tell you about it g how Wireless expansion is spread-
[0 State............. . ' by return mail. MR. JAMES E. ing over the whols earth. It brings you
l O I am interested in a sea position SMITH, President, The National amazing opportunitiee—and you cam mow
1 I am interested in a land position Radio Institute, Dept. 279, Wash- easily grasp them.
e e e e e e cm o o= = === =a| (ngton, D. C.

When writing to advertisers please mention THR WIRELBSS AGH
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Superlatives

No wonder you, Mr. Radio Man, are confused by the extraordinary 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. Regemerative 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 are moumted en a highly finished

formica panel in heavy oak case with hinged
cover.

Price complete exeept bulbs, batteries
and telephones .........ccoc000ee $140.00

Suno set wbthout amplifiers, Type
. RP. D ..o l.). cesnsesses 86.00

Same set without detector, amplifier,
variable condemser or cabimet, Type
T 38.00

Detector panel oaly, Type Z. R. D. 12.00
One stage amplifier panel, Z. R. A. 18.00

riometer, T, Z. R. V. W‘tthdial
“n.nd N ob m .................. 6.50

Vnrlocou ler, T Z. R. C wloh dal
and npob lwl{gg and points ...... 9.00

Balanced Variable Condenser, Type
Amplitying coll, semi-mounted, TyPe Q. 0. .....cccevueeereenneenernrosenaees $4.00 F800 with dial and knob ........ 7.00
Unmounted Filament Rheostat, Type Z. R. B. ..cvuueeevunerennneirnneeinnns. 120 Two stage amplifler, Type O. Z. in
Enob and dial, 3 inch, heavy brass, black finish, composition knob ............... a5 cabinet

Graphite Potentiometer, 5000 ohms .........ccovtiiitiirinierieneieesenannans 3.00

The Hytone Panei Transmitter

All the adventages of 500 cycle tranemitters are combined in this eet without the use
of cumbersome and expensive motor generator sets as it operates directly on 60 cycle
current. It produces a clear high pitched note which is variable at will. This set is
dighly efficient, with low decrement and gives sharp tuning and minimum of interference
with maximum radius of communication. The sat includes the following instruments all
mounted on @ formica pamel 3§ inch thick : Transformer, special low voltage type, Hytone
rotary epark gap entirely enclosed in sluminum housing, Variable speed motor direct con-
mected through flexible coupling, Mica condenser, Oscillation transformer, Thermo couple
ammeter, main line switch and key.

Complete 14 K W Transmitting set as above ........ccviviiveercransoncasnans $250.00
Similar Trensmitter 1 K W capacity ......ccccveveveieincninnerasecsncnnnas $500.00
Thess sets are aleo supplied ia ratings of 2-8-5 nnd 10 K. W. Prices on application.

We also supply the following tranemitting apparatus .as shown in our complete

catalogue :

Transformers, Type Z. R. L. 400 watts, especially for rotary epark gaps .......... $15.00
Trassformers, 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 .. $0.00
Improved antemna SWILCR ...eiieceiviiittiiiciitieiettottotttatteraaiianan 12.50
Boston Key on emgraved Formica base, 10 amperes $7.50, 20 amperes ............ 8.00
Oscillation Transformers, Type Z651 ................ Ceeteceert ittt atnasaanann 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 cimsrivce, mass.

HEADQUARTERS FOR RADIOTRON TUBES — All Types in Stock

When writing to advertisers please mention THE WIRELESS AGE
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RADIO A;:!’ARATUS
Amateur and Experimental Use
lnmauﬂvCoumﬂn?mquOmm

Sales Division, Woolworth Building, New

he mbst needed book, of the hour

The RadioCorporationof America line of radio telegraph and tele-
takes pleasure in announcing the  phone apparatus for amateur and
publicationof itsnewcombination  experimental use.

C. W. Instruction Book ar.xd Gen-  The first edition of this important
eral. Catalogu.e of experimental {0k islimited. Inorder toinsure
radio accessories. your copy, sign the coupon on this
The first section covers: page and return it to us promptly.
A. TheUseof Radiotronsin C. W. Work. Copies will be ready for distribu-
B. Gg}\:;:lse(zxemting Instructions for tion September 1, which will give

C. Nine Practical C. W. Radio Telegraph tim
and Telephone Circuits and their you amPle e to prepare for fall

) * . .

N Constants. and winter C. W. experiments.
I N\ D. Pr%cal;let:om in Using Transmitting DEALERS

ubes. :
I DN ' E. Radiotron Power Tubes. You will need copies of this book
| N "o\ F. Kenotron Rectification. and you will want to handle the new
@, 2, o .
,,%%%,‘f,%.,o} . The second section consists of a  jine of R. C. products. Prepare for
| 6;:6250..‘74 02 No catalogue embracing a complete  the fall trade. Write direct to:
| b
o,
R G20 &t %,
Y, T o%E Sln Yo 6%\'p

1, . TR + %, N
| 0% " 0‘51 ,JGQ 9 % o“l 3
IR AN

Y N 5
NPT NIAN

& .. . R NA a"o ]
l «, °A/:a:°’o’:0°; (Z '*o:\ Sales Division, Commercial Department, Suite 1801
| : 6,,2’0:3.,:2 ,; N 233 Broadway, New York City
v N - — N
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Only a few months ago Westinghouse
placed on the market its first radio ap-
paratus, which met with instant favor
from all. Every one looked forward to
more apparatus of the same high standard
of engineering design and workmanship.

Y44

The Westinghouse line is continually
grow.mg—each succeedmg instrument
creating more favor than the former.

If J'ou want to keep abreast of
radio, watch Westinghouse de-
velopments.

Inspect this apparatus

at Booths 2 - 3 - 4 '
A. R. R. E. National “
Convention . Type RA Tuner

$66.00

Aeriola Junior Crystal Detector
$25.00 $5.00

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa. )
SALES OFFICES IN ALL PRINCIPAL AMERICAN CITIES

When writing to advertisers please mention THE WIRELESS AGE
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Radio Apparatus

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

“PTTTSCO"
SERVICE FILLS ORDERS
ON EVERY CONTINENT!I

WHY NOT LET US SERVE YOU?

murma TRANSFORMERS.
71, o Corporation, new
mﬁu’ out. (l'or radiotrons) ..97.00
Neo. 336-W Federal ......cccc00c0.. 750
Ne. 331-A General Radlo. new type . 85.00

MODULATION TRANSFORMERS.
No. A-3 Acme, unmounted ........ 480
No. A-3 *“ eemi-mounted ....... 5.00
No. A-3 “ fully mounted ....... 7.00

m’ : 1(1‘ r%?t?o%)??‘.’. type, just 5.00
JOX OONTROL PANELS
N E&r né:?c?f jo_cablnet with 700

. X “A" Batt 0-
Ne, tonunlqrwlthA ery p soe

No. -} Paagon. moulded trpe. vers
mnl}m?g::pat mry 6.00

“B” BATTERIES.

Ne. 7633 Standard, small 22.5 volts .. 150

N. 7628 - large 22.5 volts .. 2.88
Ne. 7660 . variable 22.5 volts 3.50
No. 766 Bveready, large 22.5 volts .. 3.50
No. 766-A Rveready, large, variable . 8.00
Ne. 763 lnmdy. small, 22.6 volts . 2.28

. P-1 raine,”
out] 220 vol, exim lo n?ﬁfo.’“.'f
AMPLIFIERS.

No. ROB rebe two-step with auto-
te Mamens: contror™

u%nonn Grobe Det. and two. sten

th sutomatic fillament control ..78.00
No. P-1 Amrad Type A, two step ..30.80

No, DA Westinghouse, det. and two
step, just ou1 "”'t"cuo

CONDENSERS. (Fixed mica type)
Ne. ROCC Grebe .0002 Mf. ........ 1.00

No. ROCD * .0005 Mf. ......... 130
No. ROCB “ .001 Mf ......... 1.80
No. ROCF “- .006 Mf. ......... 380
Noi .llil A “ .0003 ML and .5 -.20
mex. PRI cesesesrene. L

N, BOGR, .. 000 Mt Tand d

GRID LEAKS.

No, dio corporatio:
ﬂ } 5 megohms eo‘:‘npieie 135
lukl only .......ii000000.. I8

only .
No.ng. Cholm Variable .6 to § meg-

L R R R TN X

MAGNAVOXES.

!l‘no R-3 ln’nvox loud speaker, lat-

- et ‘'model, just out! .............
)nmvox Rcdlophono hand tnmmlt-”“
lan..v;).x‘ ’ 'il.a.d'lophone frﬁﬁﬁi&éi- ’

tone-arm .50

P I R N

-No. 50 Pacent universal type ......

REGENERATIVE RECEIVERS.
go. CR-2 Grebe 175-680 meters ....51.00

o. -l " -

oSl ST 5% "R

g'R-SA Grebe 175-875 metorl. with

T S0 'nia'oiér's'.
“Su pecial” with tube control,
complete set. Ides) 7or Jewelocs = 90.00
No. Cg!r-‘ dg“bl:ldl"sw 0680 mQ.t;ll'lm
N“c €0 d'ud complete Bet o> .o
0. CR-7 Grebe 500- 20000 meters
” n .' 'n‘d L -
Lt &mpleto ut.‘l I(le;tlhftnbQ o
No. RA Westinghouse, 180-700 me-
ters, new tyne. just out

PLUGS.

No. 1428-W Federal. brass ........
‘No. 1428-w  « silver-plated ..

JACKS.

No. 1421-W Federal open circuit....
No. 1422.w closed circuit ..
No. 1428-W * two circuit ....

No. 1435-w automatic  fila-
ment control type .......o......

No.’ 1438-W Federal Auto. filament

®eveserecrsrecsessesenscnnns

70

150

. MICROPHONES.
No. 260-W Federal hand type ......
No. HM-100 DeForest hand-type ...

178-A Co; wi -
nb e arm, ldl;lh fo%h D:‘Illotlﬂl: utjn.t

RHEOSTATS.

No.- 214 General Radio
type just Tlght for one Uv-zor 5
radiotron tube ............

No. 188 National Controller t:
peres, 3‘ ctollt for 2 yﬁ
-watt radiotrons

No. P-1 Paragon, very compact ...,

< - SOCKETS.

No. MW-1 Radio Cotpoutlon type ..
No. 166 Gen. Radlo ...............
No. 660 Murdock .................
No. 8-2 Radlo Service double ......
No. 8-3 Radio Serviee triple ........
No, UV-208-A Radio Co

tor the 6-B0¥" BaSRaRe ik 477

REOCTIFYING DEVICES.

No. P-1 DeForest rectifying tubes for
radio-phone work ................ 7.00

No. FF France battery booster. 6
amp

7.00
90

I.BO
178

secsscesenescns

1.50
1.78
1.00
2.50

15.00
go. £-; Tnnnr)amn.un complete 18.00
No. UV-218 Radio Corp “Kenotron"

s cecrececccacrecsssreassscan

28.00
7.50

“PITTSOO"
SERVIOE REACHES ALL
OVER THE WORLD!

WHY NOT LET IT REACH YOU?

TELERPHONES.

Type C Baldwins, Navy type ......1680
Type B Baldwins, ultra-sensitive ...20.00
T7ge, ¥, Buldwing small, super sent! s100
Brandes “Superiors”
o “Trans-atlantics”
o “Navy-type” ...cccceeeees.14.00
“ New headband only ........ 158~
“ New double cord ......... 98~
Browns 4000 ohms English type.....2000
“ 8000 ohms Bnglish type ....23.00

VACUUM TUBKS (Radletrens)

No. UV-300 Radiotron detector ..... 5.00
No. UV-201 . " amplifier .... 6.50
Noﬁluv-zoz “ 6 Watt trans-

L

No MUV-NX Radiotron 50 Watt trans-

P R R RN

No. UV-204 260 Watt
transmitter ......ccc00000000000n

ote: All radlotronl sent D
rance lrt oru.t
An.“mdlotp rons ll'l!l lynpltock.

. 30.00
Radiotron

STORAGE BATTERIES.
No. BX-3 Harvard 6 volts 40 ampere-
hours. complete ’lw
No Bx 5 Harvard 6 volts 60 Amp-

Seccesscevossscccss s

o Bx-'l Harvard volts 80 Am
N° , Harvard § volts 80 Amb- . o

VARIOMETERS.

No. 200 Tuska, moulded type ...... €38
No(uzoo -A Tuska. moulded type with 7

trechessercccasssststnsanns

No. 345-G Murdock grid tyye ...... 7.50

No. 345-P Murdock plate type ..... 7.50

No. 346 Murdock Varfo-coupler .... 8.50

No. ZRV Clapp-Bastham Variometer
With alal oor.. s

LR R R R R TR

V-A Clapp - Eastham Vario-
Nneter obly cer e VAT e

No. P-l '.l‘ume s spider b induct-
tance; ideal gn rnp o?phgﬁea . d e

POTENTIOMETERS.

No. 214-C General Radio “A” Battery
trop" £00 ogms. ideal with radio-

N8 cecvevevencnn
No. 93 Remler “A" Blttery type .. 78
No. F-743 Clsgg-llu “B” Bat-
tery type, b ohms, fully monnted 3.00
For panel mounting ............ 3850

RESISTANCES. (Phone work)

No: 1 Ward Leonard 6000 ohms ... 238
No. 2 * - 10000 ohms .. 8.50

“Let ‘PITTSCO' products, super-service and delivery soive 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.

F. D. Pitts Co., Inc.

12 Park Square

Dept. B

Boston, Mass., U. S. A.

When writing to advertisers please mention THE WIRELESS AGR
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Arcs and Tubes

These new branches of the revised examination of the
Department of Commerce are fully covered in the
Homne Study Course of the Radio Institute of America

The Home Study Course will thoroughly equip you for the new examinations of the Department of Com-
merce, which went into effect July 1 of this year, and by enrolling for this course you will be taking a big step
in the right direction and insuring your future. The ever-broadening field of radio communication offers every op-
portunity for future security and the job is usually looking for the capable ambitious man.

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 great-
est radio station ? N O W — not some later day —
is the time to act !

Consider, for instance, the opportunities of the ‘‘Prom-
ised Land.”

“The Promised Land” is the name professional oper-.

ators have given to the New York Radio Central Sta-
tion, on Long Island. When completed, this station
will be the largest and most powerful radio station in
the world.

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

ternational communication.

A position at this station is the height of every opera-
tor's ambition, for it means unlimited opportunity to suc-
ceed and progress to higher, more responsible and better
paying positions in the radio industry. So far as op-

portunity goes the successful future of these men is as-
sured.

How about you ?

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 everything from basic principles
of electricity and magnetism to actual operation of com-
mercial radio equipment, including arc and tube trans-
mitters. It also includes the same textbooks used in the
Institute classes, as well as a buzzer set of greatly im-
proved design with a variable automatic transmitter for
code practice.

The graduates of the Radio Institute of America enjoy
a great and exclusive advantage in the close connection
existing between the Institute and the Radio Corpora-
tion of America, the world's largest radio manufactur-
ing and commercial radio company.

Prominent executives in the radio field are former stu-
dents 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 lhas trained over 6,000

men, 95% of whom have successfully engaged in this new branch of science and industry.

You, too, can be successful in this new field if you properly train yourself by means of the Home Study

Course of the Institute.

Radio offers an unlimited opportunity for future advancement—why not take advantage
of it ? Write for our booklet and further details—Now.

HOME STUDY DIVISION

Radio Institute of America

(formerly Marconi Institute)

326 Broadway, New York

When writing .to advertisers please mention THE WIRELESS AGE
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THE WIRELESS AGE

First to be Organized
First in Accomplishment

Founded to promote the best interests. of radio
communication among wireless amateurs in

- America
i 7Y GUGLIELMO MARCONI
PR . .. President
.J. ANDREW WHITE _ HARRY L. WELKER
T Acting

‘President ’ v B Secretary

NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS
' Prof., A. E. Kennelly

Prof. Alfred N. Goldsmith
Harvard University College of the City of N. Y.
Maj. Gen. George O. Squier -E. E. Bucher

Instructing Engineer

Prof. Charles R. Oross

Massachusetts Institute of
Technology

Chief S8ignal Officer, U. S.
- Army

Rear-Adm’l W. H. G. Bullard
U. S. N.
N -

: MEMBERS’ EQUIPMENT

s 1st. Certificate of Membership. . :

B The handsomely steel-engraved Certificate, with shadow
background . half-tone, 1s sealed and signed by Officers,
with the endorsement of Senatore Marconi, as President.

Aerial ‘Pennant.
The 36 ineh =merial pennant, painted in four colors on
scarlet felt, will stand long service at your aerial mast-
head. - Every member will be proud of the National
Insignia flying from his aerial.

2nd.

3rd. Membership Pin.

The National Amateur Wireless Association Pin in gold
and enamel is the national emblem of the Association. The
design shown on this page can but faintly describe its
handsome appearance in three colors and gold. The pin
has a special patented hub and shank which permits it
being securely fastened on the coat lapel or on the vest
without turning upside down.

How to Conduct a Radio Club.
This splendid book was re-written to cover every new
development, and with a large proportion of new matter.
It is the foundation stone of the National Amateur Wire-
less Association activities. Price of this book 75c.

4th.

3th. How to Pass U. 8.

tions.

Revised 75c edition of this popular book which should be
in every Amateur’s Library.

ANNUAL DUES

The annual dues of $2.50 cover your membershi;

Government Wireless License

and entitle
you to a yearly subscription to THE WIRBLESS AGE, the
official organ of this Association. If you are already a sub-
scriber your term will be extended one year. Any supplements

TREHRR S RSN

SEPTEMBER, 1921

[twas someevent -

on July 2nd, when thousands
of amateurs listened in on our
radiophone description from
the ringside of the

Dempsey-Carpentier

Contest

Amateur Radio History
was made that day which
was the first of many
N.A.W. A. days plan--

ned for the amateurs.

More events are coming
A great program is under way

Do you want to participate?
Our membership books are
open to all real ‘‘doers.”” No
““Let George Do It’’ stuff goes.

F YOU want to get into the Amateur
Organization that does something real-

Now is the time.

APPLICATION FOR MEMBERSHIP

Harry L. Welker, Secy.,
Nat’l Amateur Wireless Assn.,
826 Broadway, New York.
As I desire to receive full recognition as an amateur wireless
worker of the United States, I ask the privilege of enrollment
as a Member in the National Amateur Wireless Association and

- request that you send me the complete Member’'s E(iuipment.

for which I enclose herewith remittance of $1.50 Imitiation
Fee, covering Initial Equipment, and $2.50 for First Annual
Dues, or $4.00 in all.

NAMEe . ...t iiiiiiitit ittt isinaasocanans cie... Age....

Street ..........iiiiiii i Call Letter & No.......

City ... . State .......... Cheeaenn
PLEASE ANSWER ALL QUESTIONS

1. No. of Gov't. License ......... R 2. If you have none

do you intend to apply for one ..........c.ccimmieeicanns .
3. Name and address of Radio Clubs and their Secretaries to

which you belong. ........... ... it iiiiirnann

or bulleting published will also be sent you free Of ChAPZE. g < ccccvevesreernaeerntneeaneeeneiecatnoeaaasesscaecsannans

I 4. Are you now a subscriber to THE WIRELESS AGE? .....

1 1 1aks . Describe briefl equipment. .....c.eeiiiiiiaann
National Amateur Wireless Association =~ | & Deseribe briefy your eaulp :

36 BROADWAY - - - - -  NEW YORK | BSOS :
T e

When writing to advertisers please mention THE WIRBLESS AGE
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WORLD WIDE

Progress of International Radio

E J. NALLY, president of the
+ Radio Corporation of America
has returned from a trip through
France, England and Germany. Mr.
Nally reported great progress in the
building of radio equipment in Europe
and said that by October both France
and England would have plants large
_enough to reach the Long Island plant
of the Radio Corporation and that con-
stant communication could be main-
‘tained.” .

The French plant is being construct-
ed at St. Assise;.and will be finished
by October. Equipment in all the for-
eign stations, Mr. Nally: said, is of the
best, and communication from the
United States to any part of Europe
will be rendered very easy.

The world’s largest and most power- -

ful radio plant, the new central station
of the Radio Corporation of ‘America
at Rocky Point, L. I., will be formally
opened for service the latter part of
August or early in September.

Two of the mammoth wings or
spokes of the wheel-like arrangement
of the lofty antenna towers, are com-
plete. Twelve steel towers, each 400
feet high, compose the two wings or
one operating unit. When the entire
station is complete there will be
twelve of these wings.

The total distance between the first
and twelfth towers of the completed
unit is approximately three miles. In
the centre of these twelve towers
stands the central power house, which
is now fully completed so that in
reality it will be the focus or hub of
the entire system when future wings
are added. Two of the 200 kilowatt
Alexanderson high frequency alternat-
ors have been installed ready for
operation.

The present unit is designed to com-
municate with Europe and will con-
siderably aid the present high power
radio stations at Marion, Mass., and
New Brunswick, N. J. Later on com-
munication will be established with
South America. It is for this reason
that Radio Central is often referred to
as the future hub of international
radio communication.

The receiving station designed to op-

erate in connection with Radio Central
is located at Riverhead, L. I., which is

‘about seventeen miles from the big

plant. This receiving centre is capable
of intercepting six different messages

. simultaneously.. The control system in

use there is uniqae in that, there are no
actual receiving operators present. The
aerials pick up the signals, special ap-
lar land wire, and finally the messages
are received at 64 Broad street, New
York. This system thus offers extreme
flexibility of operation and permits of
speedy and accurate communication
with Europe. o

WIRELESS

the radio lines have the advantage of
direct communication. Germany is
reached by the great center at Nauen,
one of the largest in the world.

Most of the European business mes-
sages have been going to London or
other British cable stations, where
they are read and relayed by British
operators. The radio company avoids
this procedure by transmission from
high-powered stations in direct com-
munication with others on the Con-
tinent. That is a very desirable
achievement for the protection of
American business, aside from its

The inside of the radio room at the Northolt Airdrome, England, where radia .
communication was established with airplanes during the air pageant

Radio Service to Foreign
Lands

HEAPER communication with
foreign lands has been offered by
the Radio Corporation of America in
offering to convey messages to Europe
at § to 12 cents a word less than the
cable charges. Beginning August 1, its
regular radiogram service rate to Ger-
many will be reduced from 36 cents to
25 cents per word. The deferred serv-
ice, formerly 18 cents per word, has
been reduced to 1214 cents.
The greater reduction is made for
transmission to the Scandinavian
countries and to Germany. With these

11
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offer of lower rates. Americans have
consequently entered a new period
both in wireless and cable development.
President Harding urged active gov-
ernment encouragement to American
radio and cable lines in his last mes-
sage to Congress in these words:

“Between the United States and
other countries not only should there
be adequate facilities, but there should
bbe, so far as practicable direct and free
from foreign intermediaries. Friendly
co-operation should be extended to in-
ternational efforts aimed at encourage-
ment of international communication
facilities and designed to further the
exchange of messages.”
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German Radio Firm Raises
Capital
HE overseas wireless company,
Drahtloser Ueberseeverkehr A-G.,
which was founded jointly by the two
great electro-technical groups in Ger-
many in common with the Telefunken
Co., has just decided to raise its capital
from 15,000,000 marks to 25,000,000
marks.
The object of the increase is to meet
its bank debts. . .

New International Radio Rules

THE Technical Radio Telegraphic
Committee, sitting at Paris, under
the chairmanship of Gen. Barrie, has
adopted new international rules which
will make the transmission of long dis-
tance messages much speedier. Small
stations doing every day short distance
transmission will be prevented in the
future from “jamming” ether waves,
and thus hampering important mes-
sages sent from great stations like
Eiffel Tower, Nauen, Bordeaux, and
Arlington.

Nations represented on the commit-
tee are the United States, Great Brit-
ain, France, Italy, and Japan.

+ + +

+ Urge Expansion of Spanish
® Radio

MADRID, July 30.—La Epoca
urges the expansion of Spanish
wireless services to South '‘America by
way -of Teneriffe and Pernambuco.
The newspaper asserts the English and
American-owned cables between Spain
and South America hinder Spanish
commerce between Spain and the
Latin-American countries.
+ + 4+

The Dumb May Speak to the
Blind

DUM‘B men lecturing to the blind is
one of the possibilities of the near
future. Marconi representatives in
England have brought about an im-
portant development in the optophone,
the instrument invented by Dr. Four-
nier d’Albe, which enables the blind
to read by sound.

Hitherto the optophone ‘has only
been able to give the benefit of its
“light sounds” to one blind person at
a time, but now, by means of ampli-
fiers, experiments show that one in-
strument can read out loud to a class
of blind persons for instructional pur-
poses. The matter has only to proceed
another stage in the improvement of
the radio amplifiers, when, with an
automatic tape machine, a dumb man
could deliver an address to a blind
audience. As he tapped out his words
they would pass through the optophone
and his message would be translated
into sounds loud enough to reach his
blind audience.

THE WIRELESS AGE

Operation Aboard Ship by Radio

AN operation directed by wireless
is the novel experience of Dr.
Raymond Barrett of the Brooklyn
Hospital. A plea for medical advice to
handle a case of infection sent out by
the captain of the Vesta,a Standard Oil
tanker bound for Riverside, R. I., and
unable to make port because of a heavy
storm, was picked up by ‘Arthur R.
Haydon, night radio operator at the
Bush Terminal, South Brooklyn.

