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H. O Peterson operating 9Y'Y, the high power amateur raclopbone station at the University of Mebraska; 95Y s equipped with four
Hewratt UL V. 203 r -ilnlnunq and two S-watt tubes for speech ampliffcation

D C. for Amateurs Supplied by the Kenotron

Amateurs Aid Flood Victims — The Manufacture of Modern Vacuum Tubes

And Many Exclusive Features ifi This lasue
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Moulded High Frequency High

Tension Insulators

POTENTIALS 1,000 — TO — 1,000,000 VOLTS
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Chicags, 1883

- ARRIVED -

ELEGTROSE

AL U ENT 8L

Yedsl E| - Sledal and
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recelred &t = E SE "F'“-'T. at
Warld's < 4 ;.:: i

Calumbian !
Expasizion - ¥ T ll.].,[.-ulll.!].t.
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- ARRIVED -

TRADL

ELECTROSE-

EEG U § PT T l-l-ll:l-!-ll.illlll'l-

AIR-GAP AIR.GAP
Radio Frequencies Audio Freg
Radio Telegraph - ““]“‘“
rgiadio Telephony * Sub Station Insulators
H RIT Apparatus Transformer Insulators
% sed or Sustained O Btk togiadi
& Circuit Breakers, Bus-bars,
Supports, Etc., Etc.
' Upward Al G
1-4" and Upward
-ﬁnmum Dielectric s & of 4
et Strength
NUMBER LEEER 5350-A e
Minimum Cost

Iﬂﬂnimum Dielectric Loss
Minimum Weight
“fials so proportioned that:

Minimum Physical Dimensions

MAXIMUM ELECTRIC STRESSES FORMED IN AIR

AT EMNSIVE TESTS under sustained radio frequency operation show

NO HEATI

NG

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 characteristics.
“"ELECTROSE" Insulators—Best in the World for High Frequency

SOLE MANUFACTURERS

JEECTRUSE-M¥E. 50

Currents, Power and Transmission Circuits,

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

Brooklyn, N. Y., America

PRINCETOM UNIVERSITY
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FADA INSTRUMENTS PRODUCE RESULTS

NY DETECTOR-
AMPLIFIER to
produce
musi be correctly designer,
constructed with instru-
ment-making ¢are, and rig-

“results™

idly inspected and tested.

FADA detector control
panels and amplifiers are
designed, constructed and
tested correctly. They are
being purchased by ama-
teurs that “know appar--
atus.”  Omly yesterday a
detector and two-stage was
send cross-country to Cali-
fornia, and to-morrow a
bunch of control panels
goes to Hawaii,

Here are listed four instru-
ments that will give you
mtisfactory serviee every-
day im the year.

Detector Cantrol Panel
g17.50

Detector and onc-stage
Amplifier 45040

Detector amd two-stage
Amplifier 6500

Two-stage Amplifier 50,00
A beautiful ecatalog fully

deseribing thess Instru-
mente and other FADA

products will be malled to
Bend a dime
COpY.

rou for 1de.
for your

AROY E

THE WIRELESS AGE

NETECTOR CONTROL PANEL

ABOYVE—TW ATAGE AMPLIFIER

ANIF TiF THE
FALRA DETECTOR

LEFT—

When writing to adverilsers plense mention THE WIRELESE AGE

UNIVERSIT'

) FROXT ANIN REAR YIEWS OF
AND TWH STAGE AMPLIFIER

SPECIFICATIONS
The reasom FAIDDA insirumenis

fanciion propecly |s becoanse every
rure s taken fo ponke tham ae
ecording to

Peikelitg XX, '

pdges and & 'hilll .i'h.ln-rd Amish.
MI---. The cabinets are really

l.‘:fllt- El.n 1 ha .ﬂrﬂlhlrhfm

J'I.I'rt n beamiiful Ehony ﬂ

The covera are BEngel soid ql.l.l:m
imapection of the fmsrbor, A bllos
primt of (= <ommmcilons |8 Atl-
tached  gnderpenth each  opner,

a: Hases are bakeliie "

m
XE, Domiact #trlps of r
Twronze amd set mto mil ETDOVER
Inlr-aanl: - TR amd elimin-
atlng “tobe nolses® Ampllfying
Trunsformers! The new Faderal
troaeformers are used, nnd bave
orTeet nee ratios for the
labes now om the markef. Awte-
mentle Fllnmest Contral: 5§
ielyghome jncks provide autsmaiie
filument  control eriery  tihe,
which saves the life of your tobs
nndl aftery. The flexible combne]
of amplifention 18 very convenient.
Binding osts: FATA non-removs
alble 4op bimding osis allow for
all meceasEary connections,
Bajuitate "II" Bmttery connestions
are used for the detector sl am
'I!Hl:r clreuli. Engraving: Eac
in engraved om & apecial
i:lutulr-lnh maching  and the
tters flksd I with & pure white

conmel. Wihelng: The wirlng is
VEEY t-nrnldplt-ll nnd yet all leada ars
ne  far A3 possihle

"ﬂ'l-'HI:I[ in entirely atwent on amy
WvE lﬂ:lr-rlh Chemaral mppearance |
Erre |r|:l'|:|'l1.l:l1!ﬁl f# wery GAres
Hnlli.' ]l @enl the way o
disringunish a 'I"ﬂ.l}.ﬁ. {nstrument
Im by K= l-u:-[: workmanshiy.
Lrpsrrm Liom ¢ reful tewts  umder
metual worklng wzeel eomditbons

arnve that  owr  InEbEuEei
“praadiace I:lﬂult-." o
DEALERS: FADA Instruments

umnd parir Aare fapd Eovine mere
vhandlse. T wvou ql-u-in- tn -:Il
Ihi- hizhest q-m'lils

pricea the hairer gladly t
My [erositon r-”' lh!'

Frank A. D. Andrea

HiNUFaZTUumEn OF

Fada Radis Jemtrumengy
1882-C Jerome Ave. N. 1. (.

i OF MICHIGAN
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Learn The Code
With The OMNIGRAPH

The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible
time and at the least possible expense. Connected with Buzzer or Buzzer and Fhone, 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 qulckly qualify you to pass the examination for a first grade
license.

4341 Richardmon Ave.,
wew York ity
THE OMNIGEAPH MTG. COMPANY Tan. 21, 1920
Cortlandt Strect. New York

Geatlemen :—[ wlsh belefly o commmemsl your very excellent Antomatles Trapsmiitor,
Recegely | wae aucossful in ebisining a Aretclass Conupercinl Badle Licenee and T
Isalieve that the Cmnigraph was my priecipal ald

I took & four weeks eourse at a resladent Hadlo Zchool ln Theory oply. 1 relled
an tha Omnlgesph to got my oode t-u the proper spesd, and the Ommigmph did 1t

I iras ome of fwd In o clus of slziteen to obtnin a8 feed-class License. The
atumbling Wleck for the ofhers was COL 3 . Amd I kmow that a short time
recelvimg Omolgraph messsges dmily woenkl |h|1.lu snablsd them to jrisa the exmminstion
&l enslly s I did

I bedbeve the Tannigmph to be the easiest, quickest and chmpest method to lrarn

thin Iefernntioem] Morse Codi J—— N
telin
(Bigned)  GEO, B, SELLERS

The Omnigraph 1s uud by several departments of the U. S. Government and by a large number of the
leading Unnrer.-.??m En]lege:';. Technical and Telegraph Schools throughout the {I 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.

When wriling 1o advertisers pleass mantion THE WIRELESS fiE

UNIVERSITY OF MICHIGAN
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“Says Confucius: 'A man who, while bving
in the present age, reverts to the ways of
antiquity, & one who will bring calamity
upon himself. *

*“What terrible fate must be in store for
him who, knowing the worth of the CR-E,
persists in using ancient apparatus—which
Confucius would have cast into the mueddy
depths of the Yang-Tse-Kiang."

CR-8 Short Wave Regenerative Receiver

is one in which perfection in even the minor details has been
attained. It is indeed a masterpiece. Just look at these new
s features! Exclusive, every one of them :—

“~ew moulded variometers — that will last a Diirect reading wave-change and rheostat eontrols.

centiry.

Rubber-tired Verniers — make real tuning a Battery binding posts in the rear—eliminating
unsightly connections.

pleasure,

Aluminim shields eliminate troublesome change Constant calibrated wave-length range—150 to

of frequency when receiving C. W, 1,000 Meters.

If it were possible to make a finer short-wave regenerative
receiver, Grebe would be making it.

Your dealer will gladly order one of these receivers for vour

I inspection.  Aszk him for bulletins.
Bunnell & Co. J. H., New York City. Eally & Phillips, Brooklyn, N. ¥.
‘E:E:-T: Radla Appﬂllhﬂ‘m n~'iﬂ'.i'"in EI-:I:;“ 5] h"‘" ?—_{“H Y I: i
P o : a o #t. Louls.
Continental Radio & Eleciric Corp, New York — T —— m"“"" o B
Dwtroit Electric Co., T"'!tl"ﬂll. Mich. = Ewnan- S tern u:n Clevaland, l}ih:l
Dioabdsdny-FEE Flectric Oo I'JTtIh-l:lg‘hI F. D, Plits Oa.
P o “’}:{.”"“" i il ebetta Baboot 3¢ Wieetuss Telograghr, Philndelphia, Pa
Flurltsrt Beill Eiertrien] Co. ugm Tﬂ“ Western Radio Electric Co., Loa Angeles, Cal.
F. 8. Katsanbach, Tremton, N. J. Hickson Eloctrie (o, Ime., Bochester, N, ¥,

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

When writing to sdvertisers pleass mentlon THEWEEELESED 2GR

PRINCETOM UNIVERSITY
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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.

Trea £ R F. I A Repeserative recelving
sl 8 deslgesd exclusively for those who e
quirs the very ntmast in long detancs abort
wava Feceptlon, [t comprises two of oor
E. B V. Verlameters, one L. R. C. Varle-
coapler with switch, ome of sur famous bal-
answl condenssrs and & delector amd twe

All ara mouxted on a highly Aslebed
Hmhlﬂiﬂu-'lﬂﬂ'nlﬂﬂﬂﬂm

Frl.u complats llﬂq:ut I:I'II'IH HHH-‘IH

and telephones + 10D
Haes wel '-Hhu'nt R Iﬁ-l:rl. 'I‘:rpl

ERLRPTL ........ D] ........... BE.00
Bame st without detector, amplifer,

rariabls condenser or cabinet, Typs

A A T T ranns  SHJIDD
MHHHJLTH:IQE.ED 1200
s wiaps amplifier pansel, & B 4. .. 1500
Varlometer, Trps Z. B V. Wik #al

and Emxh

....................... .00 ]
Varioconpler Typa &, E, O, with dlad
£ R F D A “_"‘“"‘l""":‘ Bad 'Iﬂ mob ... n -.r-'.-.|-u.:-.;r-u..1 T.50
[Lipsnasd wnder Armairomg U. 8, Fatests m.ﬂ nﬂp ~os “Ii’mhp. M e b B 2.00
Balanred Varlable Cosdenser. Typs
'l-l1|Jl|l|'.'l'1Il"-'|| peml-mwiiated, Typs . i i e L T A A R B0, i “m with dial and ksob ........ T.00
Unmownied Pllament DRhessial, Typs & 'Fl ]'I . i [l 1L
Emils andd dinl, 3 ineh, heavy brass, black ﬁll.-h. c-:rm.punltlnn tnl.h vee - mmaa TH
Craphiis Potentlometer, 00 sohms ......--- e A0

The Hytone Pnnel Tmnsmﬂter

All ihe advaniages of 600 eyele tranemiiters are combine] In (ki sl wilhout rhe nee
of cumbersome amd sxpenaive motor geoerater sefs as 18 eperates directly on &0 cyele
current, It produces a bear high pitebed note which {s warlabls at will, This wed s
Klghly eMclent, with low decrement and gives sharp tuning and minlmum of loterferenee
wilh marimum redios of commiunleation. The set includes the following Instruments all
meunied an i formica panel 3§ Inch thich: Transformeer, speclal low voltage type, Hytons
rotary spark gap entlrely enclosed ia aluminum howslng, Varlahls speed molor direct com-
nected through fexibla coupling, Mica condenser, Oscillaiion trapsformsr, Therma couple
ammeter, mals liss gwiich amd key.

Complets % E W Transmitting set as above .. ..........cccvmmreinina.. Lt K
Similar Transmitier 1 K W capaclty .... g ANY (WD
Thess ssts sre alss supplied in ratings of l 1 E u.nd II] E “" 'I."'rh.'-u a0 & |I|II-1.l:i¢n

Wa alss supply the following tramamitiing apparaiue as shown im our complete

catalagus:

Traneformars, Type . B L. 400 watts, especinlly for roinry spark gaps ... . FIEEL ]
Tranafermars, Trpe L 500 watls, mounted EENEM, snmounied ....... . wasa e
Transformerd, Type L 10400 walts, mounited #0008, nunmoumted . ... a s 2RI
Cambrld ge Reotary Spark Gap for uss up e 1 K W including varlable np-r-r-d e o . il
Improved antenns awlieh ........ " T 125
Baston Key on engraved Formlea '|,|1n|- |U i:1||llllhﬁq ﬂ.”l' I"I'l l.lnplﬁﬂn. R L THE
Onclliatlon Transfermvers Tyjie X BOL .. -rcvrrevmrrncicinnararsrnrannranns (DR

COMPLETE CATALOGUES SENT FOR 8¢ STAMPS. Patronlse your local dealer,
If he won't supply our material your order will receive immediste factory sttention.