“From the description of the in-
fected finger given to me,” Dr. Barrett
said later, “I judged there was danger
of the entire hand and arm becoming
infected. I told the captain to take an
ordinary paring knife and after proper
sterilization make an incision straight
through the meat of the finger and
put in a drain. I told him to free
the muscles from the bone and raise
them.”

A message of thanks was received
back from the captain and word that
he had performed the operation ac-
cording to instructions. It is assumed
that the operation was successful, as
no other reports of the case have been
made.

+ + +

Radio Claim Bill Killed

A BILL providing for the settlement
‘for $2,500,000 of claims, totalling
approximately $30,000,000, growing
out of the government’s infringement
of radio patents during the war, has
been killed in the House of Represen-
tatives. A motion to strike out the en-
acting clause prevailed by a wide ma-
jority.

Opponents of the measure con-
tended the claims should be adjudicated
in the courts. The bil would have
authorized the Secretaries of War and
the Navy and the Attorney General
jointly to make settlement.

+ + +

Radio Companﬁ Injunction
Sought

ACCORDING to the San Francisco
Call charges that the National
Radio Company had been operating
without obtaining a permit from the
Arizona Corporation Commission and
that it had assessed stockholders more
than $180,000 illegally are pending be-
fore the United States district court at
San Francisco, Cal.

Herman C. Eggers, A. G. O’Brien,
Henry Eisenberg, Milton Auerbach,
A. P. Pallen, Caroline W. Liebscher
and Mary Martin, stating that they

represent 500 other stockholders, have

filed a petition for a permanent injunc-
tion against the company restraining it
from doing business until the permit is
secured and from collecting any more
assessments. e

www.americanradiohistorv.com
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Dr. J. A, Fleming Awarded the
Albert Medal

DR. JOHN AMBROSE FLEM-
ING, F.R.S,, to whom the Albert
Medal of the Royal Society of Arts
thas been awarded this year has been
closely associated for the last 42 years
with the practical and scientific devel-
opments of Electricity in Great Britain.
In addition to the Fellowship of the
Royal Society in 1892, his scientific
work has been recognized by the award
in 1910 of the Hughes Gold Medal by
the Royal Society, by the Institution
Premium (twice in 1903 and 1912) of
the Institution of Electrical Engineers,
by The Bernays Prize of the Society
of Engineers and by a Silver Medal
from the Royal Society of ‘Arts.

He has always taken a great interest
in popular education and as a Gilchrist
lecturer for many years addressed
large working olass audiences in vari-
ous parts of England as well as lec-
tures on educational subjects at Uni-
versity College and elsewhere. He has
recently completed a book entitled
“Fifty Years of Electricity, the Mem-
ories of an Electrical Engineer” (to
be published by THE WimeLESs Press,
L1p.) in which he has described the
chief notable achievements of electro-
technics in the last half century with
many of which he has been intimately
connected., :

The Albert Medal was awarded to

. Thomas Edison in 1892 and to Dr.

Alexander Graham Bell in 1902 for
gg]tgble achievement in the electrical

+ + +

100-Watt Radiophone Works
450 Miles in Daylight

IT was recently reported: that five
telephone sets of the Navy type
which utilize two 50-watt power tubes,
(Radiotrons U.V. 203), loaned by the
General Electric Company to the U. S.
Forestry Service, at Missoula, Mon-
tana, for experimental work, have made
it possible to maintain regular com-
munication 205 miles overland by tele-
phone and frequently conversation
over air line distances of 450 miles. It
is interesting to note that these ranges
were obtained in daylight, as well as in
the evening. Communication has been
carried on directly between Elko, Nev.,
and Salt Lake City, Utah, and also be-
tween Reno, Nev., and Salt Lake
City.

* It might be mentioned that these port-
able telephone sets were not intended
to provide transmission ranges over
such distances and, in- fact, were not
expected to give reliable communica-
tion overland over distances exceeding
thirty or forty miles.
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Re-Birth of Radio in Germany
By CHARLES A. REBERGER

FOLLOWING the termination of

hostile relations with the allied
powers Germany immediately turned
her attention toward the con-
tinuation of her pre-war radio devel-
opments. Coast stations prepared to
receive traffic and radio compass
stations arranged to give bearings.
They broadcast prevailing weather
conditions together with the latest
marine obstruction information. The
high power stations supply news so
that those navigating the waters sur-
rounding Germany may keep informed
on the vital questions of the day.

Foreign vessels are given the latest
data available regarding mine fields
by radio broadcast and the geographi-
cal location of any drifting mines
which may have been reported is made
known. This information aids in
guarding the safety of vessels sailing
into the German seaports.

Radio equipment is being used suc-
cessfully on board a number of the
North Sea pilot boats. The antique
method of securing the services of a
reliable pilot by the aid of international
flag signals is obsolete. These small
craft cruise around in a certain radius.
communicating with vessels bound for
German ports giving and getting all
information pertaining to pilots. On a

recent voyage “The City of Hamburg,” .

during a hard blow off the mouth of
the Elbe river found no pilot boat in
the vicinity, but radio communication
soon brought the pilot boat with the
pilot that had been previously engaged.
Due to the heavy sea running it was
impossible to come alongside to trans-
fer the pilot so “The City of Ham-
burg” was ordered to proceed up the
Elbe river a distance where they could
put him aboard. Had there been no
radio installation aboard on this oc-
casion the ship would have been forced
to lay at anchor outside until the
weather abated.

Every four hours the station at
Borkum Reef, broadcasts (on 8co
meters) obstruction reports and the
latest mine field developments. Very
recently a message was transmitted to
the station at Nauen (POZ) from one
of the American high power stations
located within a short distance of New
York City. A reply was received at
the American station six minutes
later. :

It is expected that within a short
time, a large number of freight and
passenger vessels will be entering the
principal German seaports and the gov-
ernment is making preparations at the
various coast stations for the handling
of the traffic which is expected. Owing
to the low rate of exchange at the pres-
ent date, both the coast station and
landline charges are small.

WORLD WIDE WIRELESS

American Rotarians Visit Lon-
don Marconi House

: AMERICAN delegates to the Inter-

national Rotary Convention held
in London paid a visit to Marconi
House, Strand, to listen to a special

‘program of wireless telephony which

was transmitted with a low power set
from Chelmsford. .

An exhibition of films showing
some of the activities of the Marconi
Company was also given to the visitors
in the Company’s private cinema.

13

Boat-Race News by Radiophone

THE radiophone was used extens-
ively in reporting the results of the

'speed boat races at the Pageant of

Progress, held on Lake Michigan at
Chicago, Ill., on August 4-7.
‘Arrangements to test the “wireless. -

‘telephone as an adjunct to newspapers

were made by the Naval Reserve force
in conjunction with the Great Lakes
Naval Training Station and The Asso-
ciated Press.

The subchaser 419 was sent out
from the Great Lakes Station and

View of the new French high power radio station to be erected at Saint Assise.
This station will be one of the most powerful in the world

No More Isolated Canadian

Settlers

SPEAKING on radio telegraphy be-
fore the Montreal Branch of the
Engineering Institute of Canada, A. H.
Morse, of the Canadian Marconi Com-
pany, said wireless was essential not
only for the development of Canada’s
great unsettled territories, but for link-
ing up important commercial centers
separated by long tracts of thinly set-
tled country, across which ordinary
line telegraphic communication was
subject to frequent and sometimes pro-
longed interruptions, due to storms,
etc. It was his opinion that the future
of Canada was inseparably linked up
with the wide application of wireless
communication.

Perhaps one of the greatest dreads
of town-bred prospective settlers in

" Canada was the isolation that was to

be anticipated. This isolation Mr.
Morse held to be no longer necessary,
as every farmer could be supplied with
a nightly bulletin of the world’s news
by wireless telegraphy or telephony,
even though 500 miles from the near-
est large town, and, at a comparatively
small expense, every settlement
throughout the great north-west could
'be put into telegraphic or telephonic
communication with the outside
world. ‘He considered it impossible to
exaggerate what radio meant to Can-
ada.
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Lieutenant Allan C. Forbes of the

. Naval Reserve immediately installed a

wireless telephone set aboard.
The 419 cruised about the race-
course, the reports being telephoned di-

. rect to The Associated Press office and .

thence relayed throughout the country.
o+ o+

Finland Opens Two New Radio -
Stations

WO new wireless stations have

heen established in Helsingfors,
Finland, which will provide radio com-
munication with all Central Europe.
Heretofore Finland has had only one
3-kw wireless station, the range of
which did not extend much beyond
Copenhagen, Denmark.

+ + 4+
Plate Form of Antenna

IN the description of the new type "
of antenna in THE WIRELESS AGE
of April, 1921, it was stated that
Oliver Lodge used in 1897 an aerial
consisting of a pair of metal plates ele-
vated from the ground . There is no
inference in that statement that Oliver
Lodge originated the plate form of
antenna, but nevertheless we are glad
to publish the information that Mar-
coni disclosed the idea at a still earlier
date. It has now been pointed out to
us that Marconi disclosed the use of
aerial plates in his English patent 12,- °
034, filed January 2, 18g6. ' -
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Radiophone Fills Vacant Pulpit

translated into the “minister un-
seen” through the cumulative
wonders of radio communication. The
vacant pulpit of the Herron Avenue
Presbyterian Church, Pittsburgh, Pa,,
was supplied with an invisible pastor

THE “choir invisible” has been

The receiving set with amplifier and loop
antenna installed in the pulpit

recently when the sermon being deliv-
ered at Calvary Episcopal Church, ten
miles distant, was transmitted by wire-
less telephony to the congregation de-
prived of its regular spiritual advisor.
The Sunday evening religious services
of one house of worship was the
replica of another and creeds were
te::l':porarily subservient to a common
end.

The absence of the regular pastor at
the Herron Avenue Presbyterian
Church prompted members of the
flock, who were acquainted with the

An Automa

PPARATUS designed by Dr. E.
A. Eckhardt and Dr. J. C.
Karcher of the Bureau of Stan-
dards, records radio messages auto-
matically, signals having .been faith-
fully copied from Lyons, France, a
distance of approximately 3,865 miles.
While other automatic-recording de-
vices for displacing the human ear in
reception of radio signals have claims
to priority of discovery, the circuit and
manner of arrangement of the newest
one has claim to novelty.

The recorder illustrated was de-
signed for a specific purpose, namely,
field service by the Coast and Geodetic
Survey of the United States Depart-
ment of Commerce. Thus, in its orig-

reliability of radio communication, to
consult the Westinghouse Electric and
Manufacturing Company of East
Pittsburgh, as to the practicability of
having a sermon transmitted by radio.
The suggestion of transmitting the
sermon delivered at the Calvary Epis-
copal Church to the pastorless congre-
gation in the same city was taken kind-
ly and the execution of plans proceed-
ed without undue formality.

A compact receiving set, consisting
of a loop antenna, amplifier, and con-
denser, was given a commanding posi-
tion on the rostrum immediately in
front of the pulpit. The loud-speak-
ing horn expounded the Scriptures.

An expectant congregation crowded
into the house of worship, eager to
follow the fortunes of the experiment
and innovation. The voices and music
of the Calvary Episcopal Church choir,
rector and organ, were received with
unmistakable distinctness. The dispar-
ity in Episcopal and Presbyterian
forms of worship was no deterrent in
following the pastor throughout the
sermon. Interest was so well sus-
tained throughout the religious serv-
ices, that the proverbial sleeping
brother in the amen corner was con-
spicuously absent.

The entire religious services of the
Calvary Episcopal Church now are
transmitted from KDKH on Sunday
evenings. The distribution of these
church services to amateur radio sta-
tions has been a weekly occurrence of
many months while wireless telephony,
in functioning as the “invisible pastor
and choir,” is of recent moment. For
country-wide distribution a direct tele-
phonic connection has been made with
the house of worship. A radio opera-

By S. R, Winters

inal adaptation, emphasis is lent to its
possibilities for service to the survey-
or, astronomer, and geographer. Its
compactness lends itself to ready use
in surveying, and the longitude of any
point on the earth’s surface, however,
far removed from cables and wires,
may be determined within two-hun-
dredths second of time or 33 feet.
The circuit is comprised of a stan-
dard electron-tube arm, tuned in the
grid circuit, as is customary practice
in ordinary receiving equipment. In-
troduction of radio signals into the
grid circuit is accomplished by use of
a coil or other coupling arrangement.
A potentiometer, introduced into the
grid circuit, renders possible adjust-
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tor is ?ermitted to occupy a seat in the
choir from which position he can regu-
late transmission.

Speculation is opportune as to the
development of the innovation which
employs radio as an agency in utiliz-
ing the office of one pastor to supply

The bulletin board with the announcement
“Services by Wireless Telephone”

services to two congregations, although
the houses of worship are ten miles
apart and the flocks are of a different
faith. Would it be too visionary to
prophesy a centralization of the scrip-
tural lessons whereby a centrally
located pastor would exhort to a varied
and remote congregation — even to
the uttermost ends of the earth. Inter-
esting speculation, to be sure! Certain-
ly, radio in its latest adaptation has
demonstrated its unbounded flexi-
bility.

tic Signal Recorder

ment of the grid potential for retain-
ing the regenerative circuit in a quiet
or non-oscillatory state, once it is
placed in this condition by other meth-
ods. If the circuit is slightly molested
by incoming signals or other electrical
disturbances oscillation will be given
impetus and the circuit will continue
in a violent oscillatory state. Restora-
tion to a condition of quiet, once os-
cillation has gained headway, is feasi-
ble by placing the so-called choke coil
in the intervening field of the plate
and grid coupling coils.

Normally the choke coil circuit is
open and will be short circuited by ac-
tion of a relay. This particular relay,
however, is actuated by the plate cur-
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rent of the oscillatory tube, Due to
the negative grid potential, when the
circuit is in a quiescent condition, the
plate current will be necessarily small.
As soon, however, as oscillation begins
the mean plate current will rise suffi-
ciently to actuate this relay; conse-
quently, short circuiting the choking
coifl. The latter being of a few turns,
and low in resistance, oscillation is ef-
faced, and thereby the circuit is re-
stored to its initial quiescent state. The
relay is released and the circuit is re-
ceptive to another signal.

Releasing of the relay closes the sec-
ond contact which likewise closes the
circuit on an electromagnetic writing
stylus. By way of illustrating the
method of recording the dots and
dashes, assume that a signal starts to
come in, continuous oscillations are
set up in the regenerative circuit, the
relay being actuated opens the record-
ing circuit and closes the short circuit
on the choking coil, thus destroying
the oscillations. The relay armature
then opens the short circuiting contact
when the choking coil starts on an ex-
cursion to close the recording circuit,
but owing to the fact that the signal
is still coming in, the oscillations will
begin immediately upon opening of the
choking circuit.
ture will be pulled back to again close
the choking coil circuit without clos-
ing the recording circuit. Thus it is
seen that the recording circuit is held
open while the signal is coming in and
is closed between signals. The length
of time which the circuit remains open
corresponds to the length of the signal.
The dots and dashes are, therefore,
readily recorded.

Other experimental methods de-
signed to annihilate oscillations did not
prove so successful as the one de-
scribed. Mention may be made of two
other ways given trial, namely, causing
the relay to open the plate circuit or
that of throwing a choking condenser
across the plate coil. These proved

The relay arma-

particularly ineffectual for receiving
weak signals from a long distance. The
apparatus, as employed for receiving
long wavelengths, rendered it possible
when attaching an antenna directly to
the grid coil of the oscillating tube, to
receive and record signals in-the lab-
oratory of the Bureau of Standards,
Washington, D. C., from Lyons,
France. One receiving tube only is

RADIO SIGNAL RECORDER 15

and Geodetic Survey in the United
States. The wireless recorder will be
used in conjunction with a portable
field antenna for receiving and record-
ing on a chronograph drum time sig-
nals sent out from Annapolis. The
local time of the place at which the
observations are being made will be
recorded simultaneously on the chro-
nograph drum by means of a differen-

The automatic radio signal recorder

used and it is of standard design. The
antenna consisted of six wires, each
about 50 feet long, and placed 6o feet
from the ground. The apparatus as
described, supplemented with a single
stage of amplification, is being sup-
plied the Coast and Geodetic Survey
for field service in making accurate
longitudinal determinations.

The outfit can withstand the hard-
ships incident to service afield, and a
so-foot 6-wire flat-top antenna 40 feet
above the ground is adequate for ordi-
nary conditions. It is contemplated
that the sensitivity of the equipment
is such as to record Annapolis time
signals at any field station of the Coast

tially-wound electro-magnetic-operated
writing stylus. Thus a difference in
the local time and 75° meridian can be
read directly from the chronograph
record. The radio apparatus proper
may be used with any kind of chrono-
graph drum or tape recorder. Dot and
dash signals are indicated by short and
long excursions of the recording pen
from the datumline. In an Annapolis
time signal these excursions are one-
third of a second long, while the pen
traces the datum line during every
two-thirds of a second. The receiving
equipment includes a regenerative elec-
tron tube circuit in the plate circuit of
which there is a telegraph relay.

Radio Station 9YDof NebraskaWesleyan University

HE radio station at Nebraska Wes-

leyan University (YD) is a good
illustration of the amount of public
service which can be rendered the gen-
eral public by a central station which
fis always ready to disseminate the
news. Except as interrupted by the
World War, 9YD has gotten out a
daily weather forecast at 8:50 A. M.
for more than six years. An abbre-
viated code is used as follows: P=
barometric pressure in millimeters:
T=temperature in degrees Fahren-
heit; F=fair; R=rain; S=snow; Z
—thunderstoms; U=unsettled; C=
cloudy ; Q—=change; X—=warmer; Y=
colder; M — yesterday; N = today,
O=tomorrow; 1—north: 2—east: 3

=south; 4=west; W=wind. Thus
the forecast, P723T70W32.FXM.FN
QC.UO would be transcribed: Pres-
sure 723mm.; temperature 70°F.;
wind southeast. Fair and warmer
yesterday; fair today changing to
cloudy; probably unsettled tomorrow.
The forecast is followed by a synop-
sis of the day’s news, both being large-
ly copied over the State by radio en-
thusiasts generally as well as by school
and college stations.

The present equipment, as shown in
the cover illustration of this issue, con-
sists of a 1 kw. transformer with ro-
tary and quenched spark gap, a radio-
phone using 8 transmitting tubes, and
a receiver with both honey-comb coils
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and loose-couplers and a detector and
two-stage amplifier. The spark set has
been heard on the Pacific Coast and
on the Gulf and the CW. from the
phone has been read for more than
500 miles on 30 watts. The phone is
used to supplement the spark set and
also for giving evening concerts. The
station is in charge of Professor J. C.
Jensen of the Department of Physics,
who has for a number of years of-
fered college courses in radio theory.
Just now, in conjunction with a grad-
uate student, Mr. M. P. Brunig, he is
working out the details of a system of
long-distance audibility measurements
with special reference to weather con-
ditions in the intervening territory.
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Amplifying Heart Beats

- ALPITATION and other trou-
) bles of the heart may be diag-
) nosed even though the patient be
far removed from medical facilities—
say, in the middle of the Atlantic
Ocean—by application of “wired
wireless,” the discoverey of Major
General George O. Squier, Chief Sig-
nal Officer of the United States Army.
The principle involved is similar to
that which made possible the multipli-
cation of the volume of the inaugural
address of President Warren G. Hard-
ing on March 4.

‘A demonstration recently to a group
of physicians of the United States
Army at the Signal Corps Laboratory,
Washington, D. C., for the first time
revealed working plans of the remark-
able innovation. A heart transmitter
designed for the specific purpose, rest-
ing by its own weight over the heart
of the subject under examination, was
placed in position. Passage of the
blood through the various valves .of
the heart is responsible for vibrations
in an air chamber which faithfully re-
produces the manifold actions of the
blood when coursing through the
valves of the heart. These, in turn,
are oonveyed over a wire—practical

6XAD,

HE station of Lawrence Mott,
6XAD, on Catalina Island, off
the coast of Southern California,
-is one which as Mr. Mott says has

done “‘great execution” in radio work.

The equipment of the station con-
sists of a Kennedy longwave, and.a
Grebe, type CR-3, shortwave receiver,
with a Grebe 2-step amplifier that is

application of “wired wireless”—to an
amplifying equipment, consisting of a
group of standard vacuum tubes. The

tubes are not dissimilar to ones em-
ployed in wireless telephony and teleg-
raphy reception. The vacuum tubes
when amplified actuated a special re-
ceiver attached to a large horn, which
distributed sound reflected by heart

beats throughout the building. Doc-
tors, attending the novel performance,
discussed among themselves the " pe-

culiarities of the hearts of different

- subjects as the actions were magnified.

Distance is an irrelevant factor when
heart beats are to be studied by the
vacuum tube amplifier.

Catalina Island, Calif.

used with both. A separate detector
is used with the Grebe. That of the
Kennedy is self-contained. :

The transmitter is an especially de-

signed and built-to-order apparatus for
C.W. work, using from 3 to 5 tubes.
Both the VT-2’s and the new Radio
Corporation of America’s U.V. 202
and 203 are used. The latter have
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proved to be most efficient and satis-
factory in every way. Signals from
the station have been reported QSA
in Chicago, and practically from all of
the Western States and also in Van-
couver. The transmitter is operated on
A. C, by means of a specially de-
signed transformer. The antenna of
the station is the regulation size for
amateurs, ground consisting in water
pipe system, and a 7 ft. by 12 ft. piece
of 14-in. copper sheet buried 8 ft.
directly beneath the antenna, and mid-
way between the masts, the highest of
which is 70 feet.

Catalina Island is peculiarly well
adapted for radio work, as there is
practically no induction of any kind.

With the Kennedy extraordinary re-
ceiving has been done. The larger pow-
er stations of the world having been
heard with one-step of amplification.
Another transmitter is being built to
use four of the new, and huge “iron
tubes” that the Radio Corporation of
America is soon to put on the mar-
ket. With them it is expected to work
Honolulu to the westward and New
York the other way. Mr. Mott is
also installing a specially designed
radiophone on his yacht, which is ex-
pected to be good for 100 miles or
more.
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NATIONAL GUARD RADIO : 17

101st Signal Battalion, N.Y.N.G.

N line with the reorganization and
development of the National
Guard, Company A, of the 101st

Signal Battalion, N.Y.N.G. (formerly
the First Signal Battalion), has de-
voted considerable attention during
the past season to the development of
its radio organization and to the train-
ing of the radio personnel.

To carry out the work, Company
A, has established at the 71st Regi-
ment Armory, 34th Street and Park
Avenue, a radio station complete in
every detail. Radio apparatus and
equipment has been received from the
Signal Corps, and in addition consid-
erable special equipment has been fur-
nished by the organization, or built by
its members. :

The transmitting aerial is a flat top
one, having §5-7 S.P.B. wires, 1%
" feet apart. It is 60 feet long, and L
type with a 100 feet lead-in from the
high end. The counterpoise consists
of six wires 75 feet long, spread out
in the shape of a fan, go feet beneath
the flat top. The receivipg is done on
a single wire about 200 feet long ex-
tending diagonally down from the top
of the tower and at an angle of 30 de-
grees from the transmitting aerial.

The short-wave regenerative set at
the left of figure 1 consists of a varia-
ble condenser with a three-way switch
in the primary circuit, a vario-coupler,
two variometers, a detector and a two-
stage amplifier.

The long-wave honey-comb set was
designed with a view to the greatest
flexibility.  The set is divided into
three panels with individual boxes.
The first consists of the honey-comb
mounting and primary condenser with
a three-way switch. The second panel
is the secondary circuit complete with
three variable condensers and the de-
tector. The last consists of a two-

By Grant Layng, Master Sergeant

Figure 4—Field station at Peekskill, N. Y.

stage ampiifier. Al condensers are
De Forest and the primary and secon-
dary condensers have a vernier plate.
V.T.-1 tubes and Baldwin phones are
used.

Special attention is called to the dis-
tributing jack shown between the sets.
This consists of two single-throw
triple-pole anti-capacity switches with
a common handle projecting through
the top of the panel. This throws the
antenna to either of the two sets and
also lights the filament. Extra con-
tacts are provided for a third set so
that it is possible with a short throw
to connect the antenna and a battery
on any one of three sets. The phones
are connected by means of a plug and
cord which is inserted in the set be-
ing used. Al jacks on the block are

Figure 8—Experimental apparatus
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short circuiting and the upper jack also
controls the six-volt battery on the
loud speaker.

The spark transmitter is a 14 kw.
model 1915 Pack Set disassembled and
installed in the rear of the panel. It
consists of an open core transformer,
Dubilier condenser, quenched spark
gap and pancake oscillation trans-
former, radiating 3 amperes on 475
meters. The set as normally fur-
nished used a hand generator turned
by two cranks revolving at a speed of
5o R.P.M. Through suitable gearing
this gives the generator a speed of
5000 R.P.M. In order to use this
equipment as issued the gear was dis-
connected from the generator. As the
unit has an exciter mounted on the
generator shaft the connections were
changed so that the exciter operated
as a D.C. motor and the fields of the
alternator were excited direct from the
D.C. supply mains. ‘Although the gen-
erator would now run up to no load
speed the flywheel was not sufficiently
large to carry full load when the key
was pressed. It was then necessary
to obtain a 1-6 H.P. 5000 R.P.M. mo-
tor and with this connected to gener-
ator shaft the unit delivered full ca-
pacity. Both the exciter motor and the
external motor are connected in par-
allel and start through the control re-
sistance seen on the lower part of the
panel,

The telephone set also shown in fig-
ure 1 uses four V.T.-2 tubes with a
plate voltage of 350 volts obtained
from a 110/350 volt dynamotor. Sim-
plicity is the keynote of this set, which
has no unnecessary controls on the
face of the panel. The unit was first
tuned with a variable inductance and
variable condensers. When the cor-
rect condenser capacity was found,
fixed condensers were substituted of
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¢he same capacity, making a set prac-
tically impossible to get out of adjust-
ment.