CLAPP-EASTHAM COMPANY causrivce, mass.

UVARTERS FOR RADIOTRON TUBES — All Typea in Btock

When wrlilig 1o advertiscrs plense mention THE  WIHELESE AGE

PRINCETON UNIVERSITY
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ABC 43 Plate
Condenser

Une-half aclual
fise
Mo, O50-43.
43 Plates
Capacity, 0ol
AMid
Price, $5.00,

ABC 21 Plate
I Condenser

Mo, 501 21 jpluies
Capacity, .HERSS MO

Praew, $5.76,

Al ARC Candemsers  have
“Londensite™ beads for per-
fect inswlation. This exclu-

mye lealwre 0213 U MOre.
Betir it'® werih ok

These Nine Improvements

Cost You No More—

EI.—RMTHE these photographs carefullv, Pick out the nine

fratures that distinguish A8C condensers from any other
nake on the market: 1st, Sturdy plates,—.oz2z2 inch thick,
that will not jar out of position: 2nd, Individual, wat cast spacers,
wide to prevent short circuiting : jrd, Stop acts on all moving plates ;

ABC 11 Plate gth, One-prece shaft of brass, wot steel, turned from solid brass rod ;
Condenser 5th, Shaft turns in solid brass huﬁhingf. which extends Hien head :
Mo, B50.11. 11 plates Gth, Exclusive Condensite head, the perfect insulator ; sth, Set screw

'.-.:,'[',":"{‘”:;'““ . {underneath) and locking lever for delicate friction adjustment:
Amtomatic maching produwe- 8th, Easily mounted—alt studs eractly spaced: oth, Minimum
i make ¥y ANC e —T L4 " .4 0§
| By X R losses,—1 4-in. between opposite polarities
and every patt instantly in- Comparisons are difficult] becavze there never was a condenser 2o
trrchinyealils - 3 i

accurately made before. DBut compare these prices with the best
comdenser you ever used.
ABC condensers are far lower in price than any other condenser
of similar quality. The automatic production that makes every AHC
comdenser alike, and every part imterchangeable,—at the same time
cuts manufacturing cost to a minimum. Materials are the hnest
ohtainable, workmanship is unexcelled. Automatic production gives

yvou mosf talue per dollar

ABC 3 Plate
Condenser

Mn, 6603, T plates
Capacity, B00]
Price, §9.%5

Thiz itype I8 aa excellemt
vernier condenser, for  ex-
wemely sharp tening, &0 ocon-

e e . Order direct from this advertisement.
sadenmr. Your ABC condenser will be shipped at
% il once in a specially designed carton that
prevents any damage in the mail. It will
arrive in perfect condition, ready for
mounting without any adjustments or
loss of time. Also send ten cents for
your copy of the new ABC 2-color cata-
logue, in handy pocket size, illustrating
the complete ABC line of “Professional
Radio Equipment at Amateur Prices.” To

ABC E"“._m'l'.‘ = ingure imnrediate attention request “Cata-
ARC Nickelplaed  Trass logue CZ 10.”

[Rals @nd rompsaition ko

for 76 ¢enia rxita - -
With Cheles Knoh  and Wireless Equipment Co., Inc.
ABC Kmoh ﬁn;'ib [Hal Alone, Newark, New Jersey

-
When writlng to mdvertisers please mentlon TR WIRELER AGE

PRINCETON UNIVERSITY
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RENOTRON RECTIFICATION

FOR,
CW. TUBE TRANSMISSION

HE least expensive and the most satisfactory

method of obtaining a direct-current source
for plate-excitation i3 the use of A. C. with Recti-
ber Valves,

T'wo types are available for use with Radiotrons.

Kenotron Model UV—216 is especially designed
to operate with Radiotron UV—202, the 5-watt-
transmitting tube. Filament requires 7.5 volts at
2.35 amperes. The A. C. input is 550 volts. The
output of this rectifier tube is 20-watts at 350
volts D. C.

Kenotron Model UV-—217 is designed to operate
with Radiotron UV—203, the 50-watt tube. The
Filament requires 10 volts at 6.5 amperes. The A. C.

KENOTRON input 1s 1250 volts. The output of this rectifier
uv—218 - g [
tube 15 150-watts at 1000 volts D. C.
Z20-Watt Outpat HF'IH:-'TRHH
FRICE $7.50 Our Standard Porcelain Socket, Model UR—542 Uv—217

150-Watt Uutput

at $1.00 will it Kenotron UV—216, while a larger PRICE $26.50

socket of the same type, Model UT—541, price
$2.50, is required for Kenotron UV—217.

The Esdio Corporation’s tubes are covered by patents dated Movember
Tih, 19035, January 15th, 1907, and Febrosry 18th, 1908, as well as by
oiher putents issaed and pending. Tobes licensed for amateur and ex-
perimental work only. Aoy other use will constitute an infringement

——— e

Send 25 cents for the new C. W.
Transmission Book and Catalogue
of Radio Apparatus.

Sales Division, Commercial Department, Suite 1801

233 Broadway, New York City

When writlnz to sdvertisers please mentlan THE WIRELESS AGE

PRINCETON UNIVERSITY
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Radio

RETEIVING BET Nik 1
Typs HA Tumer BiiS, 1
Typa DIH Crystal Detector SAHE
Brandas Superior Phones = MK
Recslving Antennme Ohafilt T el

ADDITIONAL ITEMS
For DHatamt Recoptisn amd ol

Bpeakiug
Type DA DNetector Amplifier S )
Varnwm Twhes (4 udred) a8

T B Loading Call i,
Il-;r“mluu (2 required) &, 285
Biarage Hattery e
Faceni Plag Adapier =,

Vietrals Attschment. or Grefonoln
Arrachmen L

FOR BATTERY CHARGING

Rectigoa Batlery Charger F15.0Hy
Extra Bulb for eame FN T
RECEIVING SET N, 2
Trpe BC Hecelver LS
Yacuum Tebes (4 reqnired) en. 050
Type OB Loeading Coll 5, iy

Iiry Battery (2 required) 0. A0
Beorn Battery HsN i
Bram Nuvy Fhones 14,80
Pacent Plog Adapter L
Recelving Antenna Ot T.5D

ADDITIONAL ITEMS
For Loud Speakimg
Yicircle Attachment, or (Qrafonaly 15 i
Far Baitery Charging
Rectigon Battery Charger P T
Extra Bulk for same M

With Westinghouse Simplified
Receiving Apparatus

-y

THE WIRELESS AGE

in The Home

e T
1] 1 I.|
(1

il

Receiving Set No. 1 consists of a highly efficient single-circuit tuner,
a supersensitive erystal detector, a set of head phones, and a
complete antenna outht,

It has a wave-length range of 180 to 700 meters.

Receiving Set No. 2 consists of a single-circuit tuner, a three tube,
two-stage detector-amplifier, four vacuum tubes (one spare),
a loading coil ; two dry batteries, a storage battery, head phones
and a complete antenna outfit.

It has a wave-length range of 180 to 700 meiers. The addition of
the loading coil allows the reception of signals on 1600 to 2800
meters wave-length, such as Arlington time.

Folder 4476 gives interesting details.  Send for if.

WESTINGHOUSE ELECTRIC & MANUFACTURING CO.

EAST PITTSBURGH, PA.

Westinghouse

When writlng t0 sdverilsers pleass memtlen THE WIRELEEE AGQHE

PRINCETOM UNIVERSITY
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Radio Apparatus

Distributors of Reliable Radio Apparatus to Schools, Col-
leges, Radio Clubs and Experimenters All Over the World!

“PITTS00™
HERVIUE FILLE ORDERS
FOR “GRERE RADIO™

£

AMILIFYING TEANSFOEMERS

Ho. UV-TI2 Hadla I:n'rprr-t:ln:l-n oo BT M
% P-1 Amrad, mounted .......... 408

Wi, P-2 Amrad. unmoanted ,....... 578

Ko, G0 Clapp-Easthom. seml- lu'lllll-ll-
il

E

AMPLIFIERS

Ni. A Weatinghoass, Detector and
IWG-ElE In mfifnl eabimet | ., 83500
fArebe fwe sfep with &Eto-
matie filament control, a heanty . S50
Mo, RORD Grebe Thel, amd two afage
with automarle Alament conteol ...
Ma, -1 Amrad two arage in 10x4
cabinel, aplendid valoe . ... e

AUDION CONTHROL PANELY

Wi, ROBH {Jrebe In cabinet. with
tickler compectlops, hinged cover . 170
]'an RilEA direhe I.nl l:'lhl'nﬂ with "
LOTEF, A a
3D Remier. with “A Bat. ‘Pe-
rnlinmr" jnnl: W e
Ko, -1 Paragen, melded I¥pe .... &

ANTENNA WIEE
"Miteeo™ Mo, 14 Fard -|'.Ir'|||1n1 t'-n|1r-rr

A0 fe, per 1b, per 'II|. ;i LIl
BEn fr. ﬂ'l'l.'t'hl SFnlue n HE- -]
"I"Hlnrn lr'l"l il 'l.'l:ll "'2 IlrI.I.Lﬂ:I hll;l

EI.'I‘. nper b, l‘rr B i . my

-r|1-l_~t'ln1 value nr ... .. -
=“Pitaea’™ T afrand ‘.’I'-ﬂ b} |"'||-|1!|I

Bronze, pert ft. .. g
GO0 . specin]l valne @ ... ... o]

GROUND EQUIPFMENT

Na, I*-1 180 Amp. B0 Valt cronsd
l'rrlrr'h apecial valse n A.85
Mo, I rlimllll:na Wire 'iln:- -II 'P|'|-|r|il|.- e
il‘l‘ﬂu'l i E al valus wt ..
Na, -3 I"uT:w-I:ln. eleafe wiih screws
for No. 4 wire F pale ... . I
No, P-4 "IMlitece™ ground -:1r|r|1.|'- .. DD
I DATTERIES
H#. T623 !I:l.u-ﬂlru: 22.6Y mmall 1.5
®, THIG S | Ty
Ei- TRED *  yarinhle .. S5O
w Th3 l-“r-rml:ﬁr 236% mmmll . T
No. TAB H'l-"'l ¥ TIH!'h-ll 1‘1-5 II:I
21k Volts Inree .. T .
Mo, 766 Eveready, 35V, Jar p X
Na. -1 Eorelne, 228 'I-e-l1l| largEe.
and extra long 10fe .... ......... 400

CONDENSERS (Fized miea iype)

Mo, B7T Dwuhilker, TUnlverssl foF
tranamission an RT!,E

t'wleluudi ABODEER, . B . ‘ﬁk
eark . .

) v S
& 0 Grehe D003 &FF, 00000 180
Eg HDCI'I- Grebe B065 MF, ._..... 1. 30
GRIN LEAKE

Ko, MW.1 Radlo Corporsilon, g, 1

1-5.! 2 & or § megohms, m‘ht-r'um:
-ﬂrfll I.lll:-l. .-ﬂli'. .....I.. .I.-.I_ .....I.I ,. iﬂ
Beses only ........ T R e T e [(1.11

ANTWHERE!
THAT APPARATUS OF PROVEN MERIT!

! HFT WIRE METERS

Ne, P-1 Holler Smith, 0-25 HfAuak
maunling, A meal valiue for

So, 137 Genersl Radie, .6, 1. 25 &
:;ﬁm ampe. flush or fromt mre.

i LOUTDF EFrEAKERS

@ H-F Radlo magnavox, lnteal mode] 45,60

'f -1 Phonetrom, Juaf et ..., . '.‘- “
M. P-2 Voesloud, SEation Iype ....