A radiation of .7 ampere is ob-
tained using two tubes as oscillators
and two as modulators. It has been
reported QSA on phone as far as As-
bury Park.

THE WIRELESS AGE

two WE-2 tubes for transmission and
three V.T.-1 for reception. The pow-
er is obtained from storage batteries,
one four-volt go-ampere hour unit —
shown on top of case. Three batteries
are used, giving 12 volts, which light
the tube filaments and runs the dyna-
motor shown over the clock. Normal

Figure 2—Standard army equipment

A recent drill was conducted by
means of this phone set. The riding
academy in which the mounted drills
are held is about two miles from the
armory and on this building a low port-
able antenna was erected—using the
short-wave set shown and three steps
of audio-amplification. Captain Gor-
man at the armory gave commands,
which were successfully executed by
the entire company on horseback.

The experimental equipment used by
the members of the radio detail con-
sists of a wavemeter, a Wheatstone
bridge, a three-stage shielded audio-
frequency amplifier, a two-stage am-
plifier, and a six-stage (four radio and
two audio) amplifier, besides various
types of tubes, high voltage D.C. me-
ters and millimeters, as shown in fig-
ure 2,
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With reference to operation the sta-
tion is open every night between 8 and
10 o’clock, two operators being on
duty. Traffic is handled with ama-
teurs and call letters used are SCI.
During the coming fall, a shorter aerial
will be erected for two-hundred meter
operation, at which time the call 2BGS
will be used. Amateur traffic will be
gladly accepted.

Radio stations are also established
and are operated by members of the
organization. 2BGT Radio Station
number 1 is owned by Corp. Hunt,
who is chief operator. There are two
stations yet to be assigned as only
members with the most modern equip-
ment can be considered. The radio
room is open to visitors every Mon-
day and Thursday night, and all those
interested are cordially invited to in-
spect the station. .

In view of the present enlarging of
the National Guard, there are a few
openings for men interested in radio
work. Instruction is given in both the
mounted and dismounted drill, to-
gether with work in visual signaling

kigure 1—7T'he main station

radiation is about .8 ampere on straight
CW, no method of interruption being

Figure 5—Interior of field station

The portable units shown in figure
3 are the newest army issue, and con-
sist of an SCR-54A crystal set, SCR-
121-A two-stage amplifier, an SCR-
79A complete transmitting and receiv-
ing unit and a station wavemeter. This
main set in the center of the table uses

provided.  Besides this equipment
shown there are four 4 kw. mule
pack sets with hand generators.
These portable units are used dur-
ing the period of camp, and a typical

installation erected at Peekskill. N. Y.
is shown in figure 4.
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and telegraph operating. All men re-
ceive Federal pay for the weekly drills
and for two weeks of field service each
summer. Courses are provided in
radio operation, by progressive class-
es; that is, a man enlisting in the or-
ganization first enters the class in vis-
ual signaling and thoroughly learns
the code. From this class graduates
go to buzzer practice and, after at-
taining a speed of twenty words per
minute, advance to radio instruction.
Lectures on the basic principles of
wireless are given during the first half
of the instruction period, and actual
operation, care and maintenance are
taught during the second half. All
men before being allowed to operate
the station are required to obtain op-
erators’ licenses from the radio in-
spector’s office, and the organization
at oresent has 15 licensed operators.

The equipment of the organization
includes ‘thorses, motorcycles and
trucks, as mobile operation is an es-
<ential feature of Signal Corp ma-
neuvers.
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Poland’s Transoceanic Wireless Station

NEW radio plant will be lo-

cated near Warsaw, Poland,

and it is estimated that the
complete project will cost about
$3,000,000.

Representatives of the Radio Cor-
poration of America and of the Polish
Ministry of Posts and Telegraphs have
signed a contract which will insure for
Poland an international high power
radio station. The contract was signed
at the office of the Polish Legal Bu-
reau, 42 Broadway, New York, and
was attended by Prince Kazimier Lu-
bomirski, Hipolit Gliwic, Edwin P.
Shattuck, Stanislaw Arct, and Eugene
Stallinger for Poland. E. J. Nally,
President, and D. Sarnoff, General
Manager, acted for the Radio Corpora-
tion of America.

Immediately after the signing of the
contract, Mr. Nally and Mr. Saroff
sent the following radiogram to the
Ministry of Posts and Telegraphs at
Warsaw, Poland:

“On this memorable occasion of sign-
ing contract with your Government for
erection of super power radio station
in Poland for communication with
United States please accept our sin-
cerest congratulations and may we
express the hope that the uniting of
our countries by radio may still fur-
ther strengthen and increase the friend-
ship already exdsting between our
people.”

The radio system to be used is that
which has been standardized for trans-
oceanic communication. The station
will be equipped with two 200-kilowatt
Alexanderson high-frequency alterna-
tors built by the General Electric Com-
pany, and the transmitting aerial wires
will be about two miles in length sup-
ported by ten towers each 400 feet in
height.

The first shipment of radio appa-
ratus will leave the United States in
about six months and construction
work will begin immediately there-
after. It will take approximately one
vear to complete the station, and it is
expected that commercial radio com-
munication between Poland and the
United States wil commence early in
1923.

Mr. E. J. Nally, who recently re-
turned from Europe, where he investi-
gated international radio communica-
tion facilities, states that although ap-
proximately ten per cent. of the Polish
nationals are located in the United
States—a greater percentage than any
other foreign nation — Poland has
never had adequate telegraph commu-
nication with North America. Here-
tofore, it has always been necessary
to relay messages to and from America
via other countries, which has sub-
jected such communications to serious
delay. However, with the opening up
of the new radio station, Poland will

have direct radio service with the
United States of America without re-
lay, and also with other countries
within its range.

The new Polish station will have a
normal transmitting radius of 4,000
miles and the Radio Corporation un-
dertakes to provide the necessary fa-
cilities in the United States for han-
dling traffic between the United States
and Poland. This new radio circuit
means another link in the world-wide-
wireless chain of the Radio Corpora-
tion of America. At present it main-
tains daily and direct radio communica-
tion tion service between the United
States and France, Great Britain, Nor-
way, Sweden, Denmark, Finland, Ger-
many, and other European countries,
as well as between San Francisco,
Honolulu and Japan.

ing of the station two years hence and
that we all shall meet on the soil of
Poland to commemorate this great
event. I further hope that we shall
also be present at the culmination of
the contract which we have just signed
and that we shall be able to look back
on the thirty-year period therein pro-
vided as one of harmonious co-opera-
tion between our two countries while
fulfilling our obligations. I want par-
ticularly to emphasize,” he concluded,
“that now that this great project is
started, we all strive to make it a suc-
cess and all work to carry out what we
have set forth on paper and have
bound ourselves to honor. That, I be-
lieve, will be the real test of our sin-
cerity and I look forward to doing our
share in a conscientious and earnest
manner. You will find that we will go

Signing of the contract between the Government of Poland and the Radio Cor-
poration of America, for the erection of a high power radio station in Warsaw,
Poland. Reading from left to right: Hipolit Gliwic, Edwin P. Shattuck, Prince

Kazimier Lubomirski, Stanislaw Arct, Eugene Stallinger, Edward J.
David Sarnoff,

R. Ganter,

Immediately after the signing of the
contract, the representatives were giv-
en a luncheon at the Lawyers Club.
Some timely and interesting remarks
were made after the meal.

Mr. Edward J. Nally thanked those
responsible for the preparation of the
contract which involved considerable
engineering and commercial skill and
which necessitated conferences often
lasting into the small hours of the
night.

*“Poland thas the distinction of being
the first foreign nation to negotiate
with the Radio Corporation for a
complete high power radio station,”
said Mr. Nally, “a project which will
foster commercial relations between
Poland and the United States in a most
effective way and it gives me the great-
est pleasure to see these negotiations
successfully concluded. I hope that we
shall all be present at the formal open-
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much further than the letter of the
contract in giving you service.”
Prince Kazimier Lubomirski then
responded. “For years, gentlemen,”
said the Prince, ‘“our country and
yours have been exchanging wireless
thoughts of sympathy and understand-
ing. I am especially elated that my
country should have been the first one
to benefit by the genius and resources
of America’s foremost radio engineers.
The new station means future ex-
change of mutual commercial benefits,
social intercourse and other important
dispatches, all of which will be inter-
preted, through the medium of the
wonderful wireless system which you
gentlemen will have been responsible
for. Poland will soon find herself ab-
solutely independent of other coun‘ries
and agencies in order to establish com-
munication with other nations, for
radio means for us a direct and instant
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means of transferring intelligence
without the intermediary of censorship
and other delays. The closing of this
contract is specially significant when
I tell you, gentlemen, that we have re-
cently arranged for a direct Warsaw-
to-Paris aero circuit all of which
further increases the usefulness and
scope of our new station. Poland ap-
preciates your honest efforts, gentle-
men, and it does not entirely consider
the matter a mercenary one. It is a di-
rect help to our republic which like
your own has emancipated from for-
eign bonds to the glorious freedom we
now enjoy. In the name of Poland,
therefore, I want to take this oppor-
tunity to sincerely thank you all, gen-
tlemen of the Radio Corporation, for
your participation in fhis great en-
gineering project.”

Mr. David Samoff, General Mana-
ger of the Radio Corporation spoke
next and impressively of the epoch-
making day not only for the Radio
Corporation but also for the Republic
of Poland.

“I wish to draw a few parallels con-
cerning the events of this project,”. he
said. “First, I may mention that this
day marks exactly two years since the
representatives of Poland first ap-
proached the Radio Corporation and
opened negotiations for the erection
and operation of the Polish station.
Time, energy and patience have been

THE WIRELESS AGE

involved in the negotiations which have
successfully terminated today

“Second, it is an interesting fact
that the career of the Radio Corpora-
tion began abowt the same time as the
career of the Polish Republic and we
are, therefore about the same age.

“Third, we are both undertaking an
important venture of the same nature
for the first time; for this contract is
the first made by the Radio Corpora-
tion to erect a radio station in a foreign
land and likewise it is the first radio
contract made by the Government of
Poland.

“Furthermore, this contract is the
first obtained by any American cor-
poration to erect and perform a service
of this kind on foreign soil. We are,
therefore, especially proud of the hon-
or conferred upon us by the Govern-
ment of Poland and its able
representatives,

“The real test, however,” continued
Mr. Sarnoff, “will come when radio
transmission of intelligence between
the United States and Poland actually
takes place. As general manager of
the Radio Corporation charged with
the responsibility of giving practical
effect to the contract we have this day
signed, I shall consider it a privilege
and a personal responsibility to see to
it that the United States-Poland Radio
Circuit meets not only the provisions
of the contract, but alike the hopes and

Distribution of Market

HE Missouri State Marketing

Bureau of the Board of Agricul-

ture, with headquarters at Jef-
erson City, Mo., is working out ex-
tensive plans for giving Missouri
farmers government market news by
radiophone.

The government market news infor-
mation will be received at the radio of-
fice of the State Marketing Bureau off
the leased wire of the United States
Bureau of Markets. That wire will
connect Jefferson City with the office
of the Bureau at Washington, as well
as with practically all of the large
grain, live stock, hay, fruits and vegeta-

les, dairy products, and other markets
in the United States.

A powerful transmitting set will be
installed at the offices of the State
Marketing Bureau at Jefferson City,
located in Missouri’s beautiful new
capital building, whose dome is 280
feet from the ground. From this cen-
tral point of the State the radiophone
should operate at its maximum effi-
ciency to the advantage of Missouri
farmers. The service is expected to be
started early in the fall.

The Missouri State Marketing Bu-
reau will organize the wireless ama-

Radiophone

By Daniel C. Rogers

State Marketing Burecau, Jefferson City, Mo.

teurs in that State, of which there are
several hundred widely scattered in
rural communities into a State organi-
zation for receiving and distributing
the market news information. A con-
tinued campaign will be made to in-
stall radiophone receiving outfits in
every town of any size in the State.
Newspapers, banks, rural telephone
exchanges, farm bureau offices, live
stock shipping associations, elevators
and other headquarters interested in
receiving and distributing government
market news information on farm
products will be requested to co-oper-
ate in this new undertaking.

During the strawberry . shipping
season from Southwest Missouri last
May the Missouri State Marketing
Bureau purchased a radio receiving
outfit for receiving strawberry mar-
ket news at Monett, Mo., which was
undoubtedly the first radio equip-
ment ever purchased by a State or
national agency for the purpose of
receiving and distributing market
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wishes of both parties to the contract.

“The art of radio communication
grows so rapidly and the peculiar
geographical situation of Poland
makes it so centrally located that by
the time this station is constructed,
Poland radio may become an import-
ant international factor. Indeed, the
transmitting radius. of this station
should be such as to cause the voice of
Poland to be heard throughout the
civilized world and Poland’s ability to
make itself heard by the rest of the
civilized world will provide your enter-
prising republic with a force more
powerful than any army which you
can afford to maintain. May I not also
emphasize the important fact that we
are partners in this enterprise and as
in the case of all partnerships the suc-
cess of one is dependent upon the
success of the other.”

Mr. Arct said: “No doubt, Poland
has many serious problems to face and
its exchange is not what it should be,
nevertheless, great progress has been
made and the present administration is
to be complimented on the great work
of Government organization which has
been accomplished in the past two
years. Contrary to some recent state-
ments, Poland is far from bankruptcy
and will discharge all its obligations in
due time. The new radio station as
well as other commercial projects will
news information for the farmer.

News by

news information for the farmer.

Similar service is being rendered in
the watermelon district of Southeast
Missouri, with the big watermelon
shipping season opening up in that part
of the State the latter part of July.

‘A radio receiving set is now being
operated by the State Marketing Bu-
reau at Jefferson City to receive gov-
ernment market news information now
broadcasted daily from the KDEL of-
fice operated by the Post Office De-
partment at St, Louis, Mo. This in-
formation is being given to local news-
papers and the Associated Press.

The plans for putting into operation
this most elaborate system of distrib-
uting market news information to
farmers ever undertaken by any State,
or even the Federal Government, has
been generally pronounced feasible by
the majority of the larger manufac-
turers and jobbers of radio equip-
ment.

At first no attempt will be made to
expand the work in Missouri further
than installing receiving sets at some
important office in each of the several
important towns of every one of the
114 counties in Missouri.

(Continued on page 31)
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A New Negative Resistance Thermionic

NE of the most interesting physical
phenomena is that of negative
resistance. This property of cer-

tain devices is a very extraordinary
one. The current through such conductors does not
increase as the potential difference across the conduct-
or increases but actually becomes less. Conversely, a
decrease of potential produces an increase of current.
This remarkable effect may be utilized in an infinite vari-
ety of ways. The chief application of a negative resistance
device is its use to neutralize the positive or ordinary
resistance of a circuit. In this way it is possible to over-
come the losses in a circuit due to its ohmic resistance.
The arc and vapor lamp possess negative resistance
characteristics and the properties of the former have en-
abled it to be used as a generator of continuous waves.
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PFigure 1—One form of the Biotron circuit

The device which has, however, become best known as a
negative resistance for use in wireless receiving systems is
the Dynatron vacuum tube. This tube takes advantage of
the emission of secondary electrons from a bombarded
anode.

Realizing the inherent possibilities of any device possess-
ing stable and readily-obtained negative characteristics, the
writer tackled the problem with a view to making use of
the ordinary three-electrode tube. The purpose of this
article is to give a short account of the principles on which
the resultant device works. ) )

The popular tendency being to give negative resistance
devices distinctive names with the suffix “-tron,” it has
been decided to call the present arrangement the “Bio-
tron,” which, as its name almost implies, involves the use
of two tubes. The Biotron circuit is shown in one form
in figure 1. The anode circuit of a three-electrode tube
V, contains a milliammeter M and a variable anode battery
H,. An electron current will take the path F;, A, M
H, F,, giving a steady reading in M. .

Let us confine ourselves for a moment to this circuit.
If we increased the voltage of the battery H,, the poten-
tial of the anode A, would increase and the anode cur-
rent would be augmented. The circuit across which M
and H, are connected possesses ordinary resistance. An
increase of voltage produces an increase of current, while
decreasing the value of H, would cause a decrease of cur-
rent through H,. The problem before us is to arrange
matters so that the reverse effect is obtained.

Now, supposing that the increase of potential applied
to A, be reversed in sign and applied to G,, we will see
that the negative potential on G,.will tend to decrease the
anode current of V,. There would thus be two simul-
taneous effects: an increase in anode potential tending
to increase the anode current and a decrease of grid po-
tential tending to decrease the anode current. Since the
potential on the grid has a much greater controlling effect
than the same potential on the anode (about 5 to 10 times,
usually) it is clear that the final result would be a de-
crease of anode current. This negative resistance effect
is obtained in the Biotron by the use of a second three-
electrode tube.

This tube is necessary to reverse the sign of the poten-

Device

By John Scott-Taggart

tial increase before applying it to the grid
G,. The filament F; of the second tube is
_connected to the filament of the first tube
(preferably by using the same accumu-
lator B,) and the anode A, is connected through B, to
the second grid G,. The battery B, is used to neutralize
the high potential of A, so that the potential of G, will
be in the neighborhood of zero volts. It is to be under-
stood that the circuits given here are those which most
clearly indicate the theoretical action of the device. More
practical circuits may be arranged for actual working.
The anode circuit of the second tube contains an anode
battery H, and a high resistance R of about 50,000 ohms.
The electron current of this valve takes the path F, A,
H, R F,. The stéady current of about one milliampere
through R will result in a steady potential drop across this
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Figure 2—The Biotron used as a generator of oscillations

resistance, the potential of the top end of R being about
— 50 volts. This end of R is connected to the grid of the
first tube through a battery B, which is so connected as to
bring G, to a suitable potential in the neighborhood of
zero volts. Under normal conditions, the current through
M will have a steady value. If now, we increase the
E.M.F. of the battery H,, the anode A, becomes more
positive. At the same time, the grid G,, which is con-
nected to the anode A,, also becomes more positive with
respect to the filaments. The effect of G, becoming posi-
tive is to incerase the electron current flowing through
R in the anode circuit of the second tube. This increase
of current will cause an increase in the potential difference
across R, making the top end of R and therefore the grid
G, more negative with respect to the filaments. The nega-
tive potential applied to G, will tend to decrease the anode
current of V,. This anode current will decrease because
the increase in the anode potential is greatly outweighed
by the decrease in the grid potential. Moreover, the po-
tential changes in H, have not only been reversed by the
second tube, but also magnified on the usual principle of a
resistance amplifier.

From the foregoing description it will be seen that the
circuit A, M H, F, possesses negative resistance charac-
teristics. A decrease of the potential of H, will make G,
negative and G, positive. The anode current of the first
tube will thus increase. In order to neutralize the ohmic
resistance of a circuit all that is necessary is to include the
circuit somewhere in series with H,. The actual value
of the negative resistance produced may be varied by alter-
ing the value of R or the position of the tapping T. If the
resistance is of very low value or T is near the foot of R, it
will be clear that the potentials communicated to G, will be
very small and their effect may be so little as to be com-
pletely outweighed by the effect of the potential on the an-
ode. Under these conditions the device acts in the ordinary
way as a positive resistance. By suitably adjusting R,
conditions are obtained so that variations of the voltage
of H, produce no change in the current through H,.

The second figure shows the Biotron as a negative
resistance generator of oscillations, the resistance of the
oscillatory circuit L, C, being neutralized by the negative
resistance of the device, thus producing continuous oscil-
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lations. The battery B, is now shown eliminated, a ta
ping from the anode battery H, being taken to the
grid G,. )

Figure 3 shows the Biotron used as a receiver of un-
damped or damped waves. The circuit L, C, is the closed
circuit of the receiver and is connected in the anode cir-
cuit of the first tube. The resistance of.the circuit is
thereby lessened. The oscillations in L., C, induced from
the aerial circuit are consequently much stronger than
would normally be the case. Weak signals are very
greatly strengthened, being from 10 to 50 times the
strength usually obtained. The audible signals are pro-
duced in the telephones T which are preferably shunted
by the variable condenser C,. The circuit L, C, may be
readily made to generate oscillations. Under these con-
ditions the circuit will receive continuous waves on the
beat principle. As in the case of the reception of spark
signals, the circuit will rectify the incoming oscillations.
The effect may be enhanced by adjusting the variables of
the circuit.

In addition to the Biotron, the Eccles, Turner and Jor-
dan arrangements and the Kalliratron employ two valves
and produce a negative resistance effect. Their arrange-
ments, however, function in a different manner from .the
Biotron, which is independent of retroaction. Retroaction
is obtained in the other two arrangements by the use of
coupling resistances. An increase of the grid potential
of one tube produces an increase af anode current. This
anode current flowing through a resistance communicates
an amplified potential to the grid of a second tube in
which the anode current has a second high resistance.
The potentials across this resistance are now communi-
cated back to the first grid and strengthen the potentials
existing there. The magnified potentials are now re-
amplified and the process is continued. A weak impulse
is in this way built up by a back and forth action which
does not form the basis of the action of the Biotron.
Looking again at figure 1 it will be seen that the sudden
increase of the potential of H, will produce an instan-
taneous fixed decrease of anode current. This decrease
of anode current does not alter the potential of A, and
G, because the external circuit does not include a resist-
ance. The decrease of anode current through V, does
not, therefore, take any part in the operation of the Bio-
tron. The potential applied to G, is simply the amplified
and reversed changed in the potential of H, and is inde-

ndent of the A, anode current. In the Eccles and
Jordan and the Turner arrangements, the decrease of cur-
rent would be passed through a second high resistance and
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the potentials across this would be passed back so as to
affect G, and so produce a retroactive effect which is an
essential feature of their circuits but which is not used in
the Biotron. The second tube and the single resistance is
simply used to obtain amplification and a reversal of the
potential. It is interesting to note that the other two in-
ventions were produced with the object of strengthening,
by retroaction, potentials in the input grid circuit of a
tube, whereas the writer commenced solely with the idea
of an input anode circuit. This explanation has been
considered necessary because at first sight the Biotron,
since it also uses two tubes to produce a negative resist-

Figure 3—The Biotron used as a receiver of undamped or damped
waves

ance, might be thought to resemble somewhat the retro-
active devices mentioned. From the description, however,
it will be scen that the resemblance is confined to the use
of two tubes.

The Biotron is thus the first negative resistance device
(except the arc and like arrangements) which does not
utilize the phenomenon of secondary emission or of retro-
action. It is a very stable and straightforward device
and the value of the negative resistance is constant. The
Dynatron is susceptible to small changes in filament cur-
rent and the secondary emission feature does not lend
itself to a_nalysis. In the Biotron, however, the value of
the negative resistance remains constant over wide varia-
tions of battery voltages and its value is readily calculable.
Moreover, the value may be varied smoothly between the
widest limits by means of the inter-valve resistance and
the characteristic may be made as steep as desired by us-
:ngGmore amplifying tubes before applying the potentials
o G,.

The applications of the Biotron are as diverse as those
of the Dynatron and it is hoped to give further applica-
tions in these pages at some future date.

A Vacuum Tube Without a Filament

R. C. G. SMITH and Dr. V.
M Bush, of Medford, Mass., have
developed a vacuum tube
for radio work in which no fila-
ment is employed. The idea,
which belongs to Mr. Smith, accord-
ing to Dr. Bush, has been in the proc-
ess of development for over two years.
A working model that actually per-
formed everything that the inventoTs
claimed for it, was exhibited before
the Boston section of The Institute of
Radio Engineers recently at Craft
Laboratory, Harvard University.
The new tube resembles a pair of
metallic salt shakers such as are used
in any household, enclosed in a glass
bulb.  These cylinders are separated
by a distance equal to the thickness

of an ordinary sheet of paper. The
tube is filled with Helium gas and the
air removed. The ends of the tube
are sealed by means of brass caps,
which act as terminals.

The action which takes place in these
new “S” tubes resembles that of an
electric fan on a dozen or more rub-
ber balloons in a store window. The
stream of air has a controlling effect
on the path the balloons must take. So
it is with the permanent magnet em-
ployed to produce the field in the tube.
By the use of this field the velocity of
the electrons is increased and results
in the breaking up of the remaining
gas liberating more electrons and caus-
ing a means of passing an electric
current across the gap between the
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two ‘“‘salt shakers” in the tube. On
the other hand, the control of the elec-
trons is so perfect that it can block
this flow of current if it attempts to
come back in the other direction. Such
a combination is termed a rectifier,
and is similar to the action of any
fgct}ﬁer tube used, for instance in rec-
tifying alternating current for charg-
ing storage batteries.