Mo P-8 Voealoud. Laharafary trpe =508

FLTGE
Mo, B ?IEIHI‘F"[’ niversal type ...... o M

MNo. 142R-W erml. Hrass e B
Mo, 14FE-W #ral. Allver-piafed .. 334

REGENERATIVE RECEIVERY

Mo, CR-E drebe, 175-680 meters: n
SDOCER] WAIUE BE ..o ovnnns s agnd
i “EH-! rnh-i “Relay .!.pf-l inl.® 17E-
L T T LT T rep

Ko, Cr-J4 ﬂ'rr'b-r 175196 mateti, wiih
tabe contral, compleie wer, n aperlal

TRIME MR . .oniimnciiicineeary e o RENE
Na, CH-& h:ﬂ-lﬂ- 1TE-2N 0 meters. “8n

permpaeinl,™ i.'wn;riplfrr sl bleal fap
phose, spark amd (lme sicnals . .. . %000
No. BA Wearimzhonss, 180.700 metors,
vnﬁr sebect [ve, beantiful cabipel | 0500
T Westinghousr, -HA Recsiver
amd DA Taet, Amplifier comliland im
ame ﬂhin.ﬂ Aplendid l.|l:|I|I Coam
pact ... e B e R |

BOCKHETS
"h;H!'I."I'I- -1 Epdls Corporallon, 1,.“;
F'T' ‘.11

;:. .}.'?E !"--Frld Fadio new pElee
Moo -1

H.ndl-:- f'ﬂ-fl'l-hln‘lﬁn l'..r

4R
Mordock, moubled .,...... 1.8
I Amrad, mew price ......... 0.7h

RECTIFYING DEVICES
Mo TWV-218 Radlo Corporatios, 2i-
"-'li"llt'r I'[rnu-tmn" reciifer, for TV

202 g =
Na, T'I-"11| Tadio " Cornoralinn, {8 -

Wait “Kensiron™ rectifier, far 17V
203 imbhea ., 2l 0l

Na, -1 IwForest, 20 Wait tify
ing 1Il|!rr' far use with .wﬂrrwr'uhu Ty

TELEFHONER

Mo, 58 Murdock, doubls, 2606 3
No. 56 Murdock” double. 3000 ohos &80
Bramdes. Soperlors double ., ..., &
- Tramantlantic, danhis REXC]
s Navy Type, double ......714.08
PFIITENTIOMETERS
Hll PR-G86 Hndie Cerp. “A™ Hatf.
r ....... N1
Elu i Bemier =A% Hi.ttlrr rrnn vera BTE
TACTIM TTHESR
Mo EY 2360 Hadloiren 'I.'hl-lM-ru-r- . Bk
i | fier i

¥ o
tg: ':r'lr iﬂi hldII:I-‘I‘EI:IIlJ‘E ETI.II: LFRIA-

MMk
Hu- I.|'IiI H! ]Ildh‘llﬂ-n i-l'l “lll ‘trame- 8

SERVICE IMSTRIBUTES RADIO
CORMIRATION'S PRODUCTE ALL OVER
THE WKL

TRY US AND SEE!

Nao, UV-204 Radlstron 260 'I.I.':u r:m.'u.i.
mitier .. oo 110

Mode: Al Rld.lu:.LI'vunl II'EI1 p-:r1|ﬂl ‘and in-
surance prepall anywhere In :
Hamd us your orders for Hadiotrons !

HADIOPHONE AND OW. APPARATUS
CW. FOWER TREANEFORMERS

Acme 50 Watk 360 Volte, mounfed . 1508
oll Volra, l:IIIII:InIIrI.I:i-I:!'LE i d1]

= 20 = JEN-HE0FW, movinfed
N = = 250-560%. unmtd, .. 100
= B0 AN0-1500F. mid. . 250
n = = 10ED=1600%, wnrneld, S

=

CHIHKE COITS8
Avme singhs coil, 1.6 Hes, 150 MA, -I-
*  double codl, 1.6 Hen, 1650 MA.

s Ie eofl, 1.5 Hen. 500 MA. .

“ ﬁ‘;u'hht..:-d 15 Hen. S0 MA. | i
CONDENSERS (Varlshle)

No. 182.0 'Ull!ll!'ll H.lmlq- D) NEF, -

| Bni ]
11 NI I:III'mI.I.rI.1P-|1. 4,78
Mo, .'IBE Imt. Hhhin:u‘!l:. A Mf. un-
meunted ..

FILAMENT HHTIHI: TRANSFORMERSA

Asme Ti Wait, moumted .......... 1%
MNmDEETeE ... . BN
i 15 i meonmied 1,5
. 156 S ynmoonted ... ..
FILTEHRS

a, 17
H 1. l] '!I“l.lqn_u. ln.mﬂﬂl;bu‘_. “:"“ ‘-'-I1 LR
-'|.1.'.-'. CORIENMET . .uvisavsiainiasa. S

INDUCTANCES, OW,

No. 1R Tuska Cap. Feed-back l:'l:l'-
M 113 Dok Tt Wiameai 1o l'm“
Ne, 18¥ Tueka Grid tiekber ........ . 1358
n:‘ruu
HI!HIE'E 201 Weslan . flush, tl L0,
160, o-200, iuu G508 oF 0-804

|uII:IL-n|u e . H.OE
Hu-dfl llll Eﬂ'lllﬂl I1 . fusis, 0 1 0-E,
oF 0-10 Ampsres .
Model 435 Weston,  faaly Thefii:
Ammeter, 01, 0-2.6 or 30 #ach . .18, 78
Mo, P-1 Jewel, A, O, fluak 0-15 vali-
meter, ideal for power fubes . ...
MITROPIONE TIL-\."H‘I!IH'I"I‘I'I-!
Ma, E1TR-A Cennescd]eal wihih ad], arm 4
Mo, 1IM-108 DwForest, hamd irpe ..
Me, 2&0-W Federal, hand fypee ...
MODTLATION '['H-ﬁ.h'-l'l'ﬂl-m
A-2 Acmg Hemil-mdd, ......-:.-.
A-1 Aeme folly mowmted .. ...
231 Reneral REadlo, new tj"rﬂ o
EHEDSTATS
Mo, L0 Murdoerk,. moulded, new (yps
far hack mounilng ..............
""-Il 214 General Radla, 2.5

3.'|!'m ust right
-llanll Fu-nlhﬂl-l- &5 Am

r].'pz jmest might for 1 UY-203 tm e 450
REBIETANTES

Trpe HE Ward Leonard 080 chms 335
Trpe HE Ward Leonard 10000 ahkms, X5

iit

Ko
N,
Na,

iii

Ylet “PITTS00" produocts, super-service and delivery solve your Radlo problems™

SEND US YOUR ORDERS TODAY!

Send ten cents in stamps for Catalog No. 22. Owver 100 pages, over 150 illustrations, over 600 items.

F. D. Pitts Co., Inc.

12 Park Square

Dept. B

Boston, Mass., U. S. A.
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Here’s
Another
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Book
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The Kind it's safe

to work from

Cloth 144 Pages 644x9%% Price $2.00

PREPARED RADIO MEASUREMENTS

WITH SELF COMPUTING CHARTS
3 By ‘Ralph R. Baicher, E. E.

INTRODUCTION

A lirge amownt af eadie equipment |8 construcied by nmas
meurs with the cur and try methsd, and evens the commerclal
nod emgineering fclds are mot free from osers of fhis method,
An English u-l!bl:r-h. om bigher mathematics stptes that “Good
guensing & a Ane art,"” bl B0 every radla &3 perimentier s an
artlef, sa (here ks a feld for & book that ls devabed entlrely
T un?]lr]'l-‘ the meihods of determinlng slecorieal and
genmetrical consrants for radls insiroments and sppllances

The charis Ineloded in this hook represent formulae that sre
apt io eccor im erdinary radie computations. Some of these
bnve doubdbess been peglected on sccount of L heir I'!IH”“ LT
plexity beretofors, Bt 10 18 hopesd that with a 1ifed
method of obialning o solutlon dley will hecoms upn u uahle,

THERMIONIC TUBES IN RAMO TELEGRAPHY
AND TELEFHONY

By JOHAN SOOTT-TAGHART
Tanim o CoMTESTS

Chapier 1. Tuws Elecirode Volves and The Theory of Thermisnid
CusreAle. 2. The Threr Eectrode Vorwem Tube. 3. The Voouum
Tube of a l’.he-l-i'rl'vl!'.i 4. The Voowem T;hi_lilll_u;l I.nlil:ll PF, E. Repre-
I'I.'-N'HI.' or Nepradralive AmpiAcaliss. u L L P T

Amplifers. 7. Wulli-Flage Leie Freguencey A r‘f' B, i,'.'nm!hrl’
Hin il Laig Fre Amprifiers, D Wu I'-\Ellpl Retroactive
Receiving  Circuila. 0T Heceplfon of Confinusas Waves, 11,
Tramemisa‘on of Contingows Wares with Farwum Tubra, 12, Vacoum
Tube Macifintors, Wave Wepera, COapacify Metors Mrasyr-
fng Fustrumenfe 13 The Taeusm Tubs in irelres  Telephomy,
14. The Dymabron, 16, Wiseellaseous Vacsom Tubs [Woieea,

Cloth, 424 Pages, 344 Mlustratlons. Pries S5.00
DDNTINTUOLUE WAVE WIRELESS TELEGRAPHY
Fart Omo

Ay W. H. ECCLES, I Be
Here 1n dtbe bosk you C. W. enfhusiasis have th."I:I nnlln:

=& rematkably clear trealine," “Dir, 'Ei:'r!ﬂ
Tl'l':l' clear and eael] nndersioml,™ “Worth IIIH P|I1El lll
pEles,” afe 4 few of the aplnlons of purchasers a4t this oMice,

Tanie or {OHTENTS
Chagier 1. Historfcal Fummary. 2, Elepirostatics @nd F
mamire. 3. Theory of AMernagdimgy Currenf  ond HHEH
4. Compléd Circwits and Treialermers. 0 fonie Twbes

KOTE : Thia table arema abbreriated buf there are an

% many auh hfmnw'l‘h;f‘ilt:ﬂlasr#u the whole page

E Cloth, 407 Pages, 38 IHMagraws and DNastretlons. Prles S50
E These brand new books are aold ond recommended by

Z THE WIRELESS PRESS, Inc.

© 326-328 Broadway New York
T —

Charts of this type have not been weed sxtensively heretofo

In the radlo lildr altheugh a few hl.v: 'h:::a Tsul;l r IH

publisbed. They are dealgned to eldminate all mathematiosl

work, exdept In o few cases when It is necessary (o evaloste

S lhTr:l;;*u.ﬂul;dknqﬂlruu;u Apetial spuipment aXeEpl a
x mbEr. o A pEr

MAN'S Iriangle & St rable Purpose a tranaparent drafis-

The method of speralion for an equation with three factora
La 1o lay a stralght-edge acress two scabes &0 polols corres
pomding ta the known values and the answer I8 Indicated
where e same stralght Une Isrersecin the third sesls. This
rame principle ls extended for charts conipining four or maps
faciors. The meibod s specifeslly doscelbed with each chare

The accuracy of these charis is sbove the accurncy with
which the varlows factors that t in the
mpagured wilh ordinary meane pipait SEREI -

The charia rvmr]-h in #k8Y wWay to sol ith
for any one o ll:: factars Chat ;q.lue -:tl.h'e lquq.'l “ﬂrﬂr
marily the de rlull. accompanylng esch rln.rt witl outlise

the med hod :Eul ablving ane fact [T thsd
any olber sslutlon nu‘:r [T nl,ﬂfjrnuﬂu ¥ FTATEAY the e

Dealers: Send us yowr order m:f::;.r

— = — —— ——

ORDER BLANK

w HLESH rnnu.
: 1§ Broadway, iy
Hew York.

Date ....
Encloasd sa fin
the books lEEIEjI-' hi‘u:

- Prepared Badbo Mensufements—H. B. Batcher B2.00
+s.. Thermisnie Tubes—J Beotd Taggart.........
. Conflonows Wave Wikelsss Tfhmp-h.:—nh.'l-m . ROk

.o« 1821 Yenr Book of Wirekens Teleg. "“'“T‘l'.ll“’“’ 7.0
civ: Wirelesa Telegraphy & Tebsphoar—[L. B, Turner 7.00
iois Telephony Witkour 'i'i‘!nt—-l_"mrr-]- ____________ B0
oo Bmdlo Commumbeatisn—Mores Srapk b 7.5
I".rIl:'ln-lH ul' Wirelsas Trli! _____ 100
woea Wire Iﬂ:hr wiily Etﬁrrnnu to

the 'ﬁunrrlml rk lrlum—ulmt...-.-.. L 1E00
Blame ocovsucss i e BB ST e e v ot & 1
L T e LR e T, ik e RN e
L+~ | - S . . e i s
IO 5 e o S S e S LI AR
A=10- II

P, B —Include @ year's luhll:r:l]:l:l.-lu e WIRELESS AR
Datalda

with your beok order at enl 00 addigle
Umbtsd Heatos, §2.00, s .l
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Arcs and Tubes

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

The Home Study Course will theroughly equip vou for the new examinations of the Department of Com-
merce, which went into effect July | 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 radic 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 radic station ? N O W — not some later day —
s the tme to act |

Consider, for instance, the opportunities of the “Prom-
sed Land.™

“The Promised Land™ is the name professional oper-
slors have given to the New York Radio Central Sta-
ton, on Long lsland. YWhen completed, this station
will be the largest and most powerful radio staton 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-making in the held 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-

How about you ?

This new home course of radio training, which has been
developed for the benefit of those who cannot attend
the Institute persomally, is the same course used at the
Institute. [t includes everything from basic principles
of electricity and magnetism to actual operation of com-
mercial radie equipment, including arc and tube trans-
mitters. [t also includes the same texthooks used in the
Institute classes, as well as a buzzer set of greatly im-
proved design with a variable aulomatic transmitter for
code practice.

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

Prominent executives in the radio held are former stu-
dents of the Institute. The Radio Corporation employs
thousands of men, in its executive departments,on ships
and at shore stabions and i factories and laboratories.
A large percentage of these men are graduates of the
Institute.

The Radia Institute of America has been an established and suceessful institution for over hftesn years.