This new tube can also be used for
this purpose. It is, in fact, in the
rectifiying action of the tube that the
inventors are most interested at the
present time.  However, they have
made it operate as oscillator and am-
plifier, but only on wavelengths above
1,100 meters, the lower wavelengths
being impracticable for operation.
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A Method of Frequency Transformation

T is sometimes desirable to employ

I continuous alternating currents
having a frequency much higher
than can conveniently be obtained by
means of a high frequency alternator.
In order to obtain currents of such
high frequeficy various arrangements
have been employed for transforming
a continuous alternating current of a
given fundamental frequency in such
a way as to derive therefrom a cur-
rent having a frequency harmonic to
the fundamental frequency. In some
of these systems means are provided

small amount of direct current may
be utilized to assist in tuning.

As indicated in figure 1 a high fre-
quency alternator supplies current to a
circuit which includes an inductance
made up of a closed iron core 2 and a
winding 3. The winding 3 is also sup-
plied with direct current from a suit-
able source 4, the value of the cur-
rent thus supplied being adjusted to
provide the desired degree of satura-
tion in the core 2. By this means the
voltage wave produced at the termi-
nals 5 of the winding 3, will be dis-

ing 11, and including conductors 19
and 20. The frequency trap consist-
ing of inductance 21 and variable con-
denser 22 connected in multiple in the
work circuit and tuned to twice the
frequency of the alternator will cause
the work circuit to offer a high impe-
dance to current of that frequency. By
means of the condenser 23 the sec-
ondary circuit may be tuned to twice
the frequency of the alternator.

It is apparent from the above de-
scription that by connecting additional
frequency transforming arrangements
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Figure 1—Circuit showing the use of a single saturated core and a sin~le winding to effect a transformation of frequency

for distorting the wave of the current
of fundamental frequency from the
sine form in such a way that certain
harmonics are made prominent and
these harmonics are segregated in cir-
cuits which are resonant to the par-
ticular harmonic or harmonics which
are to be utilized.

Mr. E. F. W. Alexanderson de-
scribes an improved and simplified
system in which any desired har-
monic of the fundamental frequency
may be obtained by merely varying
the tuning of the radiating system.

An iron core inductance is employed
through which the current from the
alternator flows and it is operated in
such a way that it becomes saturated
and thereby produces a distorted volt-
age wave at its terminals. The circuit
which includes this inductance and the
source of current of fundamental fre-
quency is preferably resonant to the
fundamental frequency and is so ad-
justed that it offers a relatively very
high impedance to the flow of current
of the harmonic frequency which is
to be utilized. The distorted voltage
wave produced ‘is applied to a second
circuit whioh is resonant to the de-
sired harmonic frequency. This sec-
ond circuit may also be so adjusted
that it offers a high impedance to cur-
rent of the fundamental frequency, or
other means may be employed for pre-
venting current of the fundamental
frequency from flowing in the second
circuit, and vice versa. If it is de-
sired to produce a current having a
frequency equal to an even harmonic
_of the fundamental the iron core in-
ductance may be saturated by means
of a direct current. If an odd har-
monic is to be utilized this will not be
necessary although in some cases a

torted and by connecting these termi-
nals to a working circuit which is reso-
nant to twice the frequency of the
alternator a current may be obtained in
the working circuit of double the fre-
quency of the current supplied by the
alternator. To prevent such a double
frequency current from flowing in the
circuit of altermator a *‘frequency
trap”; that is, a device which offers a
substantially infinite impedance to cur-
rent of one particular frequency but
comparatively low impedance to cur-
rents of different frequencies, is em-
ployed. This frequency trap consists
of an inductance 7 and variable capac-
ity 8 in multiple to each other and
tuned for the double frequency. By
means of the variable condenser g
the circuit may be tuned to the fre-
quency of the alternator. In the illus-
tration the secondary circuit connected
to the terminals 5, 6, is also the pri-
mary circuit of a second frequency
transforming arrangement similar to
the first, and includes an inductance
made up of a closed iron core 10 and
a winding 11, the winding 11 being
also supplied with direct current from
the source 12. A frequency trap con-
sisting of inductance 13 and variable
condenser 14, connected in multiple
and tuned for the frequency of the
alternator will cause the secondary cir-
circuit to offer a high impedance to
current of the fundamental frequency.
A frequency trap consisting of induct-
ance I5 and variable condenser 16
connected in multiple and tuned to
four times the frequency of the al-
ternator will cause the secondary cir-
cuit to offer a high impedance to cur-
rent of that frequency and compel this
current to flow in a work circuit con-
nected to the terminals 17, 18 of wind-
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1n series with the two shown it will be
possible to secure currents of any high
trequency desired. The arrangement
described permits of the use of a sin-
gle saturated core and a single wind-
ing to effect a transformation of fre-
quency. ‘All of the other systems of
this nature employing a saturated iron
core inductance, require the use of two
separate cores and separate windings
for the same. Since the principal
source of loss in such a system for fre-
quency transformation is in the iron
core and its windings an appreciable
improvement in efficiency may be made
by using a single core.

Figure 2 shows the high frequency
alternator supplying current to the pri-
mary 24 of a transformer, the secon-
dary 25 of which is included in the
local circuit which comprises the wind-
ing 3 of the iron core inductance. The
load circuit in this case comprises an
antenna 26 provided with the tuning
inductance 27. The frequency trap,
which is employed in this case to give
the local circuit a high impedance to
the higher frequency current, com-
prises an inductance 28 which is so ar-
ranged that the capacity of the an-
tenna serves in place of the condenser
employed with the form of frequency
trap shown in figure 1. The current of
harmonic frequency may be considered
as being introduced into the antenna at
the point 29 at which the antenna is-
connected to the secondary 25. From
this point there are two parallel
branches of the circuit through which
current can flow; one through the in-
ductance 27, antenna 26 and the ca-
pacity of the antenna to earth, and the
other through a portion of secondary
25 and inductance 28 to earth. Since
these two multiple branches are tuned
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24

so0 as to be resonant to the desired har-
monic frequency there will be a large
circulating current produced between
the two branches. This circulating cur-
rent will be the current which pro-
duces radiation.

ITn order to prevent the current of a
harmonic frequency from flowing
through the alternator the point 29
at which the antenna is connected to
secondary 25 is so chosen that the
higher frequency current balances in
the two sides of the secondary winding
and the inductive effect upon the pri-

.
wrindianr A4 3c

nan vy

zation is effected is explained as
follows: When the system is ad-
justed so that the antenna itself
serves as a part of the frequency trap
the current circulating between the an-
tenna and the inductance of the trap
will be greater than the energy cur-
rent furnished by the frequency trans-
former. In other words, the frequency
trap acts as a transformer from a
" higher voltage and a lower current
to a lower voltage and a higher
current. The antenna current is
the sum of the current flowing in
the inductance 28 of the frequency
trap and the current delivered from
the saturated core inductance. Sup-
pose, for example, that with an an-
tenna current of ten amperes, five am-
peres are delivered from the saturated
core inductance and the other five am-
peres are added by the resonant con-
dition in the frequency trap. It is ap-
parent that if the antenna proper were
connected directly to the lower end of
the secondary 25 the five amperes de-
livered from the saturated core induct-
ance would be effective in inducing a
current in the alternator circuit com-
prising the alternator and the primary
24. If, on the other hand, the antenna
were connected to the top of secon-
dary 25 the five amperes derived from
the frequency trap would flow through
the secondary 25 and be effective in in-
ducing a current in the alternator cir-
cuit. In either case there would be
undesirable losses in the alternator cir-
cuit due to the circulation of the higher
frequency current therein. By con-
necting the antenna to the middle point
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of the secondary 25, however, the five
amperes delivered by one branch of the
higher frequency circuit will balance
the five amperes delivered by the other
branch and thereby neutralize the in-
duction in the transformer and avoid
the incidental losses. The current de-
livered to the antenna from the satu-
rated core inductance may be consid-
ered as flowing downward through the
upper part of secondary 25 and up-
ward in the antenna. In order that
the current supplied by the frequency
trap shall add to this current it also

mitct Anuwr smarraed

Figure 3—Circuit employin
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is impressed directly upon the antenna.
By giving the capacity of condenser
31 such a value as to compensate for
the inductance of the frequency trap
at the fundamental frequency the watt-
less component of this voltage may
be neutralized, and by varying the
point 29 of connection between the an-
tenna and secondary 25 the power
component of this voltage of funda-
mental frequency may be neutralized.
It may happen that the same point of
conneoction will be suitable for neutral-
izing both the higher frequency cur-
rant in the mrimarv circuit and the

* current in the

s is not the case

1ay be employed

‘0 the neutraliz-

1 order that

1ay be made

24

two frequency traps tor tuning to

low and high harmonics

28 and the lower part of secondary.
From this analysis it is evident that
the harmonic frequency currents in the
two portions of secondary are in oppo-
site directions. While-in the example
given the connection should be made
at the middle point of the secondary,
in case the currents do not divide
equally in the two branches of the
higher frequency circuit the connec-
tion may be made at some other point
chosen so that a balance between the

“two currents will be obtained.

This system of frequency transfor-
mation has the advantage that it is not
limited in its operation to the use of
any particular harmonic of the funda-
mental frequency. In order to bring
out any one harmonic it is only neces-
sary that the frequency trap should be
tuned to that particular harmonic.
Since the antenna itself forms a part
of the frequency trap it is only neces-
sary to tune the antenna for the par-
ticular frequency desired without any
change in the rest of the system. In
developing the even harmonics the di-
rect current saturation of the core 2
should be employed while for the de-
velopment of the odd harmonic direct
current saturation will be unnecessary.
Tt may be desirable in some cases.
however. to emplov a small amount of
direct current in the winding 3 in or-
der to assist in tuning. '

The local circuit of the fundamental
frequency may be tuned by means of
the variable condensers 30 and 3r.
With this arrangement a portion of
the voltage of fundamental frequency

www.americanradiohistorv.com

‘While the arrangement shown in
figure 2 may be utilized for obtaining
currents of a frequency higher than
the second or third harmonic it may
be desirable in case such higher fre-
quency currents are to be utilized, to
employ a frequency trap in the circuit
tuned to a lower harmonic to assist in
accentuating the higher harmonics of
the fundamental. In figure 3 such an
arrangement is shown. The frequency
trap comprising inductance 32 and ca-
pacity 33 in multiple is tuned to the
lower harmonic frequency and the fre-
quency trap which comprises the in-
ductance 34 and the capacity of the
antenna is tuned to the higher har-
monic frequency. Suppose, for exam-
ple, it were desired to obtain a current
having a frequency equal to that of the
ninth harmonic of the source 1, then
the first trap would be tuned to the
triple harmonic and the second trap to
the ninth harmonic. By the use of the
triple harmonic trap an additional dis-
tortion is introduced in the magnetic
flux of the saturated core and this ad-
ditional distortion has the effect of in-
creasing the electromotive force of the
ninth harmonic. In this case, as in the
arrangement shown in figure 2, the ef-
fect of the third harmonic in the pri-
mary 24 is neutralized and the ninth
harmonic will have no effect upon the
primary circuit since it will be con-
fined to the second frequency trap. In
case the even harmonics are to be util-
ized the winding 3 will be supplied bv
a source of direct current as indicated
in figures 1 and 2.
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EXPERIMENTERS WORLD

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

Detector and Three-Stage Radio Frequency
Amplifier

By Frederick J. Rumford, E. E.
Assoc. A. I E. E.

THIS detector and three-stage

radio frequency amplifier was’

designed and built by the writer
and operated for over a year with 100
per cent, results. It has all the ad-
vantages the radio man could desire
within reason. It is simple, effi-
cient, practical, neat in appearance,
and is built of standard parts
which can be purchased in most
radio supply stores with the exception
of the radio frequency transformers.
The advantages secured are less howl-
ing, positive selectivity, and a pro-
nounced reduction in static signal ratio.

FIRST PRIZE $10.00

tery is 6 volts 60 amperes; B battery
is 45 volts. The grid, filament and
radio frequency transformer connec-
tions appear on the panel.

The necessary articles are listed be-
low with approximate cost:
1 Detector vacuum tube Radiotron

U. V. 200

3 Amplit"ler ‘vacuum tubes Radiotron

should be sandpapered with number o.
sandpaper and rubbed to a smooth fin-
ish. The necessary parts are then
mounted upon it and it is ready for
assembling. The panel can be mount-
ed in a cabinet which will give it a
neat appearance, o

The radio or high frequency trans-
formers are very simple in the mak-
ing. First, the builder must purchase
from some wood working shop three
wooden bobbins as shown in figure .
They should be 2% inches in diam-
eter with slots cut 75 inch deep. The
secondary slots are 4 inch wide and

The most objectionable difficulty is U.V. 201 at $6.50..cc.ccccceccrercrsrene 19.50 the primary slots are 1§ inch wide.
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/C/g V4 Figures 1, 2, 4, 5—Constructional details and assembly

very high frequencies. This will show
when signals below 500 meters (fre-
quencies above 600,000 cycles) are
used, because it impairs the radio im-
pulses or signals and produces. dis-
tortion or weakness. With this par-
ticular design and hook-up it is possi-
ble to secure signals on wavelengths as
low as 150 meters.

Figure 1 shows the front of the
panel with dimensions and various ap-
paratus mounted thereon. Figure 2
shows an end view of the outfit giv-
ing the locations of the radio fre-
quency transformers, the tubes and the
brackets. Figure 3 shows the general
wiring diagram or hook-up used with
this outfit. Figure 4 is an interior
sketch of the outfit, looking from the
top. It shows the method of placing
the radio frequency transformers in
their respective places below the vac-
uyum tubes. Figure 5 is the trans-

- former bobbins, three of which are
necessary for this set. The A bat-

4 Federal telefone jacks at 85c............
4 V-T sockets at $1 .
4 Back mounted rheostats
3 Grid condensers at 50c ............
6 Large binding posts at 20c
21bs. No. 30 B & S magnet wire

..................

at $1.50 3.00
Brass strips for bracket assembly.. 1.00

1 12-in.x7%%-in.x14-in. formica panel. 250
1 Round wooden rod ¥%-in.x11%-in... .10
Screws .35
No. 8 B & S bare copper wire.......... .75
Engraving 25

1 Telefone plug 75
3 Wooden bobbins at 25¢ .......ceceeene 75
$50.05

It will not require much time to build,
and a screw driver and drill are all
that are necessary in the tool line.

The directions given below are for
the construction of the panel, which
can be of either wood, formica or
bakelite. The panel in question was
made of formica, 12 inches long, 714
inches wide, and 4 inch thick. It is
measured and drilled as per figure 1,
and then given a good coat of varnish,
a dull black beingés preferable. It
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The partitions are 1-16 inch thick and
the hub is 34 inch long and 1 inch in
diameter with a 14 inch hole drilled
clear through the center. They should
be given a good coat of shellac and

" left to dry thoroughly. 350 turns of

No. 30 B & S enameled wire should
be wound smooth and as level as pos-
sible in the small slot of the bobbins
which are the primaries allowing
enough of the wire for the necessary
connections. 700 turns of the same
wire should be wound in the large slots
of the bobbins making the secondaries.
also allowing for connections. Care
should be taken not to scrape the insu-
lation of the wire. e primary and
secondary of these coils have no direct -
connection other than through the grid
condenser. Also make sure that the
windings are all done in the same di-
rection. These coils have a ratio of
2 to 1. Three of these transformers
or coils are necessary.

The transformers are fastened tight
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against or on rod D, which in this par-
ticular instance is of wood 1% inch in
diameter and 11)4 inches long. The
transformers should be spaced equally
apart and between the vacuum tubes,
as shown in figure 4, with the primary
and hub on the left facing the panel.

The following parts are necessary
for the bracket assembly. A is two
brass strips inch wide, 1-16 inch
thick and 524 inches long. It is bent
as shown in figure 2, round at one end
and at an angle on the other end. The
end with the angle, screws or fastens
to the back of the panel and extends
out from the back, which in turn holds
rod D on which the transformers are
mounted. B represents two brass
strips 3% inch wide, 1-16 inch thick
and 11} inches long. C represents
two brass strips 14 inch wide, 1-16 inch
thick and 5)% inches long, bent as
shown in figure 2. These C strips hold
up all the weight of the bracket as-
sembly.

To attach the bracket assembly first
the A strips are secured to the panel
firmly then the two B strips are laid
across the A strips with the V-T
sockets spaced properly apart and
about 14 inch from the panel. These
strips are bolted tight at each end of
the panel, and they in turn are bolted
to the A strip at each end, making a
firm and rigid bracket support.

The V-T sockets are placed across
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the B strips and spaced equally apart
and firmly bolted. The wooden rod
D is placed upon the hooked ends of
the A strips with the transformers on
it. The rod D is bolted or pinned at
each end to the A strips. All the
tubes, etc., are mounted upon the back
of the panel. The grid condensers can
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of the filament on the tubes. There is
a jumper wire shunted across the nega-
tive binding posts of the A and B bat-
teries, as shown in the wiring diagram
figure 3. The rest of the wiring is
done as shown in figure 3. ,
After assembling the adjustment of
the whole outfit consists mainly of
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Fignre 3—Wiring diagram for the detector and three-stage radio frequency amplifier

be mounted beneath the V-T sockets.
The grid condenser used in this par-
ticular instance is of .0oo1r mfd. fixed
Number 8 B & S bare copper

wire is used throughout the whole
wiring. One wire is run direct from
the negative side of the A battery be-
neath the rheostats where it is tapped.
Another wire is run below the jacks
direct from the positive side of the B
battery to the end jack. The other
jacks take taps off the same wire. An-
other wire is run direct from the posi-
tive side of the A battery over to the
last tube. The other tubes tap off this
wire and connect to the remaining side

tuning each grid circuit to the wave-
length of the grid circuit of the pre-
ceding tube. This is done by adjust-
ing the radio frequency transformers
upon the rod or shaft as shown in
figures 2 and 4. After they are once
adjusted the screws in the hubs of the
transformers are tightened down and
the adjustment is completed.

The drawings are simple and self-
explanatory, but in case of any diffi-
culty, write me a letter in care of THE
WIRELESS AGE, enclosing sufficient
postage for return reply and I will be
glad to help to the best of my ability.

An Amateur Transformer Coupled R.F. Amplifier

R.E subject of radio frequency
Jifiers is one which seems to
be shpouded in some mystery.

This is perhap: due to the .fact that
P B information actu-

there is very little’ 11! -
ally publi:lgd on th.s subject. An-
other reason why many OF most ama-
teurs have no radio freque.’cy 2mpli-
fiers is that a good, operan.’® 2l
around audio frequency amplifie.” 1S
more easily made than a radio fr.~
quency one, and also there is much'
more practical amateur “dope” on
audio amplification than radio. But
tadio frequency amplifiers have their
advantages and it will be the object
here to explain this and to give de-
tails of a real radio frequency ampli-
fier which the amateur can easily
build for himself.

The radio frequency amplifier has
one great advantage over the audio
frequency amplifier. An audio fre-
quency amplifier works best omn
strong signals, in the same way that
detectors work best on relatively
strong signals. But the incoming sig-
nal from the -receiving antenna is
very weak, and the only way to bring
this signal up to the proper strength
for efficient detection and audio ampli-

fication is to emplgy a radio frequency

By A. Reisner
SECOND PRIZE $5.00

amplifier. Amplify the weak incom-

ing signals and then utilize the strong '

radio signal thus secured for efficient
detection and audio amplification. The
radio amplifier can be used efficiently
where a detector and audio amplifier
cannot. .

I have used an inductively coupled
amplifier, with transformer coupling
beraveen plate and grid for the follow-
1ng renson. My experience with both
resistaneg and transformer amplifiers
has beeti that the ~ransformer coupled
amplifier” gives #nany, Many more
times ampfification thant the resistancé
coupled ampfifier. I have used # two-
stage transformir’ amplifier, which has
given more ampffication than a four-
stage resistance amplifier. Thus for a
given amount of amplificition the
transformer coupled affair is less ex-
pensive. In order to get the sarire aan-

plification with a resistarite ampfifie.” -

as with a transformer amplifier;, the
number of stages has to be iticreased\,
and this introduces difficulties in' op-
eration. Some people seem to think
that the resistance amplifier is easier’
to handle and is more stable. How-
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ever, a two-step transformer amplifier
1s just as easy to handle and is just as
stable and probably more so than an
equivalent §-step resistance amplifier.
Furthermore by making the induct-
ances of the coupling transformers
high enough the transformer amplifier
can be made to cover as broad a range
of wavelengths as the resistance am-
plifier. For these reasons I prefer
the transformer amplifier, and in the
following, specifications will be given
which will enable the amateur to build
one. It will be noticed from the il-
lustrations that no mechanical mount-
ing of the parts is given. This is be-
cause it is relatively unimportant and
each amateur can rely on his own in-
gonwity in building a panel or cabinet
to his own satisfaction. The impor-
tant thing in the radio frequency am-
plifier here described is to use the
proper constants in his various trans-
formets, condensers, etc. One thing,
however, should be mentioned. In
wiring the set care should be taken to
make all the leads as short as possi-
ble, in order to decrease the capacities
and thus minimize the possibility of
generating oscillations.

The schematic wiring diagram of
-the set is given in figure 1. As will be


www.americanradiohistory.com

SEPTEMBER, 1921 EX

seen a common battery is used for
both filaments, and a common battery
is used for both plates. The common
battery for both plates is made possi-
ble by using an inductively coupled
plate-grid transformer. The same am-
plification results could be obtained
with an auto-transformer between
plate and grid, but in this case sepa-
rate plate batteries would have to be
employed. Consequently the inductive-
ly coupled type was chosen.

R, is the filament rheostat, one rheo-
stat being sufficient for both valves.
R, is a high resistance potentiometer,
value about 6000 ohms to 10,000
ohms, shunted across the filament bat-

PERIMENTERY®

cover a fairly wide range of wave-
lengths it is necessary to build the
transformer so that the wavelength of
each winding is approximately equal
to the lowest wavelength to be re-
ceived. The windings should, if pos-
sible, be aperiodic; that is, have a very
high resistance, in which case the am-
plifier would be efficient over a very
wide range of wavelengths. Tables
show various constants of coils de-
signed to give definite wavelengths,
but these are not given here owing to
space limitations. However, any ama-
teur can find these tables by looking
over past issues of THE WIRELESS
WorLbp. The writer calculated his
transformers from these tables and

WORLD
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layers for each winding, 330 turns
per layer. Between primary and sec-
ondary there should be two sheets of
oil skin paper for insulation, and the
transformer may be finished with a
covering of bookbinder’s cloth. Two
binding posts are brought out at each
end of the winding for the terminals.
Each winding of this transformer will
have a natural wavelength of about
500 meters, and the amplifier thus built
will cover easily the range given above.
If resistance wire is used for the wind-
ing the range of wavelengths covered
efficiently by this amplifier will easily
be multiplied by two or three.

It is seen that the number of parts
or separate elements required in this
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Figure 1--Circuit diagram of the transformer-coupled radio frequency amplifier

tery. By means of this potentiom-
eter the necessary suitable grid voltage
may be applied to the amplifier grids
in order to bring the valves on the best
portion of their characteristic curves,
thus securing maximum amplification.
The filament rheostat may be a stan-
dard 6-ohm rheostat. T, and T, are
the radio frequency coupling trans-
formers. The proper design of these
transformers is the most difficult part
of building a transformer-coupled
radio-frequency amplifier. In order to

formulae for an amplifier to receive
from 500 meters to 1500 meters.
Figure 2 shows the construction of
the transformer. A form made of
wood is built as shown in the figure
having the dimensions there shown.
No. 38 S.S.C. wire is used for both
primary and secondary of the trans-
formers, each winding having the
same number of turns. About 550
feet of this wire are used for each
winding, giving a total number of turns
per winding of 660, wound in two

oefeclor

V]

fTgure 2

Figure 2—Constructional plan of
the transformer

amplifier are very small. The mechan-
ical design is therefore very much fa-
cilitated. Great care should be taken
not to run plate and grid wires close
or parallel to each other, for this will
increase grid to plate coupling capaci-
tatively and may result in undesirable
oscillations being generated with re-
sulting critical operation. With these
precautions taken, unusual results will
be obtained with this extremely eco-
nomical amplifier.

Two-Step Radio Frequency Amplifier

HE photographs show the front
I and rear of the panel removed

from the cabinet, and with the
connection diagram, give a clear idea
of the construction.

The panel is the same height as the
CR3 tuner with which it is used, and
the binding posts correspond.  The
cabinet is the same except the length.
Beginning at the left end of the panel
is the rheostat, Ra for the two radio-
frequency amplifying tubes. The two
dials are for the condensers Cr and
C2. To the left and right of the cor-
responding windows in the top of the
panel are the sockets for the induct-
ance coils Lt and L2. These are duo-
lateral coils. The grid condenser C3

By S. Burdett
THIRD PRIZE $3.00

and the grid leak R1 are mounted on
the shelf between the tubes.

The potentiometer P and the rheo-
stat Rb of the detector tube come next.
The grid condenser C4 is mounted be-
tween the two shelves. The two small
D.P.D.T. switches are for cutting the
RF amplifier out of the circuit when
desired. The two amplifier tubes and
the bridging condenser complete the
panel. These are connected in the
usual manner, and are not shown on
the diagram.

The two condensers C1 and C2 are
.0005 mfd. The grid condensers are
the usual ones for the tube used. The
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grid leak R1 will vary from two to five
megohms, according to the tube used.

The theory on which the amplifier
works, I believe, is that the circuit Cr-
L1, when tuned to the frequency of
the received signals, forms an infinite
impedance to the signal oscillations
and they are all impressed on the grid
of the succeeding tube, while oscilla-
tions of any other frequency go
through it and are lost. In practice,
select a duo-lateral coil of the proper
inductance for the wavelength to be
received, keeping in mind that the con-
denser is only .0005 mfd. instead of
.001 mfd., which is the basis on which
the coils are listed in the catalog.

Use as large a coil as possible, with
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a minimum of capacity in the con-
densers Ci and C2, when receiving

short waves. After the coils are
plugged in, set the condensers at mini-
mum, and set the grid variometer at
the proper setting for the wavelength
to be received. Then increase the ca-
pacity of the condensers until the sig-
nal is at a maximum. This will be
just before a click is heard in the
phones, and the tube starts to oscil-
late. The plate variometer may then
be advanced to increase the signal
strength,

The amplification with two-step
radio-frequency is about 75 per cent.
of two-step audio-frequency. Static is
noticeable, but is not amplified, except
a slight amount on the received wave-
length. I have been using the ampli-
fier a great deal on telephone recep-
tion, and find it a great advantage over

THE WIRELESS AGE

audio-frequency amplification, the only
objection being a tendency to oscillate
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also nearby “hams” who are not tuned
closely. The addition of vernier plates

V OlLy 1auaAV 21TYUuTuLy @l planct

Figures 2, 3—F'ront and rear of panel

and the difficulty in tuning. Nearby

to the condensers would make tuning-

high-power stations are cut out, and easier. :

Efficient Design of Combined Receiiver:
and Radiophone Transmitter:

sign of Regenerative and Amplifier
Circuits” appeared in the January
issue of THE WIRELESS AGE, dozens
of letters have been received from
atateur throughout the country ask-
ing what kind of variometers were
used, whether mica grid condensers
were all right for the amplifying
tubes, what make of amplifier trans-
‘ormer was recommended, etc. Not
. few of these letters asked if it
wasn’t possible to so construct a radio-
phone that it could be used in con-
function with this circuit and, by the
simple throw of a switch, use the same
‘B” batteries for both receiving and
ransmitting. It was desired that the
transmitter should be capable of de-
nendably working a distance of 15
iiles with economical use of the “B”
jratteries—in other words, the com-
slete circuit should be truly efficient.
The following article will describe a
radiophone transmitter which is easily
capable of transmitting a distance of
over 20 miles in the daytime. With a

SINCE the atticle on “Efficient De-

By G. N. Garrison

plate potential of but 175 volts 30
miles has been successfully covered.
The plate current at no time exceeded
19 milli-amperes and but one tube was
used as both oscillator and modulator.

Referring to the drawing, the
antenna inductance L consists of a
cardboard tube 6 inches in diameter
wound with 30 turns of No. 18 an-
nunciator wire. This inductance should
be tapped every second turn for vary-
ing the inductance of the oscillating
circuit and for varying the wavelength.
If a layer of insulating tape is first
evenly wound on the tube and the wire
wound on top of that, it will be found
that the winding will stay in place in-
definitely and that no shellac or other
binder need be used. The radio fre-
quency choke L-1 has an inductance of
1.3 mh, and may be wound if de-
sired, but a DeForest L-150 honey
comb coil has been found to give ex-
cellent results. K is the regulation
audio-frequency choke and helps to
keep the plate of the modulator tube
at a constant potential. Two bell-

www.americanradiohistorv.com

ringing magnets . connected in series
may be used for- this purpose. The -
condenser- G should have a capacity
of at least .005 mfds. and is inserted
in the circuit-to prevent injury to the
“B” batteries and condenser C-2,
should the latter become short-cir-
cuited. The condenser- C-2 should
have a maximum - capacity of .oo1
mifds. and should be variable. The
grid condenser C-1 need not have a
greater maximum capacity than .oos
and should be vartable until the proper
value has been found.” The resistance
R should have a value of 5,000 ohms
and the resistance of R-1 should be
equal to the resistance of the second-
ary of the modulation transformer
M-2. The object of these resistances
is to keep the grid from becoming ex-
cessively heated.” In the absence of
these resistances the writer actually
succeeded in-melting the grids of three
perfectly good tubes. The microphone
is represented at M-1 while the buzzer
is designated as B. Both are con-
nected around ‘a -single-pole, double- -
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throw switch so that either may be
used at will.

When switch S-1 is thrown to the
right and switch S-2 is closed, the
grid of the second tube is modulated
while the first tube acts as an oscil-
lator. In the event of this second tube
burning out or, if the constructor has
but one tube available, the switch S-1
is thrown to the left and switch S-2
is opened. Conversation may then be
carried on by using the first tube as

EXPERIMENTERSY

pole double throw switch may be used
for this purpose, making but one
operation necessary for the transit.
Two separate grounds, G and G-1 are
used. This is not absolutely essential,
but their use eliminates the necessity
for an additional switch.

Two tubes connected for trans-
mitting consume about the same cur-
rent from the “B” batteries as one
tube. This is due largely to the fact
that only one tube is oscillating. Al-
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a coarse-wire variocoupler the second-
ary of which is untapped. Thijs was
found to be a considerable improve-
ment over the coupler previously de-
scribed. :

A cabinet or panel 15 by 24 inches
is ample for the complete receiver
while a separate panel 10 by 15 inches
may be used for the transmitter.
Mica grid condensers are perfectly
suited for the grids of the amplifying
tubes while the amplifying trans-
formers may be of any standard make.

1e
1S

Figure 1—Wiring diagram of the combined receiver and radiophone transmitter

both oscillator and modulator. Since
the voice will carry no better than the
extent to which the carrier wave is
modulated, it is highly desirable to
make use of both tubes, switches S-1
and S-2 being used for emergency
only.

The double-pole, double-throw
switch, when thrown to the left auto-
matically connects all of the “B” bat-
teries in series and at the same time
places them across the plate and fila-
ment of the transmitting circuit. This
switch and the “A” battery switch are
the only ones that need to be moved
when changing from the receiving to
the transmission position. A three-

though the radiation is no greater with
two tubes than with one, the results
obtained by using two tubes as evi-
denced at the receiving station, are at
least 50 per cent. better on account of
more nearly perfect modulation. It
is also much easier to “raise” a de-
sired station. With this circuit and
less than 200 volts on the plates, a
radiation of a little better than .6 am-
peres was obtained.

The receiving circuit is practically
the same as that given in the January
issue of THE WIRELESS AGE with two
exceptions. An additional step of
amplification has been added, and for
the antenna coupling M. is substituted

Distribution of Market News by

Sufficient interest has already been

ressed in the project to warrant
the belief that farmers, bankers, coun-
ty agents, newspapers, rural telephone
.exchanges, dealers in farm products,
-merchants and others, will liberally
subscribe to the purchase and main-
‘tenance of one of these radiophone
outfits in their respective communities,
the cost of which would be only trivial
.when apportioned between the leading
.citizens of a given community. In

(Continued from page 20)

fact, the cost for maintaining such a
service by individuals is not expected
to be prohibitive and the State Mar-
keting Bureau of Missouri is looking
forward to encouraging the installa-
tion of inexpensive radiophone equip-
ment in thousands of farm homes
throughout Missouri.

If this ambitious program is worked
out to a success, there will be a new
version in Missouri of the old poem
entitled “Why Boys Leave the Farm.”

www.americanradiohistorv.com

made of the theory that high fre-
quency currents tend to travel on the
surface of conductors. Ordinary cop-
per wire, no matter what the size has
but one surface. By actual test the
increased efficiency was at least 25 per
cent. when the transmitting and receiv-
ing instruments, and the terminals
both inside and outside the cabinets,
were connected with 14, No. 20 gauge
copper tubing. :

With this three-stage amplifying
circuit and a Baldwin receiver at the
end of a phonograph horn, the head
phones may be entirely disposed of
and phonographic music and speech
be clearly heard across the room.

Radiophone

In addition to receiving valuable mar-
ket information on wheat, live stock,
cotton, fruits and vegetables and other
farm products, farmer boys and girls
in Missouri will be able to sit in their
homes and entertain their friends by
listening to a concert given by the
Minneapolis Symphony Orchestra at
Minneapolis, or to Galli-Curci or Ca-
ruso in Chicago or New York.

The first Missouri radio exhibit was
at the Centennial State Fair.
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Latticed Wireless Towers for

RELATIVELY high wireless

pole must be of heavier con-

struction and more rigid than
one of average height. Built-up tow-
ers of latticed construction fulfill these
requirements and are inherently more
stable, They cost very little more than
a correspondingly rugged pole of the
straight type, while their greater serv-
ice and neater appearance make them
more desirable.

The design discussed here was built
and erected by the writer for 6ZN in
San Fernado, Cal., owned by Messrs.
H. B. Denis and C. A. Taylor. It has
been in service for several months and
has withstood very severe wind strains.
The tower ds 50 inches square at the
base, 10 inches square at the top and
100 feet in height. Detailed dimen-
sions will not be given, but rather an
outline of the method of construction
and erection involved, as this type pre-
sents some new features in both these
operations.

Wireless poles should be guyed at
shorter intervals progressing toward
the top and the sections should be of
corresponding lengths; that is, joints
should occur at the point where guys
are attached. The lowest or base sec-
tion will be the longest and the others
may be shorter by 2 feet intervals, suc-
cessively.

The exact size of the section at each

end should next be determined. This

is readily given by the formula:

Amateur Stations

The
HoisTinNG J16. )

To meat Segtion
r Ovtside ot Tomer

To bravnd thee
( Laside ot Tower

Standing Frem

Design of the hoisting jig and first section
of the tower

- L (S;—S.)
Si=———
H
Where
S,=Width in inches at any point
Sp,=Width in inches at base
S:=Width in inches at top
L=Distance in feet from top
H=Height in feet of tower
Both ends of every section should
be framed with 1 inch by 3 inches, 5
inches back from the ends in order to
give support while handling and—as

will be noted later — to support the
hoisting jig. A similar frame of 1
inch by 3 inches should be placed at
the upper end of every section except
the first two, at the point where the
horizontal lath members would normal- ~
ly be placed (see sketch) to serve as
“standing room.”

The cross members should be placed
so that the diagonals intersect at an
angle of slightly less than 45 degrees.
The vertical side members are 2 x 2
inches in section and should be as
straight and clear as possible. Two
opposite sides of a given section may
be built up separately and these two
then combined with similar latticing to
form the completed section. The lat-
ticing is made from 8-foot lath. These
are slightly heavier than the ordinary
lath, being 3§ x 124 inches section. A
box nail about 114 inches in length
was used and not less than three were
driven at each end. Two nails were
driven through the intersection of the
diagonal members and clinched. The
four struts of any one section should
be of exactly the same length and
their ends flat and square. Time will
be saved by painting or staining the
pieces before assembling, but they
should be allowed to become thorough-
ly dry. The legs may be set two feet
into the ground in concrete or they
may be placed on a smooth concrete
base. In the former case the concrete
should not be placed until the section

The latticed wireless tower in two stages of construction and in completed form, 100 feet high
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has been placed in a truly vertical
position.

The joints are made by nailing and
wiring 2-foot pieces of 1 x 2 inches
along the inside of the struts. The
two lowest sections joined in this man-
ner may be erected as one piece. The
guys should be attached and may be
used to pull with from the other side.
Heavy pike poles and several strong
assistants can easily raise thirty or
forty feet high enough so that the pull
on the opposite guy will swing it into
position. Steps should be firmly nailed
to each section at about 2-foot inter-
vals.

The succeeding sections were raised
by means of the jig shown in the
sketches. The jig should be as light
as possible, as it has to be managed by
one or perhaps two persons in a rather
small space. The side members may
be 1 x 3 inches and are latticed much
like the tower. The long leg must be
two-thirds the length of the longest
section to be raised. This is important
as the section must be lifted from a
point above the middle and must be
raised to the level of the section be-
neath. The shorter leg may be two-
thirds the length of the long one. The
inner ends of both are bored to fit a
34 inch pipe and are spread to a dis-
tance greater than the top of the sec-
tion in place. ‘A bolt through A sup-
ports a heavy pulley through which a
‘Y5-inch rope passes from inside the

EXPERIMENTERSY

tower to the new section outside. A
heavy wire (No. 10 or two of No. 12)
is securely attached at A and is held
at B in such a way as to prevent the
member B-C from hinging. From B
this wire extends down to a small
block attached to the legs at the base.

A hinged support is constructed at
C by wiring notched pieces of 2 x 2
inches to the pipe inside the side struts.
These in turn are firmly attached to
the struts. The pipe itself, however,
may be securely wired to the two struts
on that side and rested on the 1.x 3-
inch frame mentioned above. The jig
may be laid in a folded position across
the top of the tower while the hinge is
being attached.

The next section with guy wires in
place is set up beside the base under
A. The rope from A is attached with
a yoke to two struts of this section at
a point just above the middle. A light
rope or wire should be attached to the
same point on the opposite side to
guide the section up and prevent it
from ‘“going-on-over” when the jig
is pulled back as will be seen later.

The jig is then hinged back to the
position shown in the sketch ; the point
A being just over the edge of the
tower, and the small block securely
tied.

One man should be at the jig where
he can assist in lifting and be ready to
fasten the joints quickly. Another will
be needed to pull from the ground and
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manage the small block while a third
should steady on the guide rope. The
section dis pulled steadily up to its
proper level and the supporting rope
tied at the base. The small block is
then slowly taken up until the section
hangs directly over the tower, and it is
then retired. The guide rope is pulled
up fairly tight during this process in
order to prevent the weight and pull
of the jig from pulling the section
clear over. A slight lowering of the
hoisting rope will allow the new sec-
tion to rest in position. The guys
should be attached and the section
plumbed, after which the joints should
be made,

The jig may now be supported from
the new section and the hinge unfas-
tened, after which it is raised to the
top of this section, set up as above
and the next section placed in a simi-
lar manner.

If a cross arm is desired it may be
made from two I x 3-inch pieces fas-
tened together at the ends, bowed out
in the middle, and latticed the same as
the tower; or a plain 2 x 3-inch piece
may be used. In either case a shorter
cross brace should be fastened at the
middle and another in the center pro-
jecting vertically to the ends of which
suitable bracing wires are attached.
The aerial rope should pass from the
end of the arm through a pulley inside
the tower and down through the cen--
ter of the tower.

Inductance, Capacity and Resistance

coil is a pure inductance, but pos-

sesses, to a greater or less degree,
the threeproperties, inductance, capac-
ity and resistance. The true value of
each of these properties is not readily
determined unless special means of
measurement are at hand. There is a
certain amount of confusion involved
in the ordinary use of these terms.
The true values of the above proper-
ties are independent of one another,
but the apparent values, as ordinarily
understood, are interdependent. Just
how these apparent values are quali-
tatively dependent on one another will
be shown below.

If a difference of potential exists
between the terminals of an induc-
tance coil, or if a current flows
through the coil, then each turn of
the coil is at a different electric po-
tential. Lines of electric force there-
fore stretch between the different
turns, and the turns may therefore
be considered as the plates of very
small condensers. The capacities of
these small condensers add up to one
large capacity, which is the resultant
distributed capacity of the coil. For

IT is well known that no inductance

of Coils

By Jesse Marsten

any given coil this self-capacity is a
fixed quantity. The effect which this
capacity has, however, is not fixed,
but depends upon the wave lengths
at which the coil is used. As will be
shown, it has a maximum effect at
the wave length equal to the natural
wave length of the coil, and the effect
decreases as this wave length increases.
The distributed capacity has the effect
of apparently increasing the true in-
ductance of the coil and also the re-
sistance of the coil. In this way, un-
less these facts are taken into ac-
count, measurements of the induc-
tance and resistance of coils by wave-
meter resonance methods at or near
the natural wavelength of the coil,
will give results far in excess of the
true values. These quantities should
therefore be measured at wave-
lengths very much higher than that
of the coil, or, if possible, bridge
methods of measurement should be
used.

Consider an inductance coil across
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whose terminals a condenser of known
capacity C is connected. This combi-
nation, figure 1, will have a definite
wave length A given by the usual for-
mula,

A=59.6y/LsC

If this equation is solved for induc-
tance, a value will be derived which is
called the inductance of the coil. This
value, however, is not the true induc-
tance of the coil, but may be called the
apparent inductance La. The reason it
is the apparent inductance is that the
coil has a distributed capacity Cq,
which has the effect of increasing the
true inductance of the coil. Let L be
the true inductance of the coil. Then
since the distributed capacity acts as a
condenser in parallel with the coil, it is
also in parallel with the above con-
denser C. Consequently the wave
length of the coil condenser combina-
tion in figure 1 may be written as

A=59.6VL(Ce+-C)

However, in the ordinary calcula-
tions, the effect of the distributed ca-
pacity is ignored as in the calculation
given above, and the value of induc-
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tance derived thus includes the effect
of the distributed capacity Cs. Thus
the apparent inductance is larger than
the true inductance by a certain per-
centage, and the relationship between

THE WIRELESS AGE

the coil terminals and measuring), it
will have a shape as shown in figure
3. This figure represents ag actual
curve taken on a coil, the true induc-
tance of which is 1250 microhenries,

- [Tgure £
2 . %‘;ﬂw" vIce ; A-S96167
Co-dlitribered appacrty 1™ 26V10
Figuers 1, 2, 4—Various types of inductance

apparent and true inductance and dis-
tributed capacity is a definite one
which can be calculated.

Figure 2 represents a coil of true
inductance, L having a distributed ca-
pacity Ca, which behaves as a capacity
across the coil terminals. This coil is
equivalent to a coil having an induc-
tance of La, but no capacity, that is,
La is the apparent inductance of the
coil with distributed capacity. Since
these coils are equivalent in behavior,
their reactances must be equal.

Reactance of coil La‘is wla.
Reactance of coil-condenser is

I I
ol T
wCa
Setting these two equal to each
other, we have
I 1
wLa = =
1 1 1
— — oCa
ol I oL
wCs
ol
wla =
1-93LCs
L
La = — (A)
I-92LCa

This result shows that the apparent
inductance of a coil is equal to the
true inductance times a factor which
depends upon the distributed capacity
of the coil and the wave length. For
any given coil the true inductance and
distributed capacity of the coil are
fixed. * Consequently, if a curve is
plotted of apparent inductance against
wave length (wave length being varied
by placing a variable condenser across

distributed capacity 3.9)X10°® micro-
farads.

A consideration of equation A and
figure 3 will show the following. If
the wave length at which the coil is
worked is large compared to the coil
fundamental, that is frequency low,
then the term «?LCs becomes very
small compared to unity. Therefore
equation (A) becomes

L L
= — [«@LCi<<1]
1-«2[.Ca 1-0
La =1L
That is, at wave lengths which are high

compared to the natural wave length
of the coil, the apparent' inductance

Le =

§

§

L*-Apparen? Draductonce - ub,
§

3

SEPTEMBER, 1921

wave length becomes smaller and ap-
proaches the natural wave length of
the coil, the apparent inductance be-
comes larger and larger. At the na-
tural wave length of the coil (no con-

——————-—
]
.

L= Trve induciornce

Co: aistrrbuted copacrly

R =coi! resisforrce (0.C)
Figure 4

denser across the coil terminals), the
following relations are true:
1

w: —
LCe
w[[Ca = 1
L L L

Le=

1-*LCa I-1 o
That is, at the natural wave-length of
the coil the apparent inductance be-
comes equal to infinity, which is shown
by the curve in figure 3 becoming ver-
tical at the lower wave lengths. Thus
at these waves the distributed capacity
exerts its maximum influence on the
apparent inductance of the coil, and
it is therefore evident that if the induc-

=

Wave Lenglty A

‘Figure 3—Variation of apparent inductance with wave length

becomes equal to the true inductance.
This is shown by the curve in figure
3 becoming horizontal at the higher
waves, approaching the horizontal line
AB as its limiting lower value, which
is that of the true inductance. Thus,
at the high waves the effect of the
distributed capacity is small and neg-
ligible, and it is at these higher waves
that the inductance of a coil should
be measured—if a resonance method is
used—in order to obtain the true
value. .

From the curve we see that as the

tance of a coil is measured near its
resonant period, without taking into
account its distributed capacity, the
value of inductance thus obtained will
fall wide of the true value. By meas-
uring the inductance on a bridge this
difficulty is avoided.

The value for the apparent induc-
tance derived above is based on the
assumption of a negligible coil resis-
tance. If the coil is assumed to have
an_appreciable resistance, a slightly
different result is reached. This wiil
be considered in the discussion of the
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www.americanradiohistory.com

SEPTEMBER, 1921

effect of the distributed capacity on
the resistance.

In the same way that the self capac-
ity of the coil influences the apparent
inductance, it also influences the ap-
parent resistance of the coil. This can
be shown in the following analysis:
Figure 4 represents a coil whose true
inductance is L, distributed capacity is
C4, and the resistance at zero fre-
quency (direct current) is R. The
expression for the impedance of this
circuit in terms of complex algebra is

: I

L
1

+j«Cp

R-jol

R+-jL

( I—-szCD) +ijDR

This expression for the impedance
can be resolved into two components,
one a real component, the other an ime
aginary component. The real compo-
nent is the apparent resistance compo-
nent of the impedance, the imaginary
component is the apparent reactance
component of the impedance. These
are as follows:

Resistance component is

R(1—e?’LCp) +-w?LCoR
(1—w.Cp)*+w?CR*
R
T (—e'LCo) "R’

Resistance component is
wl, ( 1—w? wn ) -—Rz"’CD

—RaA

—olA
( 1—2[.Cp ) 2+w’R’Cn‘
L(1—e*LCp—R?Cp
l.a= ( B)
(1 —szJCD) 2+w2CD'R’
R
Ra= ©)
( 1—e?LICp) 2+w2CD'R’

(B) is the apparent inductance, (C) is
the apparent resistance. These two
equations show how the distributed ca-
pacity affects the values of the appar-
ent resistance and inductance of coils.
Consider first equation B showing the
value of the apparent inductance. At
the high wave lengths, where o is
small, the terms containing R become
negligible compared to the other terms
and we have the same case that was
discussed previously, where R was
neglected, namely, the apparent induc-
tance approached the true inductance
in value. At the lower wave lengths,
where o is large, these terms become
of greater importance and can no
longer be neglected. Thus when the
natural frequency of the coil is ap-
proached and
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the value of the apparent inductance
becomes negative. This means that
the coil no longer behaves as an in-
ductance, but takes on a property op-
posed to that of an inductance, namely,
the coil behaves as a condenser. Thus
the apparent inductance increases, as
the wave length decreases, to very high
values of inductance until its own na-
tural period is reached, when it be-

R'= Apporent resistonce
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value at the natural frequency of the
coil.

It is therefore evident that the dis-
tributed capacity influences essentially
the circuit constants of a coil, and that
it must be taken into account in the
design of radio circuits, especially at
the low wave lengths. It explains the
absorption of energy by dead ends, in-
accuracy of measurements at very low
waves, and alteration of the frequency
of a circuit to which open coils are
coupled, and other freak effects which
are observed on the very low wave
lengths. Distributed capacity in coils

Figure 6—Variation of apparent resistance with wavelength

comes negative and acts as a capacity.
As the frequency is further increased
(wave length decreased) o becomes
larger and larger, and therefore the
apparent inductance approaches zero
as its limiting value. In practice of
course the condition of most interest
and importance is that where the fre-
quency is greater than the coil funda-
mental, and where the apparent induc-
tance is positive and greater than the
true inductance.

In the same way it is seen from equ-
ation C that the apparent resistance
is dependent on the distributed capac-
ity of the coil and the frequency of
operation. Since R, L and Ca are fixed
for any given coil, a curve can be
plotted of wave length against appar-
ent resistance and it will have the ap-
pearance of figure 5. Consideration
of this curvg and equation C show
that at the higher waves the apparent
resistance approaches the DC resis-
tance of the coil. As the wave length
is decreased the resistance becomes
larger and larger, reaching its greatest
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is not a readily controllable factor and
coils should therefore be designed te
have a minimum of capacity and,
where possible, used in circuits where
an external localized capacity plays the
determining part.

THE Precision Instrument Company, of
Cincinnati, O., of which Harry F. Breck-
el is Chief Engineer, conducts radiophone
concerts every Monday and Wednesday
night.

v Vv

THE Wireless Association of Atlantic

City met on July 7 at its clubrooms, in
the Real Estate and Law Building. Elec-
tion of officers was held. William H. A.
Paulus was elected president and William
Jordan elected secretary. After the usual
business of the club was disposed of a very
interesting talk was delivered by Mr. B.
Elfman, of Philadelphia.

Among the members present were Wil-
liam Jordan, H. Hemphill, William Haslett,
N. M. Davis, W. Bowker, M. McCoy, N. J.
Jeffries, B. Elfman.

Mr. N. J. Jeffries gave a very impressive
talk on sun spots and their cause and alsa
their effect upon radio communication.
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Better Antennas

By D, W. Richardson of 2DH-3XM

Y HAVE read with considerable in-
I terest many recent articles on an-

tennas, which have appeared in the
various magazines, but no one has
brought forward all the details that
enter into the construction of the most
efficient yet least expensive antenna for
transmission on short wavelengths.
Many of the articles ignore certain
factors that result in serious losses by
absorption. I shall endeavor in this
article to suggest types, which, if ap-
proximated in design, will work for
the ideal short wave aerial.

Sy ey

;
]

#
£i

PN S

==

-
.

.30 spreoder

an object, thus raisin the greatest cen-
ter of capacity in the aerial to a great-
er height.