The year round average attendance in its classrooms is now 298 students per month.

It has trained cver 6,000

men, 3% of whom have successfully engaged in this new branch of science and indusiry.

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 oppor tunity for future advancement—why not take advantage

af it ¥ Write for our booklet and further details—/Vow.

HOME STUDY DIVISION

Radio Institute o/ America

(formerly Marconi Institute)

326 Broadway, New York

Whes writing to advertisers pleass menthen THTE WIRELESS AGE
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FUBLIEHED EVERY MONTH

IM WIRELESS AGE BY THE CONTIMENTAL RADNO

AND ELECTRIC CORPORATIOM

ThePHONETRON

Electric Sound Converler

More Than a Loud
Speaker!

Desigoned for both reception
and wireless telephone trans-
mission in place of a micro-
phone transmitier.

Price $45.00

Send for FREE descriptive
lraflet about FPhonelron, he
improved type of lowd spraker.

Order by mail from
New York's leading
‘Radio Store

18 4 lucky thimg for &
Im, l—.ml!:. stores, thet kma-
teard are willlng to bnane the
mails when ihey have to wall
for their posds, You an ofder
fromm  Continestal with the as
surases that you won't bave to
wak, You cnn bank on it thai
your order will siart feward you
B we get . FEwerything
[het sl our rats w G FlEht
here In stock—no delmya And
therw Lan*t moch worth Baviee,
im rasHe, that {em't llsted In the
CRECD catslopoe. It's not out
of place €3 sy that tha Contin-
entnl mmabl privaur apelk  Inelades
worth-chils apparatng for every
part af :'E_ll.:ll: lMIhﬂL'-mf:“ml!Tfr
what w L T - | ]
T, }'ﬂl:lt‘ll:lb!l'ﬂﬂ“‘lﬂ'lf{"h-
tlnewinl bas I, of wH1 pet |
for an-!ﬁr than roa cowid
got 1t ypourself,

Semd wvour next onder to Oome
fnanial. No mmiter how large or

mnall. 1t wIH B Sllal promptly,
i ecarefinlly, g
mmke nk

dmft or Post Office Mopey Order,
to avold any possibls delay.

good |

'PARAGON

- scores again

The hearty endorsement of
| Paragon E. A. Ten by leading
| amatedrs speaks for itself, Last
| month we printed 22ZL's en-

thusiastic letter
we have selected dhizs similar
statement from 2ZM as repre-
senting the opmions of hun-
dreds of amateurs who have

been astonished and delighted
with the results they have se-
cured,

“Wish o meknowhsign  peeelipt
of my FPacagen in geod ahape

=AE the mwme fime, T wish o
my that I bave gollen seme sur-
prising  resuMa, Dbavieg fend a
numler aff DX aliflons [hat were
nevel lilfl before, with my other
recolvers, evem In the winter e,

"I mn truthfully sy that the
Faragan glves biddler reauls et all
areumd amaienr work thas any
reiver 1 bave ever gssl, and will

Elghly recammend i1 to my fellow
| nmateurs."”

i Blzned )
L. SPANGENBERG,
Raidla 22N

Ask your Radio

dealer

| to show you a Paragon RE. A,
Ten regenerative receiver. If
he hazn't one in stock, he wall
gladly get ane if you ask him

for it. The seals have now been |

broken to show yoo the splen-
did inside construction, Exam-

ine a Famagon carefully—
| comwvince yourself that these
| leading amaieurs have not

overstated one particle in their
complete approval of Paragon
restlis,—aml that Paragon is
well worth s 38500 price,

Thizs month |

CRECO AMPLIFYING
TRANSFORMER

High in Quali

ty—Low in Price

$ 3.25

In keeping with the Continental policy of distributing
only apparatus of the highest guality at a reasonable

price, we offer th:i:
and eleetrical eficiency.,

fulfill the requirements of present day Y Ts.
plete, ready for mounting.
Urlriuuﬂl'ﬂl L:Ir\-lﬁHﬂ'I':.l

Na

insteument of uimost mechanical
It was developed specially to
=ald com-

Important features are:
angd amplificafion.

oles in core, elimingting magnetic leakage,

No costengs sted, ebe., ric.

Such a simple, but efficient instrument should inferest

vine, at any priI:r:. Buit at the pl:"'i.b: of anly
lower than any other transformer} you wilr
for enodgh Creco transformers for all

[TL1] il:k.|:r. Sen

£325 (far
have to act

vour W s at once. We cannol guarantee 4o keep the
prodiuction wp to the demand.

DEALERS:

Write for proposition,

Honolulu

COmes Lo

Continental
{read this letter)

E Lloa,
"Vou are

In fifteen

Pocifhe.

Permamen] address, The Hoyn
Belinel, Homsdula, T, B, A.

Todkay 1 am sswdlng i on
euills &galn foFf @omes wrolees

Fl‘ﬂ.l:l.?!' me delivery
l;u,_rl rom dhe dny
T cable woik, &l that b8 some
servien %0 qhe center of the

| Bdgned) CYRIL . SMITH
I

OUR SERYICE COVERS THE WORLD

Cﬁfn HEHTAL

RA0K0 L T ing g

QUARTER?

J. Of BLABT, Bee,

| Dept. E-59

CONTINENTAL RADIO

“AND ELECTRIC CORPORATION

EXCLUSIVE WHOLESALE DISTRIRUTORS FOR
PHONETRON AND PARAGON B A. TEN

J. BTANTLEY, Treas. |

6 Warren Street, New York |

gyt for the Oreco
that's thee besi way o fEvest

prices, amd all the mdio
milik oo ever board of.
ciles, abbrevintions, tmblen,
that rom will wse dally,

apart. Hiak n guarter an

best madlo buy éver afered yon!
Anyway, Fou gol craldit foF qoar-
E6.00  arder,
s you really pel the catalogoe
Tour copy iz all
Bhp  your
mnme and your guarter into am

ter on wour fieei

for mvthilng,

remidy  to bl Enebed

envelops fidw |

Whan writing o adveriisers please mentien THE WIRELESE AGE

PRINCETOM UNIVERSITY

Iy YU BSTILL OWN A

IT o, meel 1P vou haves't alredgds

eatalogue,

piypea foF A quarber, chock
full of HNlustrations. deseriptons,
B[



12

[HAU SIS

AR T

7 TR TF T R T S TR L TR T T T EL 1Y nlmmmmmﬁ

THE WIRELESS AGE

First to be Organized
First in Accomplishment

Founded 1o promote the best interests of radio
communicalion amoeng wireless amaleurs in

America
GUGLIELMO MARCONI
Frealdsni
4, ANTREW WHITE HAERY L. WELEER
Acting Presldant BT eiary

NATIONAL ADVISORY BOARD OF VICE-FRESIDENTS
Harvard l:lnh-:““trrlr Prof. Alfred . Goldsmith

1 v
ek Tk M e Bk Collage of the City of N, ¥
Chisf Slgsal OfMeer, U, 8 Elmer E. Bucher

Army Instriecting Eaginesr
H-rhul.ll-‘%'!; Z:r'. 0. Ballsrd Praf. Charles B. Crass

Massach tis Inatitute of
MHrectar Naval Communleations e '}'ﬁi:&ﬂﬂ:} Ty

USE THISCOUPON
‘ If you wanl to get In om eur future events. We
wani your name om owr membership roll

AFFLICATION FOR MEMBERSHIF

_ 1%’

Harry L. Wallier, Heay.,
Mut'l Amateur Wirsless Assn., I
=2t Breadway, New Terk. Thaie

Please count me in. My $2.50 iy enclosed. Bend my membac-

iHF certificate, pla and pemmant (o me af the addresa below.
fﬂ ;':_' my mame for o year's sabscripilen te THE WIRELESS
| i R S R L e A N WL Age. . I
Brreet veiseass Cnll Lotter & No..,....
Clty o T - & e e I
FLEASE ANSWER ALL QUERTIONS
1, Mo of Gow't, Teemst .o.oocacananans I If you have nome
da you imtend t8 APPIF PEF SM8 . ..o nrnrananas

3. Mame and address of Radle Clubs and thelr Sscretarles to

which Fom beboRE. . cocuciiioeinrnnransnana

4, Are you now a subscriber to THE WIRELESS AGE?Y .....
. Dlwascribe brlsfly your squipmment.

Saw ihmt yon have “signed ap," how abeswt FouE friemd* i

C P N T e S S LS 1L R DRI WU TY R OO LA TE L IR ML

Steppin’ Along !
Last month we told you what the
NATIONAL AMATEUR WIRE-

LESS ASSOCIATION stands for.
We mentioned BROADCASTING.

NOW

Here's the latest—
at the

New York Electrical Show
September 28 to October 8
We will have a

BROADCASTING STATION

With A Complete Program Imcluding
Banmds and Orchestras
Opera Singers
Vaudeville Artists
Addresses by Noted Men and Women,
Etc., Etc.
The Wave Length will be 200 meters.
Call 2BZL

Listen for us—Come ses the set

Our permancnt arrangemenis for “Service to You"
will soon be ready. There'll be Regular Broadcasting.
The WIRELESS AGE supplemenied by our bulleting

will give the complete program,

JOIN

The National Amateur Wireless
Association

NOW

You should be a member of the organization that is
doing real things for the advancement of amateur
radio. Youn will want to know what we are going to
do next—what the programs will be and when we
are going to do it,

We want you with us—we want to feel that we have
the higgest and best list of active members that can be
enrolled, so that when our big events come off we have
all the “reliables™ we nesd to make more amater

history. JOIN Now

It only takes $2.50 to belong. If you are already a
WIRELESS AGE subscriber your term will be ex-

tended another vear.

Whas writlng to &dvertisars pleass mentlon THE WIRELESS AOE

PRINCETON UNIVERSITY
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Ko, 766 Evercady Wireless Station Batiery
Standardized for use in U. 5. Navy

What gives the Eveready Wireless B Battery

its high voltage mamtenance?

THE right proportioning of ingredients
—the retardation of destructive chem-
ical reactions—the control of electrolysis
—the perfect msulation.

Hitch an Eveready to your receiving
set, and enjoy the marked increase in
effectiveness. Go to your radio equip-
ment dealer — or write us.

AMERICAN EVEREADY WORKS
of Namonal Carbon Company, Inc,
226 Thompson Avenue, Long Island City, New York
Chicago Atlanta San Francisco

Ne. 763 Evercady Air-
plane Wireless Battery,
Standardized for use in

U. S. Signal Corps Avia-
s ks FLASHLIGHTS AND BATTERIES

Every wireless operator has use for an Eveready Flashlight

-Z25-TE

When writing to advertlsras please mentlon THE WIRELESS AGE

PRINCETON UNIVERSITY
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" SERVIMLIE

Another Achievement
530 Dl.lblllel' CW Condenser

Especially Triple Capacity
designed 0.0003 mifd.
for C. W. 0.0004 mid.
and antenna e 0.0005 mid.
circuit ML St hl_':"*" 5000 volts
duty : . 3 4 amperes

Cufufﬂg No. 310 Price $4.50

HIS latest addition to the already complete line of the Dubilier
Condenser Co., will meet a long felt want of all amateurs inter-
ested in CW transmission. It is built under the most scientific
principles and will achieve renown for the following superiorities.

Extreme Compactness Fery high efficiency
Rugged Construction Infimitesimal Losses
Constant Capacity Easily Mounted
The DUBILIER 580 Condensers are also made in the following necessary single capacities:
Cat. No. Type No. Capacity Voltage Price
311 580 0.001 mfd. 5000 volts $4.00
312 280 0.002 mid. 5000 volts 4.00
313 580 0.005 mfd. 2500 wvolts 4.00
314 580 0.01 mid. 2500 wvolts 4.00
315 580 0.02 mid. 2500 volts 4.00

Further information is contained in Catalog W1, deseriptive of the complete line of “Pacent Radio Essentials,” which
will be sent you on receipt of five cents in stamps.

AMATEURS—Fowr dealer nall glodly supply you
DEALERS—W'rite for our aifroctioe proposifion af omce

PACENT ELECTRIC COMPANY, Inc.
LOUIS GERARD PACENT, President

Sale Diptmbutors for Wicony's complele line of “Eventual” Apporctss
Special Distribudors for Bramdes Fhones and Westinghouse Rodio Equipmpent

Standard VT Batieries Facent Plugs Rawson Instruments

Dubilier Condensers Duo-Lateral ils Seibt  Apparatus
Telephone .

150 Nassau Street s New York City

When writlng to sdwertisers pleass mentlon THE WIRELESE AGE

PRINCETON UNIVERSITY
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Radio Central Station to Open
Soon

WO of the mammoth wings of

the lofty antennac towers of the
Radie Corporation’s Central Station
at Rocky Point are complete. Twelve
steel towers, each 400 feet high, com-
pose the two wings or one operating
mmit. When the entire station 15 com-
glete, there will be twelve of these
wings.