The amateur should strive for ca-
pacity with a minimum of resistance
as high above the ground as possible.
The six-wire cage, when four inches
in diameter, has the minimum resist-
ance to high frequency currents and
the maximum capacity. We need this
for our lead-in. The fan has the great-
est capacity at the right point, because
the nearer the end, the greater the ca-
pacity, and the greater will be the

, Rope

Tgure 2 Ligure 4

reinforced spreader is the best for
practical convenience, although, of

" course, wires fanning in every direc-

tion would be better. If the mast is
only seventy feet, the fanning should
start at the forty-foot mark and should
be eight or ten wires on a forty or
forty-five-foot spreader. If it is im-
possible to construct a pole at least
seventy feet high, the type of antenna
shown in figure 4 should be used, for
that type will have the vertical section
as high as possible and yet not make
the wavelength run over one hundred

r1gured

Figures 1, 2, 4—Various installations of the fan-type antenna using one mast

In building ‘his antenna, the
«<xperimenter should strive to get
the best radiation. The location is
an important matter to consider.
The antenna should be hung free
from trees and other objects, the
poles being erected as high as pos-
sible on elevated ground. A one-hun-
dred-foot antenna over seventy-foot
trees is not as good as a seventy-foot
antenna with nothing beneath it. Keep
the antenna free, and put it on the top
.of a hill, using a counterpoise, rather
than down in a hollow with trees, al-
-though water ground may be available
at that point. In the city, the leads
and aerial should be kept away from
"buildings and walls, and if supported
by a high building on one end it should
be swung at least fifty feet away (see
-type figure 5).

With the location chosen, we pass to
a consideration of the design of the
antenna. The designs illustrated are
-self-explanatory and are only to be
followed in principle, as the location
permits. If the experimenter is handi-
capped by lack of space, figure 1 is a
very suitable type and becomes prac-
tically a vertical fan of the best order,
‘but if the experimenter is in the coun-
try, and there is a high tree or build-
‘ing within two or three hundred feet,
the fan section may be guved to such

paths of return to the earth. These
paths of return to the earth being well
toward the end of the antenna, the en-
ergy in the vertical section will be
greater. Thus, unless the experimen-
ter is in a position to put up a one-
hundred and sixty-five-foot, four-inch
cage, we have nearly approached a
perfect antenna for average experi-
mental purposes, where only a seventy,
or at most a one-hundred-foot mast, is
possible. Remember, it is the vertical
section that does the greatest radiat-
ing; but, unless there is capacity at
the top, the current reading at the top
will be O, and the top of the vertical
section will not be working.

With this kind of antenna, one pole
is nearly as good as two and only half
as expensive. Then, too, with one pole
there is only the loss by absorption of
one mast and two guys, as against
twice that much with two masts. If
two poles are already up, figure 3 is
superior to either of the others and a
great improvement on the ordinary
“T” type antenna. But it would be
better to spend the same time and en-
ergy putting up one mast higher than
either of the two.

The size of the fan at the top de-
pends on the height of the masts used.
For a one-hundred-foot mast, a fan of
six thirty-foot wires on a thirty-foot
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and seventy-five meters by having the
total length too long. The average
wavelength of these antennas will be
about one hundred and seventy meters.

The construction of the spreader is
optional with the individual. One-
piece thirty-foot lengths are rather
expensive, so a reinforced spreader
made of two-by-twos and two-hy-
fours is suggested in the models. A
thirty-foot gas pipe may even be used ;
but no matter what kind of a spreader
is used, all the wire should be joined at
the far end, and any wires holding or
bracing the spreader should be made
part of the antenna system and sol-
dered. This not only does away with
some of the absorption, but also gives
more capacity at the end where it is
desirable. Do not use a steel cable to
hoist the antenna up; use one-inch
rope, or three-quarters if the mast is
not too high. Do not have any metal
or wires in the field of the antenna or
use them in the construction, except
the two guy wires, which should be
broken everv twenty feet with insula-
tors. Use rope in guying the antenna.

The mast should be all wood and of
the self-supporting flag-pole tvpe. Two
sixty-foot poles joined together make
a very fine mast and need he guyed
only at the top with two guys, the an-
tenna acting as the third guy. These
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poles may be secured in most locali-
ties from the local power or telephone
company, or can be purchased from
shipyards or dredging companies.
With a steel mast the antenna should

Figure 3—Installation using two masts

be hung many hundred feet away from
it. If a high building is near, put a
pole on the high building and hang the
aerial just as far away as possible,
keeping in mind the desirability of

Figure3
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great effective height, but also the dan-
ger of absorption if the building is
too near. It is not difficult, with a
windlass and one-inch rope, to swing

any of the suggested antennas be-
tween two trees or supports four hun-
dred feet apart. But be sure the sup-
ports are well guyed.

In conclusion, I want to emphasize
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the importance of a good antenna.
Height is nearly everything in long
distance transmission. It is better to
have a half kilowatt set on a one hun-

bmre 4 -
rom end 135 ok’

Figure 5—Showing the use of rope guys to prevent absorption

dred-foot antenna than a one kilowatt
set on a fifty-foot antenna. It is also
better to build a one-hundred-foot
mast than two seventy-five-foot
masts.

Construction and Operation

HE amateur radio station of
Sumner B. Young, 294 Ash-
mont Street, Dorchester,
Mass., is undoubtedly one which
contains many novel points of in-
terest to other amateurs. The sta-
tion employs a 10-watt C.W. trans-
mitter, which is used as a radio-
phone and a telegraph set. The sta-

of 1AE

the Middle West, several of them
over 600 miles distant, and the sta-
tion maintained a nightly schedule
with 2ZL station, at Valley Stream,
L. I., just outside of N. Y. City, for
a long time. On the night of March
14 last a story of 1,000 words in con-
nection with the Second District
Convention, Boston Traveler, was

establish the fact that the cage an-
tenna will enable an amateur sta-
tion to get more out of low power
and short wave lengths than would
be possible with the ordinary flat-
top antenna. The 1AE station radia-
tion is parallel to the results ob-
tained by measurement in the case
of a 10-wire flat-top antenna, where

The receiving and transmitting set and antenna installation at 1AE

tion has attracted considerable at-
tention among amateurs, especially
in the East, by reason of the regu-
larity with which it has been able to
work other stations over long dis-
tances or over difficult radio terri-
tory during the past winter and
spring. Signals from 1AE station
reported frequently from points in

handled by the two stations, which
is remarkably good work consider-
ing the difficult conditions for radio
which exist between New York and
Boston.

The exceptionally good work done
by 1AE station is undoubtedly due
to the efficiency of the 10-wire cage
antenna as a radiator and seems to
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it was found that 62 per cent. of the
antenna current of 30 amperes was
flowing in the two outside wires,
the other 38 per cent. being divided
between the other eight wires.

The station of Mr. Young is lo-
cated on the third floor of his home
at Dorchester, which is situated in
an advantageous position at the top
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of a hill. The far end of the cage an-
tenna is supported by an iron-pipe

Figure 1—Normal ‘““Radiation,” conductive coupling,

240 meters 340 meters (now set at zero resis.); 9, air choke, L20
2.4+ 1.8 to 2 lation transformer; 11, Centur,
“ ” . 14 antenna wire, 3” diam.; 1§
Normal “Radiation,” inductive coupling, ductance 13 turns 67 diam.;l’?,
240 meters 340 meters
2.3+ , 1.6 to 1.8

mast, 45 feet high, mounted on a
flat roof 30 feet above the ground.
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The cage antenna runs on a slight
downward angle to the window of

f'igure 2—1, 300to 500 volt D.C.
3, Acme 500-milliamp. choke; 4,
6, 6 2-mfd. paper condensers; 7, 8 3-am8.

SEPTEMBER, 1921

water, steam and drain pipes, and
two tin roofs under the antenna, and

enerator; 2, 3-mfd. paper condenser;
cme 50-watt fil. heating transformer:
carrying capacity rheostats
honeycomb; 10, Acme modu-
buzzer; 12, W.E. phone; 13, grid tickler

coil, 50 turns abt. No. 28, 2” diam.; 14, antenna inductance, 36 turns No.

43 plate variable; 16, compensating in-
telegraph key; 18, ground made up of

pipes, two large tin roofs, buried zinc plates; 19, antenna loading coil

(spark set) 15 turns edge-wound copper ribbon 10” diam.; 20, grid con-

denser .0002 mfd.; 21, variable grid leak 12,500 ohms; 22, 58 foot 10-

wire cage 38 ft. diam. sloping 76 ft. to 35 ft.

the operating room. The ground
lead of the set is connected to gas,

An Amplifying Transformer

IRST, get a 2-0z. spool of No. 40
wire. Wire manufacturers list
such wire (enameled) at about
seventy-five cents for a 2-oz. spool.
Next, get a sheet of silicon steel
about 1-64 inch thick. This weighs
about ¥4 Ib. and costs about 20 cents

Cut forty L shaped pieces accord-
ing to the dimensions of figure 1.
Give these a thin coat of shellac or
varnish on each side. Next, roll up
a tube of paper—writing or wrap-
ping paper will do—of four or five
layers, cementing the layers with
shellac or varnish. This tube must
be 14 inches long and 4 inch in
diameter.

The primary is wound on this
tube. Solder a flexible lead formed
of three or four strands of No. 36
wire to the end of the No. 40 wire
and start the winding 14 of an inch
from one end. Wind twenty layers,
each 1 inch long. Insulate each
layer with very thin paper. Onion
skin writing paper may do, or paper
taken from the secondary of an old
spark coil. A thin coat of shellac

By C. Chandlee Pidgeon
%
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Figure 1—Constructional detail of the
transformer

will help hold the paper and wire in
place. One layer of paper is suffi-
cient for each layer of wire. After
winding twenty layers, cut the wire
and solder a flexible lead as at the
start. Cover the last layer with
paper or tracing linen.

Start the secondary over the insu-
lated covering of the primary after
having provided a flexible lead ; wind
the remainder of the wire in layers
1 inch long, and provide a flexible
lead at the end. Wrap the finished
coil with a couple of layers of paper,
empire cloth or tracing cloth.
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also to several large zinc plates
buried in the ground.

for a Dollar

The core pieces should now be put
in, inserting the long leg of the L
alternately into opposite ends of the
coil. They may be firmly clamped
in the coil by means of a few nar-
row strips of silicon steel. The por-
tion of the core outside the coil may
be clamped between two pieces of
angle brass with a piece of bakelite
for attaching the binding posts.

A convenient winding device may
be made by obtaining a couple of
gears having a ratio of three or four
to one and putting an arbor in one
with an extension 14 inch in diam-
eter and a crank on the other and
mounting them on a block of wood
or a board. A couple of pulleys and
a belt can also be rigged up to do
the trick.

From rough calculations, the pri-
mary impedance at 1000 cycles
should be in the neighborhood of
12,000 ohms and the secondary im-
pedance about 110,000 ohms. The
direct current resistance of the pri-
mary will be about 1000 ohms and
of the secondary about 3000 ohms.
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THE following ordinance was adopted
recently by the City Council, of Salem,
Mass.:

“No person shall set up, install or main-
tain a wireless apparatus connected with
or intended to be connected with a cur-
rent of electricity without first having ob-
tained therefor a permit in writing from
the city electrician.”

The ordinance, as passed, is of little or
no value, in that its provisions cannot be
legally enforced. What the ordinance evi-
dently meams and what it really says are
two entirely different things. As adopted,
it covers the installation of receiving in-
struments, as well as transmitting, for it
specifically states that “no person shall set
up, install or maintain, a wireless appa-
ratus, connected with, or intended to be
connected with, a current of electricity.”

This, kiterally, means that a dealer can-
not carry a stock of receiving radio appa-
ratus in a store, because “it is intended to
be connected with a current of electricity,”
namely, a storage battery.

According to the ordinance it would be
illegal to do receiving by means of a loop.

The boy scout who might use a bed
spring for an antenna and a water pipe
for a ground, is outlawed, if he even plans
to connect a one-volt dry battery to a
crystal detector at some time in the fu-
ture when his finances will allow it.

The jeweler who uses a receiving set to
listen to the time signals from Arlington
is also under the ban,

All transmitters are, of course, outlawed,
unless a permit has been granted for their
operation by the city electrician, who, it is
reported, states that he “knows nothing
about radio and doesn’t want to.”

The whole thing seems to be an impessi-
ble situation, brought about through lack
of co-operation between the parties most
concerned. It is, of course, the peroga-
tive of the Salem City Council to adopt
any regulation it considers essential to the
interests of the city, but in adopting any
regulation, it should be sure it is right be-
fore going ahead. In this case it would
scem that it is considerably off the right
track. The ordinance as adopted is arbi-
trary and places autocratic power in the
hands of a man “who doesn’t know any-
thing about radio and doesn’t want to,”
and does not specify what requirements
must be fulfilled in order to obtain author-
ity to operate a radio station, either for
transmitting or receiving.

The ordinance will hardly be effective
in its present form and should be revised.
When this is done two or three practical
radio men, who do know something about
radio, should be invited in on the revision
and their views respected.

v v

EW and startling possibilities in radio
were demonstrated at a big outing at
The Pines on the Harmony route at Pitts-
burg. Pa., August 6, under the auspices of
the Radio Engineering Society of Pitts-
burgh. The outing was attended by thou-

sands of radio experts and amateurs from
Western Pennsylvania, Eastern Ohio and
West Virginia, included in the Eight
Radio District, of which Pittsburgh is the
headquarters city.

Instruments recently invented and as

yet unannounced were dzmonstrated. Ama-
teurs were instructed how to properly erect
their stations and install their instruments.
Prizes were given for the best perform-
ances of amateurs and for new inventions
and ideas. A chicken and waffle supper was
served at 6 o’clock, and there was dancing
till midnight.
" Addresses were made by President Cole-
man of the Radio Engineering Society;
Parker Wiggins, vice-president; J. O. Ol-
sen, president of the Radio Electric Com-
pany, and other radio experts.

Many retired telegraph operators, elec-
trical workers and others ranging up to 80
years of age attended the outing, sharing
their enthusiasm with the boys.

v v

HE American Radio and Research Cor-

poration, has just announced a reduction
of from 20 to 35 per cent. on all its prod-
ucts, bringing the retail price down to the
basis on which Amrad products were sold
before the war.

' v v

AT a recent meeting of the board of di-

rectors of the Radio Club of America
it was decided to establish branches, or
local sections, of the club, at such places
outside of New York as might be desir-
able. Local sections will be established
upon request of ten persoms, and a charter
will be issued to each local section upon
approval of the application by the Board of
Direction. The presidents of the local sec-
tions will also be automatically elected to
membership in the Board of Direction of
the club. Communications in connection
with organization of local sections should
be addressed to Mr. R, H. McMann, Cor-
responding Secretary, Radio Club of
America, 380 Riverside Drive, New York.

v Vv
T the last meeting of the Radio Traffic
Association for the season of 1920-1921,
held at Browne’s Business College, Brook-
lyn, N. Y, on June 17, the following offi-
cers were elected for the coming season:

Ernest K. Seyd, chairman; Ferd. C. W.
Thiede, first vice chairman; Uda B. Ross,
second vice chairman; Louis J. Wadsworth,
corresponding secretary; William E. Gar-
ity, recording secretary; Oscar Oehman,
financial secretary; John P. Holder, treas-
urer; Clifford J. Goette, traffic manager;
Frank A. Maher, editor “Radio Traffic
Bulletin”; Frank M. Squire, associate
editor.

The association has grown to a member-
ship of 115 and is one of the strongest
amateur radio organizations in the New
York district.

For several years the club has issued a
semi-monthly paper, the “Radio Traffic
Bulletin.” Associations publishing similar
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papers are invited to exchange bulletins,
as it is believed an exchange of ideas i
this manner may prove of mutual benefit
to the members, as well as their respective
clubs. Communications of this nature
should be addressed to Frank A. Maher,
editor, 4903 Sixth Avenue, Brooklyn, N. Y.

Amateurs who may be interested in the
activities of the Radio Traffic Association
are invited to write to Louis J. Wadsworth,.
Corresponding Secretary, 174 Alabama Ave-
nue, Brooklyn, N.

v v

HE newly formed Utica Radio Club,

Utica, N. Y., met for the first time at
the home of Elmer Smith, 306 Lansing
Street, July 8. Elmer Smith was elected
president; Edward Weiss, vice president;
William Druber, secretary and treasurer;
Howard Kohler and Charles Schrader, com-
mittee on membership.

A radio concert was given from the sta-
tion owned and operated by Edward Weiss,
vice president and traffic manager of the
club and Chief Operator G. L. Gates, for
the benefit of the club on July 12. The
concert was given for the purpose of inter-
esting licensed amateurs of Utica and vi-
c:n‘i)ty in boosting the membership of the
club.

The set used in the concert is owned
jointly by Mr. Weiss and Mr. Gates, the
installation of which cost approximately
$200. The operators stated that there was
considerable static, but they managed to
entertain over 75 local amateurs, while
about 300 out-of-town operators listened
in as the music was flashed through the
air. It is expected that a concert will be
held every week.

v Vv
THE Liberty Radio Club of Cumberland,

Md., which has its plant in the tower
of the Fairview Hotel, Baltimore and Front
Streets, is installing a new transmitting
set, of the largest power the government
will allow amateurs to use. It is expected
to transmit 500 miles. Amplifiers are be-
ing added to the receiving set. The club
has been receiving government time and
weather reports, and has been picking up
messages from New York and other places.
It received the news of the Dempsey-
Carpentier fight from the Hoboken station
of the Radio Corporation of America. The
club has a number of improvements im
prospect which will add to its efficiency.
Percy C. Clise is president and Melvin
Dean, secretary and treasurer.

v Vv
AT a recent meeting of the Executive

Radio Council of the Second District
the following amendment to the constitu-
tion was adopted :

The officers of the Council shall be am
Honorary Chairman, who shall be the
Radio Inspector or his Assistant of this
District, Chairman, Vice Chairman, Cor-
responding Secretary, Recording Secretary,
Treasurer, and Traffic Supervisor.

This action made Mr. Edwin A. Beane.
Honorary Chairman, and left the office of
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Chairman open. At the regular meeting
held July 12, 1921, Mr. J. O. Smith was
elected chairman to be the active head of
the organization. The Council feels that
Mr. J. O. Smith, with his experience as
Traffic Manager of the A. R. R. L., and
his thorough knowledge of amateur radio
in general, will prove an excellent leader.
The other officers are as follows: John
Di Blasi, vice chairman; Ferd. C. W.
Thiede, corresponding secretary; Murray
Blum, recording secretary; Carl E. Trube,
treasurer, and Clifford J. Goette, traffic
supervisor.

The Council at the present time repre-
sents the following prominent clubs of the
Second District: Radio Club of America,
Armour Villa Radio Club, Bronxville,
N. Y.; Bloomfield Radio Club, Bloomfield,
N. J.; Radio Club of the Bronx, New
York City; Fordham Radio Club, New
York City; Hill City Radio Club, Summit,
N. J.; The Radio Club, Irvington, N. J.;
Radio Club of Long Island; North Jersey
Radio Associaton; Radio Traffic Associa-
tion, Brooklyn, N. Y.; Ridgewood Radio
Club, Ridgewood, N. J.; Rutherford Radio
Club, Rutherford, N. J.; Stuyvesant Radio
Club, New York City; Technical Associa-
tion Licensed Operators, New York City;
Westfield Radio Association, Westfield,
N. J.; Y. M. C. A. Radio Club, New York
l%ity Y" Yonkers Radio Council, Yonkers,

The Council has adjourned for the sum-
mer and will hold its first fall meeting on
September 14. In the meantime the Traffic
Committee of which Mr. Clifford J. Goette
is chairman, will prepare a set of rules
and regulations, to be passed upon at the
first meeting, and distributed to all the
amateurs of the Second District.  The
Council feels that perfect co-operation can
be obtained from all, which no doubt will
result in the speedy improvement of traffic
conditions in the New York District.

Association of the Second District that
have not yet joined the Council are urged
to do so at once. Communications should
be addressed to Ferd. C. W. Thiede, Cor-
tesponding Secretary, 486 Decatur Street,
Brooklyn, N. Y.

v Vv

THE'ﬁrst radio club to be formed pri-

marily for the reception of the daily
market reports by radio of the Depart-
ment of Agriculture is now busy in Ocean
County, N. J., where forty farm boys and
girls of the county are constructing wire-
less outfits for the purpose of receiving
wireless market news from the bureau of
markets, and posting the news for the bene-
fit of the farmers of the county. A num-
ner of outfits are already in operation and
the farm market quotations are posted daily
in the local post offices, stores and other
central places.

v v
THE Naval Pigeon Service of the United
States Navy Department has been
placed under the jurisdiction of the Direc-
tor of Naval Communications.
v v
HE Navy Department has begun the
installation of a Type CIF-4000 radio-
phone set, with a range of 150 miles, at
South San Francisco. This radiophone set
is to be connected to the San Francisco
telephone exchange and when the installa-
tion is completed it will be possible to talk
between ships and any telephone connected
with the regular land system.
v Vv
THE Fordham Radio Club has heretofore
been functioning as an institution deal-
ing with radio work in general, while
those of the club who specialized in con-
tinuous wave work organized a C.W. chap-
ter, and were so chartered by the club.
The interest in C.W., however, has grown
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to such proportions, and the membership
has increased so rapidly, that it became
necessary to change the system. The club
has therefore been reorganized as a CW.
club, with a “spark” chapter for those
who are not yet CW. members.

As a CW. club, we have adopted a
standard transmitter that all CW. operators
use. At a recent meeting a paper was read
in which the details of construction and
theory of operation were fully described.
The adoption of a standard set was found
to be of material aid in converting the
spark men into C.W. operators, and in
solving the problems always encountered in
C.W. work.

At the present time plans are beipng
formed for the erection of clubrooms where
a CW. set will be installed, so that the
club can take an active part in relay work.

Local traffic is being handled by a num-
ber of the phone operators throughout the
district, while the greatest part of the DX
traffic is handled on several nightly sched-
ules by 2XK.

The club intends to begin the publica-
tion of a club periodical in the near future,
containing a permanent record of the pro-
ceedings of the club, and enough technical
and humorous matter to make it interest-
ing to the radio fraternity at large.

Pending the completion of permanent quar-
ters, meetings are being held at the home
of Mr. L. M. Cockaday, 2XK, 2674 Bailey
Avenue, Bronx, every Monday evening at 8
o’clock. Anyone desiring to join should at-
tend a meeting at that address and make
formal application for membership. Com-
munications on general matters should be
addressed to the secretary, Mr. William
Weller, 2156 Webster Avenue, Bronx, New
York City.

v v

FOR the past year or two the United

States Army Air Service forces and
those of the United States Forestry Service
have been co-operating in the employment
of radio in an endeavor to reduce the dam-
age by fire in the great forests of the West
and Northwest. Airplanes equipped with
radio have been employed to patrol certain
sections, but even with their help many fires
have started and gained such headway be-
fore the fire-fighting forces could be sum-
moned that extensive damage to the forests,
and, frequently, loss of life, have resulted.

In an effort to make the protective meas-
ures more effective, through a saving of
time in relaying reports of fires to the
headquarters of the various sections, ama-
teur radio operators are to be asked to vol-
unteer for service during the time of year
when the fire hazard is greatest—from June
to September, inclusive.

The following letter has been sent to all
amateurs of the districts most concerned by
Major B. M. Atkinson, commanding officer
of Mather Field, Mills, Calif., and gives
amateur radio operators another opportunity
to demonstrate their ability and great use-
fulness in an emergency:

“One of the principal duties of the For-
estry Service is to prevent, as far as possi-
ble, the destruction of valuable timber by
fire, and during the dry summer season the
time of almost the entire field personnel, as
well as of a large number of extra men, is
devoted to this work. The forests are very
inflammable, so that fires are easily started
from such sources as lightning, careless
campers, hunters and smokers, and also by
sparks from railroad locomotives. The key
to the whole situation is to find the fires,
and put them out while they are small, for
when a forest fire gets beyond control, it
does tremendous damage to timber and other
property, is costly to extinguish and may
even result in the loss of life. At a num-
ber of stragetic points forest supervisors
are located who are in charge of the na-
tional forests and the district rangers, who
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are located at central points wthin their re-
spective districts. These district rangers
are the men on the “fighting line.” They
are assisted by guards, patrolmen and fire-
men and by lookouts stationed on high
peaks. With all of these they are connect-
ed by telephone, and are prepared to take a
crew of fire-fighters immediatly to any point
where a fire may be reported, but they have
no means of receiving reports direct from
airplanes of fires discovered in that manner.
It is, therefore, planned to employ amateur
radio operators, who will be stationed at
Forestry Headquarters, to receive messages
from airplanes and deliver them to the su-
pervisor’s offices, from which they will be
telephoned immediately to the district rang-
ers, and in this way it is believed the fire
hazard will be greatly reduced.

v Vv
CANADIAN Wireless says that an ama-
teur they know of has converted an
Ouija board into a panel for a receiving set
and everybody is waiting with interest to
see what will happen.

v Vv
AN amateur of Montreal recently wrote to

Canadian Wireless and asked the pur-
pose of an “osculation” transformer.

v Vv

THE broadcasting of police information

by radio, which has resulted in the re-
covery of stolen automobiles and the appre-
hension of criminals by the aid of amateur
radio operators at various points through-
out the country, has again demonstrated its
usefulness at Boston, where a stolen auto-
mobile was recovered and restored to its
owner through the efforts of two amateur
operators. The automobile, a Peerless
Roadster, owned by Arthur Vinton of High-
land Avenue, Somerville, was stolen near
Harvard Square, Boston, last week. A
wireless flash announcing the theft was
broadcasted, in accordance with arrange-
ments made with the Boston Police De-
partment, and picked up by radio amateurs
within a hundred mile radius. )

Early Sunday morning Charles Barney,
age 18, of 20 Breamore Road, Newton, as-
sistant scout master, was walking near his
home on Hunnewell Avenue, Newton, when
he discovered a car similar to the descrip-
tion sent out by wireless. The young man
hurried home, secured the detailed data,
registration, engine, serial and model num-
bers, which his brother Edwin had re-
ceived with his wireless outfit, and, finding
that his information checked with that of
the automobile, which was empty, promptly
notified the Cambridge police. Two patrol-
men answered the call and the machine
was restored to its owner.