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

The present unit is designed t2 com-
municate with Europe and will consid-
erably aid the present high power
radio stations located at Marion,
Mass.,, and New Brumswick, N. [.
Later on communication will be es-
ublished with South America, This
modern receiving plant marks the
fimax of investigation started some
time ago when radio engineers looked
over the map of Long Island and
found a site sufficiently in the wilder-
wss to allow warious tests over long
siretches of ground and were able to
obtain the most effective recephion
from distant European high power
statione, such as those located at
Nawen, Germany: Stavanger, Nor-
wav; Towyn, England, and Lyons,
France,

-+ *

International Radio Congress
Approves American Plan

HE international wireless confer-
ence held in Pans duning the last
wo months has just finished its ses-
aons and has solved many of the
problems which were left over by the
reeent Washington communications

(ongress,
the

Some of contentions of the

American representatives who were
headed by Maj.-Gen. George 0O,
Squire, chief of the signal corps of
the Umited States army, were that cer-
tain bands of wavelengths should be
reserved for wireless telephony. The
European delegates opposed this with
the argument that telephony would oc-
cupy too great a part of the usable
waves. Japan sided with the United
States.

The great advances made in this
country on the problem of selectivaty
in tuning and the use of dual wave

Radio Corporation of America
Buys International Company

CONSOLIDATION has been

concluded whereby Radio Cor-
poration of America acquires Inter-
national Radio and Telegraph Co. By
this action, Westinghouse Electric Co.
will take over a substantial block of
treasury stock of the Radio Corpora-
tion, Among patents owned by West-
inghouse, which will be turned over
for use to Radio Corporation, are the
Armstrong and Fessenden receiving

The frst unli, t'unlhllllE
Corporntion’s Central Station st Horky Polsf, L, I

transmission was recognized by the
conference and greatly assisted this
country in having its ideas predomi-
nate over the entire body. The prob-
lem of static elimination was also con-
sidered and its elimination predicted
as usual. CAW. both modulated and
inmodulated was given most atten-
tion and it appears that in years to
come the spark apparatus will be in
the minority.

The report of the conference, which
will fill seven mail bags, offers solu-
tions for problems that were not solved
at the Washington Communications
Congress. [t is believed that this re-
port will be submitted to the Wash-
ington Covernment in MNovember,

15

of iwelve towers, ench 400 fesi Blgh, of (he Radis

apparatus, now In use at coastal sta-
tions of International Radio.

The merger will mean the closing
of some of the stations of [nterna-
tional Radio along the Atlantic coast,
Six stations will be taken over and
two or three retired. Radio Corpora-
tion has stations of its own on the At-
lantic coast. It 15 the present inten-
tion to leave seven stations in all, this
number being considered sufficient to
handle the business,

The International stations, mainly
for communication with steamships on
the Atlantic coast, which have been
taken over by the Radio Corporation,
include those at the Bush Tertmmnal,
New London, Conn, ; Newport, R, I.;

SATAL?  UnIvERSITY OF MICHIGAN
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MNantucket Island, Belfast, Me., and
Cape May, N. .

Negotiations have been under way
for some time for the consolidation
just completed.

August 22, Edward J. Nally, presi-
dent of Radio Corporation; Guy E.
Tripp, of Westinghouse Electric, and
Owen D. Young, vice-president of
CGeneral Electric Co., sailed for Eu-
rsgpt{jﬁ'ft:h:sciﬂﬁciah will confer with

r rey Isaacs, managing director
Marconi's Wireless T:IEEHIEM Co.,
Lid,, presumably regarding traffic
agreements with the foreipn com-
pany. *

* +

Italian Radio Station Renamed
in Honor of Marconi

TH-E.: Ttalian Government has re-

named the 'Coltano (Italy) high-
power wireless station “Guglielmo
Marconi” as “a tangible and lasting
proof of the country's gratitude for
his mentorious discoveries in the field
of radiotelegraphy.”

+ + +

Vancouver Wireless Station

THE Dominion Government will
—_erect a very powerful wireless sta-
tion near Vancouver, possibly on Lulu
Island, to carry on land work. An-
other station will be erected at Prince
Rupert, and thus provide direct serv-
ice. At present it is relayed from
Rupert through several small stations.
The Point Grey wireless will devate
its work to shipping., Estevan, on the
west coast of Vancoover Island, will
be fitted with new and more powerful

apparatus.
+ + +

Spanish Courts Uphold Marconi
Patents
A

VERDICT in favor of Marconi's
Wireless Telegraph Company,
Lid,, and the Compania Nacional de
Telegrafia Sin Hilos, has been given
in the Spanish Courts as the result of
a joint action brought by these com-
panies against the Compania Iberica
de Telecomunicacion for infringement
of patents relating to thermionic
valves. The award nullifies certain
“Telecomunicacion” patents known as
the “Deforest Audion™; requires the
defendants to hand over to the plain-
tiffs all materials manufactured under
the patents concerned, and orders the
yment by the Telecomunicacion
pany of an indemnity to be fixed,

+ 4+ #*

Marconi and Mars

LLTAM MARCONI iz now
convinced that he has inter-

ed wireless messages {rom Mars,

I. H. C. Macheth, London manager
of the Marconi Wireless Telegraph
Company, Ltd., said at a Rotary

THE WIRELESS AGE

Club luncheon at the MeAlpin, Mr.
Macbeth added by way of prediction,
that should this prove to be so, it will
be only a question of time before in-
ventive genius and ingennity in de-
ciphering unknown codes will evolve a
method of communication between the
two planets.

Signer  Marconi's  announcement
nearly two years ago that he had
caught wireless signals with wave-
lengths far in excess of those used by
the highest powered radio stations in
the world aroused a storm of scientific
controversy in this country and Eu-
rope. Numerous explanations were
offered disputing the Martian commue-
nication theory, usually on the ground
that the mysterions signals were
caused by atmospheric disturbances.

Mr. Macbeth has elaborated upon
his Rotary Club address. “What con-
vinced Signor Marconi and other
wireleas experts and scientists that
these messa came from another
planet, he said, was the fact that the
wavelength is almost ten times that
produced at our most erful sta-
tions. Marconi, he added, could not
accept the asmospheric or electric dis-
turbance theory because his signals
were intercepted regularly, regardless
of other interference.

The maximum length of waves pro-
duced by radio stations in the world
today is 17,000 meters,” said Mr.
Macbeth. “Until Marconi conducted
his experiments on his yacht, the
Electra, in the Mediterranean several
months ago, radio recedving apparatus
was capable of receiving wavelengths
up to 24,000 meters. His receiving
apparatus was tuned to many times
this fipure. With this he picked up
waves estimated at 150,000 meters,
and their regularity disproved any be-
lief that they were cansed by electrical
disturbances. The only resemblance
ta the code wsed on this planet is in
the letter “V" of the intermational
code. These “V" splashes were con-
tinued time after time, much after the
manner of station calls or test signals
gent out from radio stations,

“Now this much is known about
Mars: Astronomers assert their belief
that life can e sustained on that
planet.  Whether human life and
whether Martians, if they exist, have
eves in their forshead or the back of
their heads, of course, is speculation,
But in support of the assumption that
thinking agencies exist on Mars, as-
tronomers have charted maps of the
Martian canals,

“"Again, Mars 15 older than Earth.
If life exists on that planet, it obvi-
pusly follows that it is higher devel-
oped than on earth. Witness the intri-
cate canal system, and if higher de-
veloped, then 150000 meter wave-
lengths no longer become mysterious.”

LUINIVERSETY L
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Siberian Radio Station

A}! expedition will leave Moscow
for the Siberian coast to investi-
gate the problems of navigation be-
tween Europe and the mouths of the
Siberian rivers, says a despatch from
the Russian capital,

Another of the aims of the inves-
tigation i% the fri up of wireless
communication  wi the Sibetian
coast, and the establishing of stores of
supplies, etc., along the coast,

+ + o+

Radiophones Reduce Forest
Fires

WIRELESS telephones are prov-

ing successful in fghting forest
fires, according to a report of the for-
est service of the Department of Agri-
culture,

In the case of a fire in the Idaho
national forest a message was trans-
mitted to a ranger in four minutes,
“when round-about telegraphic com-
munication would have taken the best
part of two days,” it is stated,

+ + *

Osiris Prize Awarded for Radio
Work
A'I' a- joint meeting of the five
academies of the Institute of
France, the annual Osiris prize of
100,000 francs was awarded to Gen-
eral Ferrie "as for the
immense services rendered by him to
the country in the orgamzation of
wireless telegraphy in the field during
the war." The pnize is awarded ev
year for “the most remarkable dis-
covery of work in connecton with
science, letters, arts, industry and gen-
erally everything touching the public
interest.”

General Ferrie, on whom fell the
bubc of the work in organizing the
application of wireless methods to
military purposes, 1s now inspector of
military telegraphy and transmission
services, his headquarters being the
Eiffel Tower.

+ + +

Greenland Radio Station for
Weather Forecasts

T HE establishment of a meteorolog-

ical station in Greenland, equipped
with high-power radio, which has
been planned by the Danish Govern-
ment and will be accomplished at an
early date, will provide an important
link between the weather observations
of America and Europe.

The new station will he of untold
value to weather forecasting in Eu-
rope, and mav also aid the weather
predictions of Canada and the United
States. At present American observa-
tions cannot be used in Europe. The
new station was recommended by the
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International Commission for Weather
Telegraphy, which met in London last
Novemyber.

* # #

Remarkable Radio Results in
Paris

WITH a one-meter loop antenna

and a special 12-tube receiving
set, remarkable results have been ob-
tained of late in Paris. Even trans-
mitters of low power have been heard
same 5,000 miles away under condi-
ons by no means ideal. In fact, mes-
sages have been recorded on photo-
graphic tape at times when commer-
aal radio mmpamﬁ were  greatly
trouhled with static. The 12 tubes
emploved for the receiver serve o de-
tect, amplify and even filter the sig-
nals so that static and other disturb-
ancex are weeded out.

+ + +

Radiophone on German Trains

W IRELESS telephones will be in-
stalled on important (German
express trains and receiving instru-
ments will be placed in hotels and em-
mssies, in B:-rhn
Experiments in a moving freight
tar have shown that the wireless sys-
tem works well, the men engaged in
the testing bﬁng able to hold conver-
sation with friends in the city. The
tests were made under the observa-
ton of engineers, military attaches
and diplomatic representatives of the
United States and Sweden. It is de-
clared that in three weeks it will be
possible  for travelers on  express
triins to reserve hotel accommoda-
tioms by the radiophone.
+ + +

Moscow to Have New Wireless
Station

WIRELESS station that will be
one of the most powerful in the
world is being constructed near Mos-
ww, according to information that
las reached the London Daily Mail.
I will enable Moscow to speak simul-
tinecusly to every place on the face
of the earth.
The apparatus is being made in a
big radio laboratory under the super-
viston of a band of Russian scientists.

+ o+ o+
Radip Market and Weather
Service

"l"H'E Post Office Department’s radio
market and weather reports in a
tandardized form are now broad-
aded from air mail radio stations at
“-lﬁin:gmn, Cincinnati, 5f. Louis,

North Platte, Neb., Rock
Springs, Wyo., Elko, Nev., and Reno,
sev, at definite periods each day.
| are standardized stations con-
ating of a five KW, transmitter,

WORLD WIDE WIRELESS

having a transmitting radins of ap-
proximately 300 miles, which thus
covers an aggregate area equal to
more than half the United States.

This radio broadcasting completes
a very interesting cycle of operations.
Market news is concentrated from all
over the United States in the Bureau
of Markets through a network of tele-
graph wires, and a consolidated re-
port is rushed to the air mail radio
station in the Post Office Department
by messenger. FPromptly at 8 P. M.
two reports are transmitted, one cov-
ering grain and live stock, the other
fruit and wvegetables, These reports
are copied by stations as far north as
central New York and as far west as
Ohhio,
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navia by wireless telephone have been
50 successful that a Berlin Arm has
signed a contract for a nightly service
to be opened in the near future,

This will enable Norwegians assem-
bled in the newest type theatre, which
has neither stage nor actors, nor even
a screen of the silent drama, to hear
\Wagnerian opera at the same time as
the Derliner sitting in the State opera
house, or the entire evening program
of one of the great concert halls
here,

The sounds will be conducted from
the stage to the Government wireless
station and from the receiving appa-
ratus in Christiania to instruments
placed in a large hall selected especial-
v for the purpose.

Gt'ulrl:il view of the J'In‘I.L:l.d!- aimticn of .rihlﬂd]tlnllﬂll wirelean chalo at

eld,

Bl.iiﬂ!. commercial clubs, agricul-
tural associations and ps of farm-
ers are emploving spectal operators to
take this service, having found the re-
ports are in far grmtrgetall than tele-
graph reports. Radio marketgrams are
disseminated through the bulletin
boards in post offices, railway stations
and public buildings and in addition
are furnished to local telephone ex-
changes.

State agricultural colleges are put-
ting on special radio courses; manu-
facturers of radio apparatus advise
greatly increased sales in the areas
covered; State agricultural bureaus
announce increased activities among
the farmers in the formation of asso-
ciations and requests are coming from
all Western States for the immediate
extension of pgrain and live stock
broadcasts to all sections.

+ + 4

Regular Radio Opera Service

RESH German-made music will
be served mightly in Christiania
next winter. HRecent experiments in
transmitting entire operas to Scandi-

Dxen, Ea

Radio and Politics

R. MAGEE, Major Williams,

Dr. McGregor and their asso-
ciates, of Pittsburg, are turning to the
wireless telephone for campaigning
purposes.  Arrangements have been
made with the Westinghouse Electnic
and Manufacturing Company whereby
thg regular nightly programs sent out
by wireless will be given over to the
candidates for one week. It is to be a
wireless telephone political week. In
all, the messages will reach about 40,-
ooo operators through the United
States and Canada.

It was found impossible for the can-
didates to reach the Westinghouse
broad-casting station at East Pitts-
burg, kmown in wireless telephone par-
lance as the KDEA station, and at the
same Hme fll their many speaking
dates throughout the county. 5o the
Westinghouse Company has installed
another broadcasting station at Wood
and Liberty streets and the candidates
will be whirled to the sending end of
the wireless, where they will make
their speeches in turn, and then will
be whirled back to their tours of the

city and county,



The Manufacture of Modern Vacuum Tubes for

Radio Detection, Amplification and
Power Work

ONTRARY to the prevailing

IMpressicn among some radio

experimenters, automatic ma-
chinery plays a relatively less impor-
tant part than is generally realized in
presemt-day methods of making
vacuum tubes for wireless work.
Many skilled hand operations enter
nto the process of manufacture and
increase the difficulty and cost of pro-
duction to a marked extent, The truth
of this assertion can be strikingly il-
hastrated by a visit to the Edizon
Lamp Works of the General Electric
Company, one of the modern plants
where vacuum tubes for radio pur-
poses are made. The wviews here
shown were taken at this plant. They
illustrate in detail the various steps in
the manuvfacture of radiotrons, the
new series of vacuum tubes put on the
market by the Radio Corporation of
America.

Figure 1 shows fourteen different
stages in the making of a radiotron
before the filament and grid are in-
serted into the bulb, The bulb, in
turn, is exhauvsted of its air content
and sealed, after which comes the

Flgure l=¥arlows stages o rthe manafaciure of @ Radiotron wp (o (e time the apparatus s

work of inspection and testing. This
will be described further on.

The top row of figure 1, from left
to right, shows the welding or joining
together of the leading-in wires to the
supporting leads, which subsequently

Langmulir maatlom pump, which sxhnusts

alr from 1 tobes by passing n blast o

mMEPCIFY VA[OF ACTo&s ihe mouih of the rcom

tainer, thos prodocing the most  perfe
vRCcOOom known

Il‘

the bull

hold the grid and filament. The ne-
cessity of preventing any possibility
of air leakage makes the sealing of
the leading-in wires into the glass
gtem of supreme importance. Ordi-
nary sealing will not do, so the junc-
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tion is made tighter by beading the
wire with a small globule of molten
glass, which hardens about the joint.
These welded and beaded joints make
an air-tight connection when pressed
inta the seal shown in the fourth hg-
pre, The leading-in wires are cui to
the proper length by mean: of hamnd-
operated cutting dies and three of the
supporting leads are bent to the shape
necessary to hold the plate (see sixth
figure from the left). Extreme care
in  manipulating  the device which
bends the leads is necessary to secure
uni formity.

Another nand-operated die forms
the tungsten filament in an inverted V'
shape. Because of the small diameter
of thizs wire, care again must be exer-
cised to see that the filaments are ex-
actly uniform both in size and shape.
Upon the exact length of wire depends
the best operation of the tube. If it
is § per cent, short, for instance, the
life of the tube may be cut in half.
When finally formed, the filament=
are welded to the leads.

Formation of the prid iz the next
step, the two supporting side rods be-

ready io be sepled 0o

ing first bent to a degree of extreme
nicety, Around these two supports is
now wound the grid mesh and secure-
ly welded wherever contact with the
gide support is made. Omly specially
selected  wire of umform  tensile
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stremgth can be used in making the
grid, as uniformity in shape must be
assured. Although this welding opera-
fon 15 accomplished by machine, the
operator must obtain perfect welds by
close application o the work; and
since the welder is hand operated, uni-
form pressure is essential to secure

s

Awhering the Slament (o ome of the supporiing leads by a iloy

be necessary were the opérations en-
tirely accomplished by machinery.
After the gnd and flament are in
place, the plate is punched from sheets
of meokel or molybdenum and welded
to the vpright supports. This is an-
other operation which requires careful
use of the welder by the operator.

Hire hotmed sider (be snd of the Hlament and welded to 8 support

1 perfect weld., It sometimes takes
wo weeks or more to adjust the wel-
ler to the proper operating conditions,
Teo much current will cause the wires
o melt, too little will not insure a good
weld. The exact amount of current
ind pressure must be determined by
perating experience. If even one of
the grid mesh wires is not welded
dosely to its supporting rod, the tube
will fail to pass the rigid tests requir-
ed of it,

The third figure from the left in the
wwer row of figure 1 shows the grid at-

Farming the plate with hand-operated die previoas (@ it allaehisest
to the suppors

tched to the lead of the stem with the
Jament supported inside, equidistant
tom the two grid rods and from the
grd mesh., The delicate nature of the
material which must be worked, shap-
ol and attached to the supports calls
lor a much higher order of intelligence
m the part of the operator than would

The last operation consists ot
“anchoring” the filament in place. A
amall wire, hooked at one end, is in-
serted beneath the top of the filament
and the other end is then welded to
the third upright, Securing the proper
tension on this anchoring wire or sup-
port, to hold the filament firmly in its
place and at the same time to allow for
expansion when operating, is one of
the finer points of the process which
invalves much caleulation and thought.

The stem containing the grid, fila-
ment and plate, is now ready for in-

sertion in the bulb, after which it is
sealed at the base. The tubes are then
prepared for exhaustion, placed in
racks and connected to  evacuation
pumps by means of which the highest
known degree of vacuum is atrained
through a process which, in addition to
being among the most inportant steps

MANUFACTURING VACUUM TUBES 19

in the manufacture of the tubes, is
one of the most interesting as well.

The vacuum pump, in spite of its
remarkable effectiveness, is simplicity
itself in operation. It has no mov-
ing mechanical parts, A stream of
mercury vapor, produced by a small
electric boiler, and moving at high ve-

Assembling the grid over the Blament

locity, entraps and sweeps along with
it the air or gas molecules from the
container undergoing exhaistion and
delivers them to the rough pump,
which ejects them into the air, while
the mercury vapor itself is condensed
and flows back into the little boiler.

Accurate machines and dies are re-
lied upon for the major process; but,
as stated at the beginning of this arti-
cle, they are not so amtomatic that the
human element is eliminated. In fact,
much of the success of turning out a
uniformly excellent product depends

Mousting the plate om the sapperiing leads over the grid snd

filament

quite as greatly on the intelligent ma-
nipttlation and maintenance of the ap-
paratus psed as on the accuracy with
which the machinery itself is designed.

Care in designing the apparatus is
not all that 15 involved, however, Anal-
vsis of the material to be employed in
the mbes 15 a phase of manifacture
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which is being given constant atten-

Testing detevior tubes under acinal eperaling condilfions befors shlpmant

for use and whether they will stand operated under normal conditions and

tion. Thus, the nickel, wire, copper, up under continued operation, every tube is tried out in these sets

molybdenum, etc., are put through
varioiis tests to determine their ftness

"
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Testing of each type of tube made is  and must show a performance within
accomplizhed in sets where the tube is  predetermined limits.

The grid, Alament and plate senled into the bullh, which s then exhaosted and seabed Ingo (he hass receptscls

Radiophone Broadcasting by Radio
Corporation

EGULAR broadeasting of music and speech
R will be started about Oectober 15 by the
Hadio Corporation of America from a new radio-
phone station which is now being installed at
Aldene, (Roselle Park), N. J. The power will be
approximately one kilowatt and the wave length
on which all broadcasting will be done will be

360 meters. The call letters for this station will
be WDY, It is expected that the station will be
operated three or four nights each week between
7and 11 p. m., although it may be decided later on
tov inerease this schedule. Definite announcement as
io hours of operation and programmes will be made
in next month's issue of Tue WireLess Ace.
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The UV-216 Kenotron — Its Operation
and Application

teur has become interested in

A, telegraphy and telephony.
[n order to utilize these methods of
mansmission a number of new pieces
of apparatus were required, among
them Kenotrons, Radiotrons, etc. The
present article, the first of a series,
will consider the Kenotron only with

QL’ITE recently the radio ama-

L B

-hr:

Filgure 1—20-Wali Kenoiren madel

& view to assisting the amateur in its
sroper use and application.

The introduction of these new sys-
wms of transmission have necessitated
the use of a hugh frequency generator
or radiotron capable of supplying ra-
i frequency currents of constant
amplitude, The Radiotron requires a
te. power supply of comparatively
‘igh voliage depending upon the type
of Radiotron employed.

Several power sources are available:

1. DC generator

2. Mechanical rectifier
3 Chemical rectifier
4 Kenotron rectifier

The first three types have been tried
iy many, but the manifold advanages
of the last type are not so generally
imwn. For the average amateur the
mAor gemerator set is usually pro-
stitive from the standpoint of initial
wsl. The mechanical rectifier is quite
mited as to the power it can handle
] has the additional disadvantape
of moving parts and contacts. The
themical rectifier requires consider-
ible care, is bulky and is generally a
yree of trouble due to breakage of
ln and heating of cells. The Keno-
imn rectifier has all the advantages of
the other methods with many addi-
tonal features. All that is required
% a reasonable understanding of its
Uptration to obtain excellent results.

While a thorough knowledge of the

By W. R. G, Baker

Radinc Engineer, Gegeral Electrle Ca,

physics of the Kenotron is not abso:
lutely essential, some idea of its fune-
tioning will be of considerable assist-
ance. Of course, the amatedr can de-
termine for himself how this tube may

3 .
*I
i

UV-216

be applied by actual experiments. This
procedure is apt to be expensive and
may not produce resulis,

The starting point with all electron
tubes, whether Kenotrons or Radio-
trons is the electron theory. Accord-
ing to this theory the atom of elec-
tricity is called an electron. The elec-
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Fligure J—Lircnlt for ebtalning DUC.
charncterisles

tron is the indivisible unit of electric-
ity, or more specifically the unit of
negative electricity. An atom of mat-
ter contains electrons, the nomber of
which depends upon the particular
kind of matter under consideration.
If an atom of matter has electrons in
excess of mormal, it is considered as
being negatively charged. Conversely,
an atom of matter is posihive if the
numhber of electrons are less than nor-
mal. When a current of electniaty
flows, we may consider it to be due
to a definite movement of either elec-

21

trons Or positive or negative atoms.
These electrons and atoms of matter
are thus capable of carrying electric-
ity and as such are called ions,

In a conducting material there is
constantly occurring a shifting of the
electrons, but unless an electric feld
is applied the unattached electrons
have no dehnite movement. When,

Flgure 2—8-Wati teansmittiag tube; Badictrom UV-203

however, a difference of potential is
maintained between two points of the
conducting material a steady move-
ment of the electrons take place
toward the point of higher po-
tential. Under this condition the elec-
trons leave the conducting material at
the point of higher potential and are
returned at point of lower potential.

Under ordinary temperatures the
clectronic movement is continually oc-
curring within the boundaries of the
body. When the temperature is in-
creased the velocity of the electrons in-
creases until finally the attraction be-
tween the electrons and the atoms of
matter is overcome and the electrons
pass through the boundary surfaces
and leave the body. This evaporation
of electrons from the hot body is
termed emission and while dependent
upon the temperature is also materially
affected by such factors as the nature
of the material, presence of gases, etc.

The UV-216 Kenotron to be consid-
ered is shown in figure 1. It will be
seen that it is quite similar in appear-
ance to the UUV-202 Radiotron shown
in figure 2, having the same overall
length of 524 inches and utilizing the
same mounting base.

The hot element (cathode) in the
UV-216 Kenotron is a filament of duc-
tile tungsten wire about 2 inches in
length and bent in the shape of a V.
The cold element (anode or plate) is
made of sheet molybdenum formed
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into an oval shape about 1 inch long,
3% inch wide and 4 inch thick.

In order 10 study the operation of this
device we shall first study its charac-
teristica under no load conditions.

Referring to figure 3, if we make
the plate positive with respect to the
filament, then electrons emitted by the
filament will be drawn toward the
plate. If the plate s negative with re-
spect to the hlament or if it 15 at the
same potential as the filament, the elec-
tric field necessary to attract the elec-

THE WIRELESS AGE

tween the plate and filament. As the
potential of the plate is increased the
current between the filament and plate
increases until the potential becomes so
great that the electrons are removed as
fast as they are emitted. An increase
in potential of the plate beyond this
point results in no further increase in
current and the current at this point is
called the saturation current. The
potential of the plate at which the sat-
uration current occers is called the
saturation voltage.:

OCToRER, 1021

ly high voltage to withdraw all the
electrons from the filament the applied
voltage is 100 or less we obtain the
characteristic curve shown in figure 5.
The ]:Iutt current under this condition
is called the space charge current to
indicate that the space charge is now a
factor, due to insufficient plate voltage,
The I, E., characteristic curves
shown in figure 6 illustrate the varia-
tion of plate current with the vol
applied to the plate when different fila-
ment voltages are wsed. This family
of curves having the same general

s characteristics, are usvally termed
- the D.C. characteristic curves and
B
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Flgure 4—B8niursilen current obfelnsble from a UV-216 Kemod rom

with differsnt flsmen) currents

trons to the plate is not present with
the result that the electrons accumi-
late around the filament, This accumn-
lation of elecirons creates a negative
charge which reacts on other electrons
and forces them back to the filament.
It is only by neuvtralizing the negative
or space charge that the electrons leav-
ing the Mament can exceed those re-
furned, due to repulsion by the space
charge. For any given filament tem-
perature a certain number of electrons
are emitted but these will be balanced
by an equal number of retumning elec-
trons unless after emission the elec-
trons are carried away.