The recovery of the machine marks the
first important result secured by the Boston
Police Department in sending out wireless
broadcasts each night in connection with
missing automobiles, men wanted for mis-
demeanors, missing persons, etc.

Reports are telephoned from police head-
quarters at Pemberton Square at the close
of each day to the radio station at the fac-
tory of the American Radio and Research
Corporation at Medford Hillside. The re-
ports are then flashed bv both wireless tele-
phone and telegraph. When sending out by
telegraph the messages are sent very slow-
ly at ten words a minute and are repeated
three times to insure their reception. Wire-
less operators within a radius of one hun-
dred miles pick up the renorts and then are
asked to refer them to the local police.

Returns have shown, according to the
police, that the reports are widely distrib-
uted. Records are at hand which show that
this has ben done as far west as Fitchburg
and as far east as Marion. Renorts are
sent out from headauarters at Pemberton
Square at 7:40 P. M. and are broadcasted
by wircless at 8 o’clock.
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EXPERIMENTERY®

Distance Records

HEN signals from a radio station

are heard at unusual distances it
is proof that the station is an effi-
cient radiator of energy. The loca-
tion, apparatus, construction and op-
eration of an efficient station is
therefore, of great interest to all
amateurs and THE WIRELESS AGE
wants this information.

You are therefore requested to
send us a monthly list of distant
amateur stations heard, which will
be published regularly. Report only
stations located 200 miles or more
distant from your station. Arrange
the calls by districts (each dlstncl a
paragraph), and the calls in alpha-
betical order.

In a second group arrange the sta-
tions you hear regularly by dlstnct,
including only two or three stations,
to determine consistency of perform-
ance.

State whether the stations heard
use a spark or C.W. transmitter.
THE WIRELEss AGeE will follow the
records closely and whenever possi-
ble will secure and print for your
benefit and the benefit of amateurs
in general detailed descriptions in il-
lustrated articles on the stations con-
sistently heard over long distances.

If a station is an efficient radiator
of energy, it should be given proper
credit in the history of amateur prog-
ress, and at the same time you will
be given credit for efficiency in re-
ceiving in having heard it, as your
name, address and call letters will be
published with all lists submitted by
you—THE EbpITOR.

Ravings of a Wireless Fan

Your crystal in good adjustment;
And you hear a station or two,

Then someone hits your table.
Did it ever happen to you?

Then for a half hour or so
You hunt all over the lot,

Your patience is almost exhausted
In search of a sensttive spot.

There! now that is a good one.
Isn’t that music just fine!

It stopped ! now what is the matter?
Oh heck! it is half past nine.

Oh, well, let’s try for Arlington,
She'll come in just a bit before ten.
We can catch the time and weather
report,
If the crystal stays right until then.

Now, there! that’s Arlington’s wave
length.
She’s coming in fine tonight,
The addition of that new condenser
Makes the set work just about right.

But I'm tired of this crystal busi-
ness,
And in a few days or so
I’ll have a three-bulb outfit,
Then, boys, just watch us go!
—PEeTER DEETS.
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Prize Contest Announcement

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

Construction of a Wavemeter
for Tuning C.W. Transmatters

A C.W. Wavemet-
er is an absolute
necessity to the
amateur station of
today and with this
idea in mind the

CLosING DATE

Vil /8Vi

OCTOBER 1, 1921

construction should

at the earliest practical date.

O\ /8\I

December issue.

YOI

o\

Contestants are requested to submit articles
Prize winning articles will appear in the

All manuscripts should be addressed to the
CoNTEST EpITOR of THE WIRELESS AGE.

be made as simple
as possible. Wave
length range 150 to
450 meters.

P 5 5

N

, but

closing date is given in

udged by the Editors of THE W

point of the ingeniousness of the idea presented,

general utility, originality and clearness in description.
needed neatnees in manuscript and drawing is taken into account.

drawings are not required, sketches will do. Contest is open to everybody.

the above announcement. THE WIREL

award the following prizes: First Prize $10.00; Second Prize, $5.00; Third P'rize,

$3.00, in addition to the regular space rate pald Jor techn’cal articles.

RIZE CONTEST CONDITIONS—Marnuscripts on the sul
Pn.bove are

bject announced

WIRELBSS AGE from the view-
its practicability and
Literary nblllti‘ is not
inished

The

ESS AGE will
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FEDERAL prohibition agents at Atlantic
City believe liquor smugglers on Jersey
coasts are now using seaplanes from ships
equipped with radio lying outside the three-
mile limit. The rum-running has continued
in such measure, despite the large fleet of
surface patrol vessels, that the seaplane
and radio theory seems the only explana-
tion. In a raid on a palatial houseboat in
Great Bay, eight miles from here, two sea-
planes were reported to have removed a
portion of the liquor cargo before the ar-
rival of revenue and coast guard men. The
houseboat, which was deserted, was found
to have an elaborate wireless equipment.

19 11\911\91\Q 1\ 11 @) 11\ 9711\ 9 1\ @/ 11\ 911\9 11\ 9211\ @) 11\ @211\ @) '\ @ 11\9) 11\ 91\ @/ 1\ 11\ @) 1

AT a meeting of the Rubber City Radio

Club, Akron, O. held at the Y. M.
C. A, it was necessary to hold an election
of officers. R. F. Palmer, 8DE, restgt_led
as traffic manager because he is leaving
Akron for the summer, and R.. W. French,
8UQ, resigned as secretary, intending to
go to college in the fall. Myron Gould.
8GE, the president of the club, was unani-
mously elected traffic manager, and J. D
Crawford was elected secretary.

Mr. Gould spoke to the club for a short
time, and urged all members to be present
at the meetings during the remainder of
the summer, even if their interest lags be-
cause of the bad weather for radio.

advancement and success.

OU are interested in Radio Telegraphy. Why not
become a potential asset to your country in this fas-
cinating art? Radio is the gateway of success through
which many young men have found variety, excitement,

Our school offers you a training that is thorough in all
respects. Classes characterized by individual attention
and close personal touch of student and instructor.

FALL TERM NOW STARTING
Write Today for Booklet A

Y. M. C. A. Radio School

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

—
—

When writing to advertisers please mention THE WIRELESS AGE
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MESCO RADIO BUZZER

Iltustration Shows Buzzer With Metal Cap Off

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
of a screw with a milled head large
enough to be easily and permanently
adjusted with the fingers. The station-
ary contact is adjusted by means of a
similar screw. The magnet coils are

connected in series with a total D. C. resistance of 3.9 ohms.
Shunted across these coils is a resistance having a D. C. value

of 3 ohms.

This shunt eliminates all sparking such as occurs

at the break on ordinary radio buzzers and the energy saved
thereby is transferred into any oscillating circuit connected to
it, the result being that this buzzer as constructed radiates five

times more energy than any other existing type.

All connect-

ing wires liable to be broken are eliminated. Contacts are of
genuine platinum, which is essential in order to maintain a

constant note.

The parts are mounted on a Condensite base

to insure constancy in operation.

This buzzer is also made to operate on a 6-volt direct cur-
rent, a feature making it valuable for communication and other

purposes where a 6-volt current is available.

It has also been

approved by the U. S. Government.

Diameter 2 in., height 134 in.

The cap is attached to the

base by a bayonet joint.

List No.

55 Mesco Radio Buzzer operating on 1.5V

Price
$2.50

WIRELESS MANUAL NI2

You should have it even If onl
superficially interested.

Aroun

finished paper with a two-color
c:v:r anJ) n?etwure 9x6% Inches.

about you every day you read of
some marvelous occurrence in
which wireless played a distin-
guished part. t may not be
entirely clear to you. e Manual

11 explain it. To the student
of Wireless Telegraphy. the Man-
ual contains much that is indis-
l)nensable to a proper understand-

g of the art.

It contains 200 Jmtes. fully {1-
lustrating and escribing the
many instruments used in Radio.
46 pages’ cover general instruc-

tions, diagrams

d prchees Wireless

station calls, /'~ y
habl}es. codes, and other informa- -
()

Containing as it does a fund of
valuable information not general-
ly contained in a catalogue, it
approaches nearer a text book in
the fascinating flield of wireless
telegranphy. No exgense has been
spared to make it accurate and
reliable.

No  Wireless Experimenter
should be Without the Mesco
Manual. We ask 25

cents (25¢) for it — give you a
coupon receipt which can be ap-
plied on any future order. Send
your name and address now, and
get one of the most complete.
comprehensive and reliable wire-

17 Park Place
New York

The book is printed on highly

less books published.

MANHATTAN ELECTRICAL SUPPLY CO. INC.

Chicago

114 8. Wells St.

1108 Pine St.

604 Mission St.
St. Louls

San Francisco

D-L. INDUCTANCE COILS 1-2 PRICE

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

They are unmounted, and cover the wave lengths, as follows:

D-L-25, 130-37d
D-L-35, 180-515
D-I1-50, 247730
D-L-75, 330-1030
D-L-100, 450-1460
D-1-150, 660-2200
D-1-200, 930-2850
D-L-250, 1300-4000
D-L-300, 15504800
D-L-400, 2050-6300
D-L-500 3000-8500
D-L-G00, 4009-12000
D-L-750, 5000-15000
D-L-1000, 6200-19000
D-L-1250, 7000-21000
D-L-1500, 1200-25000

All parts for the amateur and anything in Radio we have
AMERICAN ELECTRO TECHNICAL APPLIANCE CO.

235 Fulton Street

New York, N. Y.

Our catalogue contains 24 pages, not 84 as previously stated
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Preparation of Technical Mss.

BEFOR.E starting scientific work

find out exactly what has already
been published on the subject. Every
article should be carefully planned and
the sub-divisions made clear.  The
manuscript should be ready for the
printer, preferably typewritten on one
side of the paper; bad handwriting and
subsequent alterations add considerably
to the cost. Keep the article within
the narrowest limits, avoid foreign
words and choose the most careful
English; omit lengthy introductions,
developments, and unnecessary calcu-
lations. As far as possible replace
lengthy descriptions by diagrams. In-
sert all scales and figures in draughts-
man’s style. Brief particulars under
the diagrams increase their value and
replace long descriptions. Diagrams
should only contain the essentials:
omit secondary details or well-known
matter. If already published else-
where give references. Carefully ob-
serve editorial suggestions for shorten-
ing the article. Generally speaking,
the shorter the article the better its
effect. Never offer an article to a sec-
ond journal until the first one has de-
clined it. Any second publication
should contain only short abstracts
from the main publication.—The
Radio Review,

Queries Answered

NSWERS will be given in this depart-
ment to questions of subscribers,
covering the full range of wireless
subjects, but only those which relate to the
technical phases of the art and which are
of general interest to readers will be pub-
shed here. The subscriber’s name and
address must be given in all letters 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.

W. A. M,, Avon Lake, Ohio.

Q. 1. What chokes and condensers would
you advise for a filter circuit for rectified
25-cycle for phone work?

Ans. 1. Your chokes should be of from
174 to 2 henries and your condensers should
be from 15 to 2 mfds.

. 2. How can I find the inductance of
the following choke? Close core, cross-
section 1 inch x 1 inch, outside dimensions
414 inches x 434 inches; winding 3000 turns
on each long leg No. 24 D.C.C.

Ans. 2. The formulae with complete di-
rections for their utilization occupies so
much space it is impossible for us to pub-
lish them here.

. 3. Can you give a formula for figur-
ing inductance (of above), or tell me where
I can find one?

Ans. 3. At the very best, formulz for
the measurement of inductance are not very
accurate as they depend upon too many em-
pirical quantities. We would suggest that
you measure the impedance and the resist-
ance and then the inductance can be calcu-
lated from the formula
Z’=R'+X?
where Z=impedance

X=inductance
R=resistance

When writing to advertisers please mention PTHE WIRELESS AGE
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1f, however, you wish to calculate this
inductance we would refer you to article
177 of Practical Wireless Telegraphy, by
E. E. Bucher. We would also refer you to
the June, 1921, issue of THE WIRELESS AGE,
pages 18 and 19.

A. G. C, St. Louis, Mo.

Q. 1. Please give me the best hook-up
for long wave stations using primary and
secondary and tickler.

Ans. 1. For this 3-coil circuit we refer
you to the April 1921 issue of THE WIRE-
LESs AGE, page 15.

Q. 2. Please give me the dimensions for
an erial that will have a natural wave-
length of about 150 or 200 meters. The
aerial is to be elevated by two 40-foot iron
pipes. There is a tin roof about 150 feet
from the poles, and some high trees, and it
will be 45 degrees from electric light wires.

Ans. 2. For a T type antenna 180 me-
ters natural period use 4 wires 190 feet
long. For an inverted L type antenna 180
meters natural period use 4 wires 105 feet
long. Both antennae to be 40 feet from the
ground.

Q. 3. Will this aerial respond to foreign
long wave stations without an amplifier?

Ans. 3. This depends entirely upon the
care taken in building and adjusting your
apparatus. We do not believe it possible
in your location.

Q. 4. Will a single coil set get the for-
eign stations in above conditions without
amplifiers using De Forest hook-up?

Ans. 4. The answer to this question is
the same as to the question above.

*xx

W. L., Paterson, N. J.
Q. 1. On page 19 of your June issue un-
der numerical example number two you
3260
2771

e ———=0.0.
216 x 625
is this correct?
Ans. 1. It is quite evident this calcula-

60
tion should have read: FJO.OZ!#I.

Q. 2. I wish to construct electro magnets
suitable for 60-cycle and about 500 ohms.
What is the formula? How much wire?
Size of wire? Size of iron, etc. I con-
structed such a rectifier using 500-ohm coils,
built it does not turn, simply buzzes and
demagnetizes the steel bar of the rotor.
Where can I buy permanent magnets?

Ans. 2. It would be much more satis-
factory for you to secure a pair of 1,000
ohm ringer magnets from an old telephone.
You can probably secure them from some
dealer in second hand electrical supplies.

. In your April issue, pages 22 and
23, on “Construction of a Synchronous Rec-
tifier” by Thomas W. Benson, could you
give me Mr. Benson’s address?

Ans. 3. We would be glad to forward
any correspondence that you may wish to
send to Mr. Thomas Benson. Address it
care of THE WIRELESS AGE.

Q. 4 I would like to study electrical
calculations (I understand practical mathe-
matics.) I would like to know how to cal-
culate A.C. magnets of all kinds. How
much wire, etc, to use. Same for a D.C.
magnet.

Ans. 4. For a text to study electrical
calculations we would refer you to any
standard text book on direct current.

. I understand inductances from
your June issue, but I believe there are
other things that you may have to take into
consideration. In wiring a coil sometimes
it is best to use a large size wire, etc. Also
like to calculate A.C. in general, particu-
larly where it pertains to radio. Could you
recommend a reasonable book which you
think would help me?

Ans. 5. For a good book that will give
you all you should need to know about the

THE WIRELESS AGE

ESCO

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

43

Motors and Generators Developed and Built for
Special Purposes

PIONEERS IN THE MANUFAC-
TURE OF HIGH VOLTAGE

» DIRECT CURRENT RADIO GEN-
ERATORS.

ELECTRIC SPECIALTY (CO.

Stamford, Conn., U.S.A.

"1 Cor. South Streetand N. Y. NNH.and H.R. R

various electrical quantities which pertain
to radio apparatus designs, we would sug-
gest that you procure a copy of the “Wire-

less Experimenter’s Manual,” by E. E.
Bucher. The price of this book is $2.25 per
copy.

Pacent Universal Dubilier Universal

Plug Condenser
“SERVIMUS*
PRICE $2.00 PRICE $2.00
THE ONLY PLUG FOR RADIO IN CAPACITIES FROM 0.00025 TO 0.01
NO CONNECTIONS TO SOLDER MFD

FOR TRA'NSIHBSION AND RECEPTION
ESPECIALLY DESIGNED FOR C. W.
WILIvaogATgR! ONE AMPERB AT 1000

RUGGEDLY CONSTRUCTED
HAS CONSTANT CAPACITY

CONNECTED IN A JIFFY

ESSENTIAL FOR MODERN RADTO
FOR TRANSMISSION AND RECEPTION
APP%!A%YVF{‘D BY THBE NAVY DEPART:

USED BY COMMERCIAL COMPANIES
ENDORSED BY FOREMOST AMATEURS APPROVED BY OUR GOVERNMENT
OBTAINABLE FROM YOUR DEALER EASILY MOUNTED ANYWHERE

. OF UNIVERSAL RADIO USE.
We shall bg 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.
DRALERS—Write immediately for our liberal discounts.

SOLEB DISTRIBUTORS FOR

Wiocony’s Complete Lino of “Eventual” Apparstus.

Pacent Universal Plugs Sulllvan Apparatus

Dubliller Cendensers Seibt Condensers
Special Distributors for Brandes Phones
PACENT ELECTRIC COMPANY,
Louls Gerard Pacent, Presldent

Telephone Beekman 65810

Duo-Lateral Colls
Standard VT Batteries

Inc.

150 Nassau Street New York City

When writing to advertisers please mention THE WIRBELESS AGE
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THE A-P VT
AMPLIFIER-

OSCILLATOR

— the amplifier used
the U. S. Navy
se the tul the

Navy uses.” ce

THE WIRELESS AGE

Note New
Prices

A-P Tubes are licensed by
the Radio Corporation of
America under the DeFor-
est Audion and Fleming
patents for amateur and
experimental use in Radio
communication,

For the best dook on Radio,
ask your dealer for “Kle-
ments of Radlotelegraphy.”
by Lieut. Ellery W. Stone,
U.8.N.

THE A-P
ELECTRON RELAY

redio art. Price $5.00.

Order from your dealer or write direct to

The Atlantic Radio Supplies Co., 8 Kirk Place, Newark, New Jersey
The Pacific Radlo Supplies Co., 638 Mission St.,, San Francisco, Cal.

Moorhead Laboratories, Inc.
Shaw Insulator Company.

Distributors for

DeForest Radio Tel. & Tel. Co.
Diamond State Fibre Company.

Do You
Know WHY

the new Westinghouse Receiving Equipment
was designed solely for use with A-P TUBES?

After the most exhausting tests in their laborato-
ries at East Pittsburgh, the Westinghouse Research
Department found that the A-P Tubes were the most
efficient tubes on the market today—for regeneration
—for amplification—for detection.

A-P Tubes proved to be the most quiet in opera-
tion and gave the loudest received signal strength.
A-P Tubes also proved the most economical in fila-
ment consumption, requiring only half the A battery
consumed by competitive tubes.

A-P Tubes are the pioneer tubes on the market
today. They have passed the experimental stage and
are a proved success. They have the highest base
insulation of any tube on the market, amd are the
result of the design of the British, French and
American Governments under the rigorous specifica-
tions of military requirements It is not surpris-
ing that A-P Tubes are approved and adopted by
the Westinghouse Electric and Mfg. Co.
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Announcing

Two Stage Amplifier

Designed for those who want maximum efficiency in an amplifier which

e

TYPE 521

occupies a small space.

Engraved Formica Panel. Mahogany cabinet with hinged cover, affording

accessibility to tubes and interior.

- PRICE - -

Ask your dealer

RIALTO BUILDING

Special Kennedy amplifying transformers yielding maximum amplification with freedom from noise and distort'on-
Plug and jack arrangement permits ready change from detector to first or second stage without disturbing connections
to telephones and also affords flexibility of connections to extra phones or additional units of amplification.

- $55.00

WO

THE COLIN B. KENNEDY COMP!

INCORPORATED

SAN FRANCISCO

When writing to advertisers please mention THE WIRBLESS AGE
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Illustration o‘
Radiotron U.

U. V. 200
(detector)
$5.00

U. V. 201
(amplifier)

$6.50

727 Boylston St.
Boston, 9, Mass.

The Modern Radio Sfation

requires the use of a TWO

OU CAN easily build this yourself using
the following material. These instruments
have been carefully selected for efficiency,
reliability, and consistency. They work well

Bakelite Dilecto Panel (34”), 144 s8q. in........ $4.00

1 Federal Open Circuit Jack, ................ .70

2 Federal Open Circuit Jack, @ $1.00, ........ 2.00

1 Federal Nickeled PIUg, ...........counn..... 2.50 ANNOUNCEMENT

2 R. C. U.V. 712 Intervalve Transformers ...... 14.00 E TAKE pleasure in announc-

3 R. C. U.R. 542 Porcelain Tube Sockets, ...... 3.00 ing a change of location,—Our

1 R. C. Grid Leak and Mounting, .............. 1.26 Boston store is now located at

3 Paragon Rheostats, @ $1.765, ............... 5256 727 Boylston street, in the heart of

1 R. C. P. R. 536 “A” Battery Potentiometer ... 2.00 th¢ Back Bay business section. Quick-
ly and directly reached by train or

1 General Radio grid condenser, ............... .26 trolley. Additional floor space and

10 Binding Posts, @ $.09 each............ P 11} an increased sales force emable us to
give every customer immediate at-

Total price for Detector and two-step $35.85 tention. This applies to mail orders

lNCREAaSE the efficiency of your station
Order this material today. A liberal stock
of is om hand at both At-

ﬂ ovor;. Your order for the c :ﬂ
for
any reader

be ehipped at once. Or
Bulleda 14, sent on request to
of the Wireless Age.

AT

INCORPORATED

LANTIC RADlO CO.

STAGE AMPLIFIER

together and will make a complete outfit that
delivers exceptionally high efficiency. This
list provides for a Detector and Two-Stage
Amplifier Combination.

as well as over-the-counter purchases.
We cordially invite you to inspect
our new store.

15 Temple St.,
Portland, Maine

At Home

Whea writing to advertisers please mention THE WIRBLESS AGR
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©Joron

uipment Better

|uipment can only be as efficient as
ensite Celoron is the safest, surest
ient reasons why.

ind dielectric strength, extremely
atic conditions, insoluble, infusible,
’Standard test:

sncy Phase Differences Dielectric
d Degrees Constant—K
2.0 * 4.7
1.8 4.8
1.8 49

e material in standard size sheets,
achining purposes—for experts and
pment dealers everywhere. If your
te us.

e Fibre Company
Philadelphia), Penna.

Branch Factory and Warehouse, Chicago
Offices in Principal Cities

In Canada, Diamond State Fibre Co.
.. of Canada, Ltd., Toreqto, . __

Federal Standard Radio Accessories

USED BY ALL LEADING MANUFACTURERS AND EXPERIMENTERS

The Ideal Radiophone Filter Combination

Two No. 300-W 800 M. A. Filter Coils
Two No. 1000-W 1-M.F. Condensers

No. 800-W
800 M. A. Filter Coil

The Federal Filter Coil is of
High Impedance Value for
A.C. and a negligible resistance
to D.C.

Highly recommended for use
with both transformer and
generator Plate Voltage sup-

ply.

e _300-w
rTER con

FEDERAL FILTER CIRCWT

No. 1000-W
1-M.F. Condemser
Federal No. 1000-W Con-
denser is of the Mansbridge
self healing type, designed to
stand 1000 volts (D.C.).

Price, each ......................... 52.00

Federal GIvlppljnnp & @elegraph @o.

Buffalo, New York, . H. A,

Write for Bulletin No. 102-WB & ‘“C” Cireular

When writing (o advertisers please mention THE WIRELESS AGE

WWwW.americanradiohistorv.com



www.americanradiohistory.com

SEPTEMBER, 1921 EXPERIMENTERS WORLD

Radio

N SUMMER COMES,
A .

TABLE

it makes Summer radio

rry and send up ‘a few
n a Grebe Radio Kite,
ts range.

ur home station.

a canoe or row boat and
:r power of your kite.

. enerative Receiver in its
cabinet and use 1t 1n your station tor real results. See it at your Dealer’s, today!

Bunnell & Co., J. H., New York City Kelly and Pﬂllhil. Brooklyn.