It is evident then, that the current
hetween the filament and plate depends
not only upon the emission of elec-
trons, but also wpon the potential be-

Figure 4 shows the saturation cur-
rent obtainable from a UV-216 Keno-
tron with differemt filament currents.
This curve is obtained by the circuit
arrangement shown in hgure 3. The
ancde is maintained at a D.C. poten-
tial sufficiently high to carry all the
electrons  from the hAlament. This
means that no space charge effect is
present, due to the fact that every elec-
tron 15 carmied across to the plate. It
should be noted that, with this no load
comdition, the entire potential drop oc-
curs in the Kenotron,

The plate current in this case is
sometimes termed the emission cur-
rent, in that it tepresents the maxi-
mum electron emission possible, since
no space charge effect is present.

If, instead of maintaining sufficient-
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Flgure S—{Chacacteristic curve of the spare vharge curremt

provide us with considerable informa-
tion,

It should be noted that for a given
filament voltage an increase in the
voltage applied to the plate or anode
results in an increase in the plate cur-
rent up to a cerfain value of E,. As
this value of E; 15 exceeded the rate
of increase of L gradually decreases
until finally a further increase in E,
results in practically no increase in
plate current. Let us consider what
occurs in the Kenotron to produce this
effect.

Referring to curve No. 2z we see
that the plate current steadily increases
until the potential applied to the anode
reaches 120 volts; that is, the drop of

ential between filament and plate
15 120 volts. As this voltage is ex-

I | [ ]
i I
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ceeded, the rate of increase begins to
fall off umtil at about 160 volts the
plate current is practically independent
of the potential applied to the plate.

It 15 evident that the electron emis-
sion is sufficient to maintain a space
charge effect until the anode voltage
exceeds 120, Beyond this voltage and
umtil 160 volts is exceeded the space
charge effect is rapidly decreasing un-
til when the plate voltage exceeds 160
we find that I, has practically attained
i3 maximum valie, The limitation in
plate current in this case, is doe to the
fact that, at the filament temperature
corresponding to 7.5 volts, all the elec-
trons emitted are drawn to the plate,
The veltage applied to the plate when
safuration occurs (E.) is determiined,
from the curves, by the intersection of

CHARACTERISTICS OF THE KENOTRON

voltage until a point 15 reached at
which the rate of increase in 1, falls

off until fnally the f.{'dat: current 1s
independent of the hlament voltage.

At this point the emission is so great
that the anode voltage cannot draw
all the electrons to the plate. The

space charge therefore limits any fur-
ther increase in I, by repelling elec-
trons back to the filament at the same
rate they are emitted. The satura-
tion current is in this case called the
full space charge current since the
current is independent of the filament
voltage.

These curves indicate that a certain
minimum temperature must be reached
before the full space charge effect is
obtained and that the higher the ap-
plied voltage, that is, the drop of po-

23

we will consider two simple circuits,
one for hali wave and the other for
full wave rectification. The circuit for
half wave rectification is shown in fig-
ure 8, where the filament supply is
taken from either a separate winding
on the plate transiormer or from a
separate transformer. In either case
the winding of the filament trans-
former must be insulated for the plate
voltage. From our previous consid-
eration of the Kenotron we know that
the device conducts practically no cur-
rent when the plate 15 negative. When
the plate iz positive the device becomes
conductive. This action results from
the fact that the plate is the cold ele-
ment, hence does not emit electrons,
Electron: emitted from the filament
are carried to the plate resulting in
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the tangent lines, and the saturation
oorrent is taken as the plate current
arresponding to this voliage.

1 the plate current did not continue
o increase slightly with increased plate
voltage the current corresponding to
160 volts would have the same value
as the saturation current correspord-
ing ta E; = 7.5 volts, figure 1. This
increase im plate current is due to. the
egher filament temperature resulting
from the plate heating up. For our
mrposes we can neglect this additional
mcrease in plate current.

It i& seen that as the filament volt-
age is increased the value of the sat-
uration voltage and current is also in-
creased. This 15 due to increased emis-
son (figure 2) caused by the increased
flament voltage. The greater emis-
=0 i T requires a stronger elec-
tric field to remove all the electrons
and thiz is obtamed increasing the
ptential drop thro the Kenotron.

Fignre 7 shows another family of
turves illustrating the variation of the
fate corrent as a function of the fila-
ment voltage, the circnit arrangement
«ill being that shown in figure 3.

It will be seen that for a given plate
voltage [, increases with the filament

voltnge applied io ihe

reni flament vollages are used

tential through the kenotron, the
higher must be the cathode tempera-
ture to obtain the full space charge
effect.

S50 far we have established the fol-
lowing general characteristics of the
UV-216 Kenotron,

1. If the voltage applied to the
anode iz sufficiently high the space
charge effect does not occur and we
obtain the emission current.

2, The plate current may be lim-
ited by the filament temperature ; that
iz, the applied voltage is sufficiently
high to draw all the electronz to the
plate (figure 6).

. The plate current may be lim-
ited by the space charge effect, in
which case the emission iz so at
that the voltage applied to the plate is
insifhcient to withdraw all the elec=
trons from the neighborhood of the
filament (figure 7).

We have so far considered the D.C.
characteristics of the Kenotron. Be-
fore investigating the operation of the
device under load conditions we will
consider its application as a rectifier of
alternating currents.

In order to illustrate the rectifying
properties of the UV-216 Kenotron

Figure T=—¥nariation of the plaie corrent as 4 foncilen of the Alameat

woliage

one-way conduction through the tube.
Figure g shows an oscillogram of the
voltage applied to the plate of the
Kenotron, and the wave shape of the
plate current. It will be seen that the
negative half of the wave has been
completely eliminated, hence the term
half wave rectification,

The circuit for full wave rectifica-
tion is shown in figure 10. Oscillo-
grams of the wol applied to the
plates and the recti current ‘wave
18 shown in figure 11. It will be noted
that the negative half of the wave has
been shifted to the positive side and
fills in the spaces caused by its elimi-
nation when using half-wave rectifica-
tion,

The oscillograms of both half wave
and full wave rectification show the
rectified current wave having the same
general shape as the applied voltage
wave, The of the current wave
depends upon the DUC, characteristics
of the Kenotron and upon the magni-
tude of the applied to the
plates. Referring to figure 6, curve 2,
suppose that the peak value of the
voltage applied to the plate exceeds
the satoration voltage E,. The cur-
rent wave will then show a flat top

~ - I.. - -
Original from

UNIVERSITY OF MICHIGAN



24

instead of approximating that of the
applied voltage. This is due to the
current-voltage charactertistic of the
tube and never occurs unless the tube
is improperly operated.

It is evident that distortion of the
current wave may also occur by op-
erating at reduced filament voltage. If,
for example, the Kenotron is operat-
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Flgnure B—Clrcult for Bolf wave rectlBentlos

ing under normal conditions and the
filament voltage was reduce to 7 volts,
the value of E, is decreased with the
result that the potential applied to the
plate tly exceeds this new wvalue
of E; This effect is shown by the os-
cillograms in figure 12, for full wave
rectification with different values of
filament voltage. VWith the normal
filament voltage the current wave is
practically a reproduction of the ap-
plied potential, but as the filament
voltage on the tubes is reduced the cur-
rent wave begins to exhibit a flat top.

Flare current

ANNANNAN
VUVVVVY

Flake vollage

Figure 11—Osclllogram foll wave rectifiention

Figure 13 shows oscillograms of full
wave rectification where the fAlament
voltage of one tube is maintained nor-
mal, while that of the other tube i3
gradually decreased.
It is therefore evident that the sat-
uration voltage is of considerable im-
nce, since an increase in voltage
md E, results in no further in-
crease in current, Hence, if the drop
of potential through the Kenotron ex-
ceeds E, the device aperates inefficient-
ly. 'On the other hand, since we have
found that the valie of the saturation
clirrent increases with the filament
voltage the Kenotron operates ineffi-
ciently if the applied voltage to the

THE WIRELESS AGE

plate is less than E,. This is due to
the expenditure of power in the fila-
ment when the resulting emission can-
not be utilized due to the low value of
applied volt

In applying the Kenotron as a
source of direct current; that is, as a
rectifier, we must consider the opera-

Plare current

Plate voltage

Flgure ﬂ—'lll-l:“llh:l:ﬂm of the volimge
o (he plate and fhe wave ahnps
plate curremi

i

tion of the device under load condi-
tions. For the present the use of flter-
ing or smoothing-out apparatus will
not be considered, the load consisting
of resistance inserted in the plate cir-
cuit as shown in figures 8 and 10,
When using the Kenotron as a recti-
fier of high voltage A.C. it should be
noted that current 15 not passed with
the high voltage at the terminals of the
tube, Cuarve 2 in hgure 6 shows that
the maximum drop of potential (E,)
through the Kenotron is about 140
volts. During that part of the cyvcle

?-E}?

Flgure 1I—{wciilograms lasratin
fisment voltage om wave shape.
rectifentlon

affect af
1l wave

when the filament is negative with re-
spect to the plate, curremt flows
through the external eircuit in the di-
rection shown by the arrows in figures
8 and 10. Ewvidently the voltage drop
through the tube now depends i
the kenotron resistance and the load
resistance as we have in effect two re-
sistances in series across the supply.
If the load resistance is sufficiently
high the drop through the tube will be
less than that required for efficient op-
eration, As has been shown, this re-
sults in expending power in the fila-
ment that iz not utilized. If the load
resistance is decreased the current
through the circuit increases, hence,
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the voltage drop through the Kenotron
increases. This increase in current
can continue until the voltage drop
through the tube reaches the satura-
tion voltage. The current through the
circuit then represents the saturation
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current. A further decrease in load
resistance then simply applies a high
voltage across the tube without in-
creasing the current. \When the load
resistance is entirely cut out the full
supply voltage is applied to the anode
with the result that praciically all the
energy is liberated as heat at the plae
and may raise it to such a temperature
that ionization will occur, ruining the
tube,

The curves shown in figures 14, 15,
16 and 17 illustrate the characteristics
of the UV-216 Kenotron for both half
andl full wave rectification. These

Figure 12—0srcillogeama iiiusi railng of; .
flement voltage on wave Hdliu:i:': b

curves were obtained with the circuit
connections shown in figures 8 and 1o
with the Kenotrons at all times
erated at normal rating, which is:
Filament Volts 7.5
Filament Amperes 2.35
AL Input Volts 550
It will be noted that the action of
the Kenotron, as the load resistance is
increased, is the same, whether full or
half wave rectification is employed.
T'hl:lt:urves show that the rectification
ency increases as the load resist-
ance 15 increased. This would be ex-
pected since the effective resistance of
the F:Tenﬂtmn is nearly constant when
working below. the saturation voltage

L J (P | 1
I Al |

1 H
Il T ]



Ocroser, 1921 CHARACTERISTICS OF THE KENOTRON 25

LE.} 50 that as the load resistance is E: = 7.5 volts E; = Effective filament
increased a g_r;im_:r proportion of t!;: I = 2.35 amperes voltage
energy  suppl iz consumed in the 7 — - '
load.” Full wave rectification will, of E = 550x.707=38g volts I, = Effective filament
course, deliver twice the energy since 1 TR -ATpees current
%I!: il':aﬂl::rﬁa lll:rl' !:_{Iil; E:{a_;;? a;:'jcd u}'ﬂir?d. R = 4030 chms The d-nnifrnn efficiency ; that is, the
watts F : i rethcaton. §
output” ctrrves illustrate that the Eeno. ‘E:nhnutp'ut of the rectifier 15 then ency o mncation, 15
trom, Ii:Eﬂe almost all electrical appa- g ¥ W, IR
ratus, gives the maximum output when W, =IR Etl = —— = —
the resistance of the load is equal to  where W, E
the effective resistance of the Keno- W, = El-uupult in watts Eel = Electron efficiency
e I = Effective current in .
It is apparent !t;mm the curves that load and the overall efficiency of the Keno-
e fAn increase the output of a Keno- = . tron is
trim h].r raising the voltage without in- R = Resistance of load W
creasing the losses within the tirbe, Since the load current and the plate E’ off —
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Figure 14—Half wave foctlficatlon Flgure 15—Full wave reciifention =
povided we also increase the resist-  input is The effective voltage across the
ane of the load so as not to exceed W, = EI tube itself is
k> s;;uralicrn current. [t mu:.:fhe where E, = E—IR
‘emembered, however, that the full xr, i g = 3 S T
ransformer voltage is applied to the Wi e Input: 1o rectifier in The loss in rectification is given by
Renatron during the negative half n Wi=E,I=W —W.=W, (1—E el)
crele and since the tubes are designed E = Effective plate volt  yypo, W, is the loss in watts and ap™
lor 530 volts effective, this is the age pears as heat dissipated at the plate,
Maximum A.C. voltage that should be In the case of half wave rectifica- hence—
“Pplied. e . tion the effective plate voltage is only -
In obtaining the data shown in o7 times the effective transformer We = — x 4030 = 203
firves 14 to 17 t!'”ﬂ F_’!ﬂ"‘-' and filament voltage, since only one-hall of the o071
"iltages were mamtam?fd constant and  yave s utilized, watts
1 ammeter rﬂdi“g effective corrent Thﬂ h-_'l:ﬂ i“ t 1% Fiven b}' r = e
25 placed in series with the load re- W TEI . B W, o o71 % 389 = 276
“itance (figures 8 and 10). For the S .
Mrpose of illustration, we may con-  where W = (071 x 380) + (7.5
fler 3 case where a single Kenotron W* = Total input to Keno- x 2.35) =

5 used for half wave rectification. tron in watts : 45.2 watts
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0.3
Eel =— =735%
27.0
20.3
Eefl = — = 440%
45.2
E. = 389 — (.071 x 4030)
= 103 vaolts
! WL = 276 — 203 = 7.3
& walts

The results shown above are modi-
fied slightly when a filter cirenit is

THE WIRELESS AGE

decrease in the electron emission be-
cause the filament emissivity increases
during the life.