Continen ol 3.31‘5"’.’:3 ’lha:grle Corp Ne:v’ Y‘:rk mmmilec. New York, Chi 0, St.bonh

Detroft Blectric Co., Detrolt, Mich, Leo. J. Meyberg Co n‘mne o Call 8

Doubleday-Hill Electric Co., Pittsbur, b, Pa. Newman-Stern Co., CIeveland Ohio

Hott Eractre. ellides Co- Jackaosvil Fla, Piriladelpata, osoc'hool of Wirelaes Telegraphy, Philadeiphl
0 e acksonv e eos

Hurlburt 8till Electrical Oo Honston. Tex eotern Rad Eleotﬂc Co., Los Angeles, Ea adelpiia

Hickson Electrlc Co., Inc., Rochester, N,

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

e

10 INSTITUTE OF AMERICA

(FORMERLY MARCONI INSTITUTE)

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

AMERICA’S FOREMOST SCHOOL
for Instruction in
Radio Telegraphy

SPARK — ARC — VACUUM TUBE TRANSMISSION AND
RECEPTION — RADIO TELEPHONY

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

PRAOCTICAL TRAINING QUIC“BT RESULTS SMALLEST COST

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

Investigate our class for amateurs at reduced rates

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

When writing to advertisers please mention THE WIRBLESS AGE
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C. W. Power Transformer

ACME C. W. APPARATUS

ACME

114 Henry Choke Codl

BFORE buying any C. W. apparatus, get the
Acme bulletins. They contain valuable informa-

tion, and are free from your dealer, or direct from us

Anyone having an A, C. supply can easily have an
efficient C. W. radio telephone and telegraph trans-
mitting station.

guaranleed No storage batteries or motor generator required.
Filaments lighted by an Acme fllament heating
APPARATUS  mnstormer
Plate and voltage current supplied by Acme trans-
. 0. W. Pewer formers -peciallg designed for that particular worhk.
M igh voltage direct current secured by rectifying the
transtermers N % and gmoothlng out with Acme choke coils and
O. W. Plate condensers.
transformers Such a station is highly satisfactory. No moving
Filament Heating parts, no noise, plenty of power.
transformer Use Acme apparatus thrueut. Acme has the most
sto * co.::plete ung of C. W. apparatus,—a special instru-
Modulation ment for every need.
transfermers
et A tus C
transformers A c m e ppara o °
Choke Oeils
Amplifiers 190 Massachusetts Avenue
Detectors

Cambridge, 39, Mass.

The apparatus with a guarantee

Filament Heating Transformer

Amplifying Transformer

SEPTEMBER, 1921

° Double
Audiotrons e "™
Osclllator
With Adapter ........ $6.00
Without Adapter .. $5.00

DREYFUSS SALES CORP.
170 Greenwich Street, New York City

-ra1masa

Variometer

Mechanically and Elec-
trically Peerless
SEE THEM
AT YOUR DEALER’S
Send 6 cents for Cata-
log No. 3. Receiving
Sets, Knobs, Dials,
Variometers, Variocoup-
lers, C.W. Inductances,
C. W. Transformers.

THE
C. D. TUSKA

COMPANY
HARTFORD, CONN.

LITTLE GIANT AMPLIFYING TRANS-
FORMERS, EACH ...... trseneees . $3.00
SYNCHRONOUS MOTORS ........ $28.00

THE AMERICAN RADIO SALES
AND SERVICE CO.
Great American Building

MANSFLILD - - - e - - OHIO

Write For Remler Bulletins

No. 1001-1002. Full description and
prices on Radio Apparatus that

RADIATES QUALITY

Remler Radio Mfg. Company
B. T. Cunningham, Sales Mgr.

163 BSutter Street, San Francisee

If you have anything to sell, use
the WIRELESs AGE Classified

Section

When writing to advertisers please mention THE WIRBLESS AGE
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MR. ADVERTISER:

Don’t forget that the October WIRELEss AGE marks
the opening of the fall radio season. Be represented
with a good sized ad and reap a harvest.

Longer Life—
Better Service

from your “B”’ Batteries
Demand “ACE” — The Best

Here is our néew Ace No. 627—45-Volt Variable B Battery
Made of special size cells and highest grade material

Will give from 50 per cent. to 76 per cent. more service than any
two small size B Batteries

ABSOLUTELY THE BEST B BATTERY OFFER EVER MADE

30 Readings Weight Life
1% V.o 45v. | Size 6xbx2 33 Ibs. }ADD. 800 Hrs.

Cat. No. Size Voltage Hrs. Ser. Lbs. Taps Price
623 Plain 2 x3 34 22 400 1 C 350
623 Variable ux‘s 1 22 400 1 5 .75
628 Plain 3 x4x6 22 1400 8 .

628 Variable 3 x4x6 22 1400 [ ] 3 00
628 Plain 3 x8x6 45 3000 10 5.00
626 Varlable 3 x8x6 45 3000 10 (] 8.00

Other Type Ace “B" Batteries
Send us your dealer's name if he does not carry the Ace Batteries
Send for new Ace Catalog No. 20.

44 Court St.  ACE BATTERY MFG. CO. Brooklyn, N. Y.

When writing to advertisers please mention THE WIRELESS AGE
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MOTOR
PRICES SLASHED

FULL 1-4 H.P.NEW MOTORS

110 Volt- 60 Cycles A. C. Current 1760
R. M. This is an exact photo cut of
thia ‘Menominee motor bar These
motons were intended for a rge ‘Wash-

g Machine Factory who could not

$19.50 each.

R. HAAS ELEC. & MFG. CO
JACKSONVILLE, ILLINOIS

RadloTrafflc Ass’

2AAQ ZASY 2QR

2ABA AUU 2DG ZKD 2RM

2ACN ZAVS {)DA) 2KL  28A
ABW 2

2 2BDT 0 2KU 28B
2AFB 2BD 2DV MB 2TA
2AGT 2BMN 2EC TT

BROOKLYN, NEW YORK

A Popular Book

Wireless Telegraphy

By W. H. MARCHANT
Cloth, 201 {llustrations, $3. 00

practical and valuable handbpok for
the use of thbse engaged in the operation
of Radio-Telegraph installations, and for
students who possess some knowledge of
_electrdcal science.

Guide to the Study
of the Ionic Valve

By WiLLIAM D. OWEN
Cloth, $1.00

A carefully J’repared résume of the whole
valve situa ehowing its development
and afpllca'don to wireless telegraphy
and telephony.

Arithmetic of Teleg-
raphy and Telephony

By T. B. HERBERT and R. G. de WARDT
Cioth, 187+ VII pp with 38 {llus., $2.00

A study of this book will not only give
facility in maki: arithmetical calcula-
tions but will also be useful for the
amount of general information the book
contalns.

Write for Complete Technical List

ISAAC PITMAN & SONS
2 West 45th Street - New York
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'I C.W.for Cltlzen Radio

T HEXPERIMENTER: of today
mnumthutﬂmou success-
combat static is

of C. W. W

on a basls of service and saviag.
M of this association par-
our profits.
ejther direct from this ad or send
culars.
Power Tudes
Radiotron UV-202.....c0000000000 $8.00
Moorhead Transmitter .......... 780
Aome O.W. Power Transformers
200 Watt Mounted ............. $20.00
200 Watt Unmounted ............ 16.00
B0 WattMounted ........cc00.. 15.00
60 Watt Unmounted ........... 12.00
Aeme 0. W. Plate Power Transformers
500 Watt Mounted ............. $25.00
500 Watt Uamounted ........... 20.00
Aome Fllament Heoating Transformers
8 & 10 Voit 76 Watt Mounted $12.00
8 & 10 Voit 76 Watt Unmo 9.
10 & 12 Volt 150 Watt 16.00

114 Hemry 500 M.A. Single Cctl ....$6.00
%g Heary ggo M.A mme&oﬂl 2’ %
114 Henry 150 M.A. e Coll ... 6.00
Aome Modsulction Transformers
Type t. 88 Mou:t?ei& i Beriorts $7. gg
Type A. 3 Core & Coil Anu:z
MUTUAL PURCHASERS ASS’N

2-4 Stone Street, New York Oity

“PW” Has The Latest
Radio Apparatus
In Philadelphia

Come in and see Us—You do not have to Buy

We have complete stock of parts for the Radiophone you are building.

Philadelphia School of Wireless Telegraphy

Jobbers and Dealers in Everything Radio
1588 PINE STREET, Just West of Broad Street, PHILADELPHIA

RETURN COUPON

American Radio Relay League,
Hartford, Conn.

Enclosed find $1; pl

tion to QST for 7 months.

Name

Add
4

GENUINE TWO FILAMENT AUDIOTRONS
$6.00

We have been able to obtain a lastand final supply of Genuine Two
Filament Auditrons that we are offering for $6.00.

QUALITY PLUS SERVICE GIVES SATISFACTION — Try Us
and See.

WHITALL ELECTRIC COMPANY

WESTERLY, R. L

Somerville Somerville Somerville
Dial Knob 2000 V. Tested
Indicator Indicator C.W. Condenser
Diameter 4 inches. Same as_ on the
Finish, dial. %” hole. 00  tion, New dielec-
silver plate. ®En- Wwith eet screw. 85c ¢ric.
gnvinr, black without eet ecrew.
ename! » ghatt Knob diameter 78 ocents.
hole with set L"ew AT dl° .
8crew. Ot iell M:u‘ MFD.)
THE ONLY DIAL DRot warp er
WHICH MY BE ldeal for reostats, ,, Octalorus jan!
DIRECTLY 2 wel as tickler g 3" ppons trame:
CALIBRATED | 284 coudling gupers 30 conts.

SOMERVILLE RADIO LABORATORY
102 HEATH STREBT, Winter Hill, 45, MASSACHUSETTS

enter my trial subecrip-

WIRELESS TELEGRAPHY

munm INSTITUTB. A h. nde School where Mowuunh is taught in all
it the® Ocd going etralght ™

eory taught by
blackboard, and ncﬂeal dmntuuou of Ap) énn(sxc)

during the course
of construction and when eompleted A large Wireless Sta with Moter-generater
Set eomplete.

We re no s to make Our Students first-grade Commercial Operators, and give special
:inxonw ¢ students. Location very ceatral. Comvenlent to both and

We alee earry a full line of all standard makes of Wirelees Apparatus.
Call, 'phene or write for particulars.

CHAMBERS lNSTlTUTE of WIRELESS TELEGRAPHY

2046 Arch Street - - Philadelphia, Pa.

Parts a specialty.

When writing to adverﬂseu please mention THE WIRELESS AGE
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A A
ACE ACE
E E

“SHORT WAVE VARIOMETER UNIT”

Introducing a popular priced model combining the essential featu of efficient design
with pleasing, rugged construction throughout. The ideal receptor for the Radio’' Amateur.

. ACE Type AVA Variometer Tuner............. $45.00

Licensed under Armstrong Patent 1,113,149
$12.00

ACE Type ATC Audion Control Cabinet ...

Of course we manufacture a complete line of other Radio Equipment such as Amplifiers,
Radio Telephone Units, etc. Send 8 cents in stamps for Catalog.

THE PRECISION EQUIPMENT CO.

2487-24890 GILBERT AVE. - Dept. 0. - CINCINNATI, OHIO

SEPTEMBER, 1921

IMPROVED

NAVY TYPE DIALS

We are offering our last stock of these
dials at greatly reduced prices. They
are made of heavy {vory-white cellu-
lodd, beavtifully finished, artllticnll{f
engraved wth two scales, the upper ha
ﬂnel{ calibrated for extreme accuta‘clf.
the lower half designed for direct eali-
bration with cal letters. - -

Give your set distinction. These
white dials present a commercial ap-
pearance and a very beautiful contrast
to black bakelite panels.

an Eeed e i ige, ok ach & 75 YOU MAY PAY MORE BUT YOU CAN’T BUY BETTER
4" Navy Type Dial 78¢, with Knob $1.00. Member A.R.R.L. Radio Call “8 X B”

THE C & S RADIO ELECTRIC CO., Omaha

Great Falls, Montana.

WHAT THEY SAY
MODEL “J”

Jones Radio Company,

Gentlemen: I received the Model “J”
some time age and it works fine. With &
two-stage Amplifier I have been picking
op Radiophone tak between Avalon and

$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. Sgark, Continuous, Ra-
iophone. FORMICA Panel, RO-
TOR and STATOR. Send for new
Bulletin.

Marconi Patents. Manufactured and Guaranteed by

MODBL “J” 150-2500 Meters
under Armetrong and

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

Long Beach, Califernia, each evening.
Considering that it s SOME 1600
MILES OFF, WITH TWO MOUNTAIN
RANGES BETWHEN, and that I am
osing an Aerial ONLY FORTY foet
high, I think it proves that the Model
«J» 18 THERE WITH THE EF
FICIEINCY. :

Very truly yours,
R. B. CURNUTT.

\/,

NEW YORK
DA-1, Detector and Single DA-2, Detector and Two
Stage Amplifier ........... $45 I Stage Amplifier ........... $7
A-3, Twe Stage Amplifier .... $55 A-8, Three Stage Amplifier... $80

ALL VACUUM

COMPLETE RADIO TELEPHONE SETS FOR
WITHOUT MOTOR-GENERATOR.

LISTEN TO 2XK

TUBE SPECIALTIES
USE ON A.C. OR D.C.

WRITE FOR CATALOGUE

When writing to advertisers please mention THE WIRBLESS AGE

WwWww.americanradiohistorv.com


www.americanradiohistory.com

52 THE WIRELESS AGE SEPTEMBER, 1921

"CHI-RAD’” VARIOMETERS AND COUPLERS

IRELESS CATALOG

" CHICAGO RADIO APPARATUS CO., INC JUST QUT 10, stames or
s BOUTH DEARBORN ST. (Phone Harrison 1716) - CHICAGwv, 1LLINOIS ]ooge leaf ca&aloie —150 pages givlng
C. Hookups, generative Hookups

and all instruments needed for wireless
recelvlng and sending sets—a broad
T, S BTt Then Buthing
HOOK’ER TO YER BULB-TUNERS ygu posted on latest developments in

wireless telegrnfh and telephone. Illus-

A full page ad. could not do justice to our new line of C. W. and phone equipment trations and ces on latest MAGECO

shown in our mew 24 page catalog. Our tuners need no advertising. 10 cents brings apparatus. rite today.

catalog full of phone and receiving hook-ups, code and other useful information. '"'e MARS“A[['GEN‘[N CO.
TRESCO-DAVENPORT, IOWA 169 Radio Bldg. Toledo, Ohio

Bunnell Instruments Always Satisfy

Our Jove Detectors Simplest and Best

' Beware ef lnl‘rlnw I-lMonl
Sample mailed for $2.00 . uaranteed Galena 23 cents

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

Distributors ef Standard Electrie Novelty OCeompany B “QOyclene” Audien
Batteries. Alse DeForest, and all ether makes of High s Wireless Apparatus.

Send stamp for our No. 42-W Catalog.

J.H.BUNNELL & CO. - - - - 32 Park Place, New York City, N, Y.

“HOW TO BECOME A COMMERCIAL OPERATOR”

EXPLAINED IN OUR RADIO BOOKLET. ALL INFORMATION CONCERNING THE
COMMERCIAL RADIO FIELD. SEND FOR IT TODAY!

FALL TERM BEGINS SEPTEMBER SIXTH
Best Instructors—Modern Equipment—Short Course

Y. M. C. A. RADIO SCHOOL

149 East 86th’ Street, New|York,N. Y. VACUUM
YMCA TUBE

\ “The Best Radio School in the East’’ SPARK

When writing to advertisers please mention THE WIRELESS AGE
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Che

Vocajou))

HE IDEAL loud-speaker. Requires
no batteries, no adjustments, no
extra pment whatever. Just
hook Vocaloud on to your receivi
apparatus and get your signals
all over your house! Your order
shipped at onre.

Station Type ..... $30.00

(In mahogany cabinet, a® shown)

Laboratory Type .. $25.00

(Mounted on solid metal base)

MAN’Y SWITCHES give their
manufacturers more profit, none
give their users more satisfaction.
"1“1"1 :_’ Corwin Switch. As good as
00
Brass shaft is moulded right into
the moulded knob. It can never
come loose. All metal parts nickel-
plated brass. Contact radius 1%”.

90 cents - - 5c posiage

NEW RADISCO
VARIO - COUPLER

Accurate to the .002 part of an
inch. Moulded base, Formica tube,
all metal parts brass.

$7.50 postpeid

Corwin’s 1921 catalogue oontains
382 pages of Corwin, Radisco, and
other good ‘nstruments. Yow’ll find
it lists @ good instrument for every

art of your station at fr{eec that
&u’t “éﬂ?ﬂ the joy out of life.” Send
for your copy today. 10 oenta,

A. H. CORWIN & CO.

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

3
X

TE
i
\NY

899 BOYLSTON ST.
BOSTON, MASS.

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.

Quality Radio Equipment

GREBE CR-5 REGENERATIVE
RECEIVER

150-3000 Meters—Gives Real Results

A Complete Receiver—only additlonal equip-
ment needed are phones, batteries and deetgctsr
tube. Includes in its range, amateur, commer-
cial and Navy wave lengths, special land sta-
Eiom' ship C.W.. Navy low wave arcs and

‘Time.’ Fapeclally efficlent for
adoprer 2ad e $80.00

. Thordarson 1-KW Type R. Transformers $ 00
Reduced because of overstock. Formerly 25’
$40.00—While they last ,

lé“ulgpﬁi;e of Radiotron Vacuum Tubes and Accessories, and other Highest Grade Radio
Mail Orders Promptly Filled. Dealers—Write for Discount.

DOUBLEDAY-HILL ELECTRIC CO.

715 TwelfthSt ,N.W.,Washington, D .C.  Radio Dept. —Desk C  719-21 liberlyAve., Pittsburgh, Pa

GROWING

RADIOLECTRIC SHOP ANNOUNCES THAT IT IS NOW A CORPORATION
AND HEREAFTER WILL BE KNOWN AS
THE RADIOLECTRIC SHOP COMPANY

We carry a full line of all standard recognized Radio apparatus and supplies
and can fill Mail Orders within 24 Hours

SOME OF OUR SPECIALTIES

“73” Variometers, without knobs and dials............ $ 5.60 each
“78" Vario-Coupler without knobs and dials........ 5.50 each
2 MFD 1500 V. Condensers, guaranteed........ 5.00 each

2 MFD 2500 V. Condensers, guaranteed........ 16.00 each

6 MFD 1500 V. Condensers, guaranteed........ 10.00 each

SWITCHES

60 Amp. 600 V. 3 P.D.T. Slate Base......... $ 2.00 Wt. 20 1bs.
60 Amp. 600 V. 3 P.S.T. Slate Base.......... 1.00 Wt. 10 1bs.
50 Amp. 220 V. 2 P.S.T. Slate Base......... .50 Wt. 6 lbs.

The Radiolectric Shop Company
919 Huron Rd. Cleveland, tho

When writing to advertisers please mention THE WIRBLESS AGR
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511 South Jefferson St.

An Addition to the
THORDARSON [uiparv] LINE

Type “RS”
TRANSFORMER

% K.

Transformers, Oscillation Trans-
formers, Condensers, Spark

Thordarson Electric Mfg. Co.

“GOLD

V.A 8,000 volts_...——-$15.00
“ 10,000 *“ . 20.00
« 15000 “ _____ 30.00

Gap Rotors

CHICAGO

PRICE REDUCTION OF TYPE 156
“"ACUUM TUBE SOCKET

new style.

POSITIVE ‘CONTACT SPRINGS
RUGGED,

Price $1.50
_GENERAL RADIO CO., Cambridge, 39, Mass.

Standardize on General Radio Instruments Throughout

vacuum tube sockets are now
new reduced price. These sockets
ny of the American standard four
ceiving or transmitting, old or

ATTRACTIVE, RELIABLE
Send for Bulletin 909W

WIRELESS OPERATO
CAR

Other F-F Battery Boosters charge batteri
from Farm Lighting Plants and D. C. C!rcull:s
BATTERY CHARGING SBTATIONS & GAR- Ban
AGES Use Our Larpe F-F ROTARY RECTI-
FIERS for Group Charging. Real Economy in
first cost and in scrvice. Charges up to 36 Ba
cells. Full Wave, Automat'c, Dependabdle. It
also rectmn high voitage. If 110 volt Primary
of h voltane transformer is connected to
D(rect Current side of F-F Rotary_ Rectifler
secondary delivers high voitage Un directional
current suitable for Radio Work. Write for
FREE Descrintive ROTARY. Bulletin No. 344,
which gives full information.

MFG. CO.

Omcu & Workl' Clevehnd Ohlo, U. 8.
tive: Battery Service &
Bnlel com»nny Hamilton, Ontario, Canada.

- When

RS, EXPERIMENTERS,

OWNERS, STORAGE BATTERY USERS
10c CHARGES YOUR BATTERY

AT HOME

wmuas F-F BATTERY BOOSTER

ond oF s Glschareed battery. Tx 1c mos srot) m.
A, . Is it mot gra
to feel that yourrﬂllmen battery will :l
ready w you want it and riou will nevel
have to glve up in disgust when working a dista:
smtlon? A Storage Battery keps fully chuﬂed luu
eryt.hl "f works
whh.h t perfect battery
ster in-u this. Do not
sk of ruining_an expensive battery,
costs less to bu aBO STERﬂnntobe
one. The F.F r is a Charging Ap-
paratus, unfailing in its ahllltv to deliver service
day and night, is ruggzed, portable and foolproof and
requires no skill to operate. They charge auto-
matically and operate unatten e Plug
into a lamp eocket, snan clins on battery urmlnall
and watch the gravity come up The Ammeter
you just the amount of owing
rect!fyy th:wt-glroi'e:ltm a.nd u'mc‘tmf“ﬂr)t?nn elecar‘ode%
or thousan o
hou Everything comrnlete ln
eelf-conbained unlt. l‘he F-F
es Magnetic Rectifiers for. 105—125 lgolt
Alternating rrent. PRE-WAR PRIC

Bantam T. 6 charges 6V- Battery at Anm
Tyve 16 charges 6 Volt Battery ‘? S s B
'l‘ype 186 charg 6 Volt l;" ttﬁrytat 12 tA(;n

) atter a
'}“;g: }éz ’?lar:en }2r%ollt B:?te" .t

olt ery a
Type 1826 Com ination Type charges

PPand 12 Volt Batteries at 12 an 7%3" s

The larger ampere capacity Types are recommended
for the larger batteries, or where time is limited.
Shipping  Weights cmnolete with AMMETER &
BATTERY CLIPS, 11 to 15 pounds. Order from
your Dealer, or gsend check for prompt express
shipment. If via Parcel Post have remittance in-
clude Postage and Insurance Charnges, or have us
ship C.0.D. Order_Now or write immediately for
Free ptive BOOSTER BULLETIN No. 34.
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1 K.W. 500 Cycie Converter—$75.00. Agents
wented. PFederal Hdw. & Electric Co., Everett,

SPECIAL GARAGE MO'N)Rs—Muufnctnred

by the Gemeral Electrie Co., 1 H. P. 81850
2 H, P, 311000 3 H. P. $128.50;

$166.50. All sizes both single and Polyphue

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-
gan, Stoddard-Dayton, E. M. F., Cadillac

Overland, Continental and Buda Motors. Al
types, § 5000 each and up. New Dixie Mag-
netos $20.00. Splitdorf High Tension Mag-
netos $10.00. Kellogg Pumpe $3.50. Auto-
Lite Generators, new, $10.00. Air Ganzu
65c. Remy Ignition Coils, new, $3.00. Elec-
tric and gas headlamps, colls, distributor heads,
air compreessors, etc. Write for catalog. Motor
Sales Dept.,, 8 West End, Pittsburgh, Pa.

$3.00 ' BRINGS YOU a Roller-Smith panel type
hot-wire Ammeter, new, tested, and in perfect
condition. Regular price $18. Range, 0-2.6
Amp. Ideal for small C. W. transmitters. Un-
usual opportunity. Sent prepald or parcel
post C. O. D. for $3. Better act today as the
quantity is limited. C. J. Goette, 2JU, 1
Hamilton Ave., Woodhaven. N. Y.

UNIT RECEIVING INDUCTANCES assure
satisfactory, efficient, and unparalleled long
distance reception of all forms of radio trans-
mission. For long wave work our BI-LATTICE
COILS (duo-lateral) need ne introduction. For
ghort wave reception a set.of SINGLE LAYDR
COILS compares favorably with the best re-
generatives; and the cost ie but a fraction of
the regular regenerative receiver. S8end 3c for
bnlletln. Our prices and service will surprise
you. P. J. Stockwell, Box 157-B, Reading, Mass.
EFFICIENT AUDION PANBL with unusual
features, also Amoplifier Panels of one, two or
three stages. Sectional Radio Sets ome of our
novel products. We esupply everything for
W'Irele:is wo:l;d of the hlugect grade at til:thwl'
rect prices, you can depend upon w e
eell ?Jo you. Write at onee Enneld Radio
Laboratories, West Uoton
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No. 766 Eveready Wireless Station Battery
Standardized for use in U, S. Navy

What gives the Eveready Wireless B Battery
its extra long life? |

THE high quality of mate-
rials used —the refinement of
process— thorough research and
experiment—the suppression of
corrosion—the perfect insulation
of cell from cell. =,

.~ Hitch an Evereadv to your re-
ceiving set,and enjoy the marked
increase in effectiveness. Go to
your radio equipment dealer—or
write us.

AMERICAN EVEREADY WORKS

of National Carbon Company, Inc.

227 Thompson Avenue, Long Island City, New York
Chicago Atlanta San Francisco

No. 763 Eveready Air-
plane Wireless Battery.
Standardized for use in
U. S. Signal Corps Avia-

thon e  FLASHLIGHTS AND BATTERIES

A-24-TE

Every wireless operator has use for an Eveready Flashlight
When writing to advertisers please mention THR WI'RELESS AGB
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THESE NEW FIRCO RADIO INSTRUMENTS are typical of the quality of

apparatus which we have been supplying to the government
departments for many years - yet the prices are unusually low.

AND REMEMBER, only a few of our new instruments are illus-
trated here. - John Firth
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