If the filament is operated at con-
stant current, then as the resistance of
the filament increases, due to evapora-
tion, the temperature also increases,
resulting in increased emission and
only about one-third the life. It is
evident, therefore, that the flament
should be operated on a voltage and
not a current basis,

Cther factors, such as the diameter
of the filament wire, etc, also govern

OcToEER, 1921

but in general the normal voltage of
7.5 should be maintained.

The second operating feature re-
silting in decreased life is the use of
higher effective values of A.C. vol-
age than that specified which is 530
volts, The Kenotron like almost any
other device can be overloaded., While
the UV-z216 Kenotron can stand con-
siderable overload, such operation, if
comtinued, may result in heating the
plate or other metallic structure or the
glass of the stem to such an extent
that a minute amount of occluded gas
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Figure 18—Half ware reciification

used, but, in any case, the I_[V-zlﬁ
Kenotron is capable of delivering 20
watts at 350 volts. I the flter ar-
cuit is properly designed we are then
able to provide the U'V-202 Radiotron
with a suoitable high m]tln.ge_due!:t
current supply. The filter circuits will
be considered in a later article.

One of the chief considerations
from the viewpoint of cost is the hie
of the Kenotron. In general, the life
of the tube is taken as the life of the
filament. With wmetallic filaments,
such as tungsten, the volatilization
causes the filament to graduvally wear
away with a resulting increase n the
resistance of the filament.

If the filament is operated at a con-
stant voltage the decrease in the diam-
ster of the filament will cause a de-
crease in the filament current but not a

the life, For our purposcs it will be
sufficient to call attencion to two op-
erating features that usnally determine
the usefulness of the Kenotron. The
first is operaiing at filament voliages
other than the rated 7.5 volts. The
effect of such operation is indicated
in figure 6. Taking the life obtained
with 7.5 volts as 100 per cent. the ef-
fect of operating at other voltages 1s
shown in percentages on the curves.
It should be noted that with 8 volts
on the filament the life i1s but 45 per
cent. of that obtained with the narmal
voltage of 7.5. The effect of operat-
ing at decreased voltages is to increase
the life very materially, but this can-
not be carried to the extreme. The
general rule should be never to use a
voltage above 7.5. In some cases a
slightly lower voltage may be used,

Original fromn
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Flgure 1T—Full wave rectificallos

is liberated. The presence of this gas
means an imperfect vacuum and col-
lisions will occur between the elec-
trons emitted by the filament and the
molecules of the gas. The result of
these collisions will be the breaking up
of the gas molecules into electrons and
positive atoms. The electrons will he
drawn to the anode possibly colhding
with other gas molecules and ionizing
them, the positive atom will be driven
into the space charge and possibly the
filament. If this condibon prevails
to any considerable extent, the ioniza-
tion will become visible as blue glow.
Whether visible or not, its effect iz a
great increase in the plate current,
hence increasing the overload on the
Kenotron until finally either the tube
fails mechanically or causes a short
circuit on the supply.

HIGAN
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RADISCO
BETTER “B”
BATTERIES

No batlery al the price
i3 as good:
No batlery al any price

ts  betler:

For radio phone work, Radisco
l'.Lc'I:-e' ‘B |.1:|.1r~n-r-=.||r vide a
reliable source of power with-
ot the -'I|-=.a:rr'r=a'|ln- T ||| il
mator generator of the rectified
G0 cycle tone.

Small Size, $1.50
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MEWARK. M. J

ALBANY, N. Y.

Shotton Radio Mig. Ca.

B Market St
ASHEVILLE. N. C

Hi-Grade Wireless In-

strument Co.

ATLANTIC CITY, N. I

Paramount Radio Supply

Arkansas & Pacific Ave.
BOSTON, MASS,

Atlantic H:-:ﬁn {.'n.

TIZF Boylston 5t
BROOELYN, N. T,

Kelly & Philli

J12 Flatbush Ave.
CHICAGO, ILL. 1

Chicago Hadio Lahs,

1316 Carmen Ave

Branch, Peoria, 111
EUREEKA, TLL.

Kilaus Radin Ca.

These Radisco Agents are GOOD Dealers

KAN3AS CITY, MO.
M:Erfa.r}' Fadin Supy
dth and Delaware 5is,

MeKEESPORT, FA.
E & L Electric Co.
42 Oflive St

NEWAREK, M. ]J.

A, H, Corwin & Co.

4 Wert Park S5t
NEW DRLEANS, LA,
Rose Radia Supply

G4 Gravier St

OMAHA, NEBRASKEA

0. B. Radio Supply Co.
406 Brown Buildimg

NEW BRUNSWICK, N.]J.

Geo, W, Delaplaine
306 George S0 and
Hth and Magnolia Sts.

PHILADELPHIA, PA,

Philadelphia School of
Wireless Telegraphy
15333 Pine St

FITTSEURGH, PA,
KHadio Electric Co.
RBIF Fifth Ave

PLAINFIELD, N. I.

Faul B. f-'r“irr,
154 E. Front St

PORTLAND, ME.
Atlantic Radio Co,
15 Temple 5t

PROVIDEMNCE, R, 1.

Rhade Island Electrical
Emquipment Co.
45 Washington St.
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The new coupler ha

and 1s based on rock-bottom be
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ies to all Ra
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possible price, consistent with *

Buy your radio apparatus now
who will gladly give you his ac
sults from your radio investment
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SCRANTON, PA.
Shotton Radio Mig. Cao.
F. 0. Box 3
Branch 8, Kl.nlshurr St
]:In:nnslml.:ll M.

SEATTLE, WASH.
Northwest Radio Service
609 Fourth Ave. d

WASHINGTON, D. C.
Eastern Radio & Electric
U, 1405 Florida Ave.,
N. W.

Camadian
MONTREAL, QUEBEC
J. B, Miller
136 Vendome Awve,
N.D G
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The Vimy Supply Co.
567 Callege 5t
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ce of Satisfactory Performance”

kalers have complete stocks and
d a wider choice than a month

'reductions on good apparatus
buments shown here. The
rpwasa good buy, and today
#nice and long life for your

e on the market a short time, -

ar price levels.

mtis,  You can be sure that

¥ Guarantee ™ of the lowest

1y Performance.™
s 2 Radisco agent near you
sustance to get the best re-

NEWARK, NEW JERSEY

.

ADISCOE Your Guarantee

BARETUS -

NEW RADISCO VARIO-COUPLER
“Accurale lo the .002 part of an inch™

Entirely Standardized and made with machine precision, so that
micrometer measurements show less than 002 in, (& fraction of a
hair's breadth) variation in all important dimensions, Moulded
base, Formica tube, all metal parts brass,

Hundreds in use, every one noted for “"Satisfactory Performe
ance.”

Build your own regenerative set, But be sure to use Rapisce
Couplers and Variometers.

Price of Coupler, $7.50
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transmitter respectively, a larper box
in which the antenna wires and ropes
are packed when moving and which
setves as a table in camp, a =zix volt
Edison storage battery and a 45 foot
telescoping mast. This latter is often
dispensed with, a tree, or telephone
pole serving as a substitute.

The transmitter as shown in the cut,
i5 of the damped wave type. The spark
coil is & one inch heavy duty wireless
coil built by the Duck Company. The
fixed gap is alzo of Duck manuiacture.
The condeniser is a single section of
the Murdock molded type. The oscil-
lation transformer is an edpewise
wound Murdock with special hinged
mountings. There are five turns in the
closed cireuit windings and eight and
three<quarter turns in the secondary.
The hot wire ammeter, a General Ra-
dio Company's 0-1 amp., is mounted
on the panel with a heavy short circuit-
ing plug switch beside it. The antenna
switch is of the double-pole, double-
throw baby kmife type connecting the
metial to the transmitter or receiver
and disconnecting the battery from the
transmitter when in the receiving po-
sition. The key is mounted on the
cover of the case which serves as a
desk when open. All of the apparatus
is mounted on the panel and is thus
readily removed from the case for in-
spection or adjustment.

The receiver consists of a case ex-
actly similar to that containing the
transmitter, with the apparatus mount-
ed upon a panel and the B battery in
a compartment in the base. The tuner
15 a simple single circuit hook-up as

THE WIRELESS AGH

shown in the wiring diagram, having a
0005 mid. tuning condenser and inter-
changeable inductance coils of differ-
ent sizes for different ranges of wave
length. The grid condenser is a varia-
ble like the series condenser, 3 DeFaor-
est C. V. goo. Remler filament rheo-
stats are used for the detector and am-
plifier tubes. Hard tubes requiring no
critical adjustments are used with
fpood success,

The antenna system is made up of
four aerial and four counterpoise
wires each eighty feet long, of No, 14
B.&S. stranded lamp cord. The aerial
wires are equipped with harmess snaps
at one end which snap over a copper
band around the mast insulator. '.I.E:e
other ends have quarter-inch brass
plogs which fit with a taper into an
inzulated terminal block secured to the
mast just above the instruments. The
center of each wire has an Electrose
four-inch insidlator to which the guy
rope is fastened by other harmess
snaps. These ropes are also eighty
feet in length. Thus with the centers

ved out at right angles to each other,

e aerial takes the shape of a cobe
standing on one cormer, the wires
forming the edges. The counterpoise
wires are laid out on the ground under
the aerial wires and extend outward
the full length. They are connected to
another insulated terminal block at the
ends. The mast is in two section, each
24 feet long and two and one-half
inches square, held together much like
an extension ladder. e aerial wires
and guys support the top section while
the top of the lower section is guyed

OCTORER, 1921

out with four ropes similar to those
used for the aerial.

In setting vp the station the two
mast sections are telescoped, all aerial
wires and guys in place, the
stick raised and the lower section guys
run out and fastened. The section
15 then hoisted by a rope and pulley
and the aerial guys run out and fast-
emed. The counterpoise wires are then
laid and plogged to their terminal
block. The instruments are set up and
tuned and the station is ready for oper-
ation. This has been accomplished by
three men in less than twelve minutes
after arriving on the selected site.

In operating little attempt is made
to tune accurately the transmitter to
any particular wave length. The closed
circuit is adjusted to about 180 meters,
and the aerial circuit has to be ad-
justed for each set-up to deliver the
maximum antenna current, This varies
according to the surroundings of the
aerial and the condition of the spark
coil vibrator points. It usually runs
about .6 to B amps. The maximumnr
daylight ranﬁf is unknown. A distance
of thirty-eight miles has been easilv
covered through heavy summer static.
Cur main trouble with the sets is in
keeping the vibrator points in good
condition. They pit and burn quite
badly after five to ten hours of con-
tinval uge. In adjusting them we find
we better results if they are given
a fairly stiff tension and made to vi-
brate so as to give about a 250 spark
note, The receivers work with great
precision and reliability. Their sim-

(Contintied on page 42)

High-Power Amateur Radiophone

Excellent Work Done by University of
Nebraska Station, Y'Y, During the Summer

’]"! HE new high-powered radio-
hone set of the University of
Nehraska, Lineoln, Neb., eall

letters Y'Y, has been in daily opera-

tion for several weeks and the resulis
have been very gratiying to those
who designed and operated the set, in
view of the severe static conditions
which have prevailed duning the Sum-
mer in that section of the country, In-
terest in radiophones and CW, trans-
mitters has not been as keen in the
Plains States as has been true of other
sections of the country and this radio-
phone set, which is the highest pow-
ered set in that section of the esoun-
try, has created a great deal of inter-
est in this form of transmission,
Musical concertz have been trans-
mitted fwice daily by oYY, at 12 noon
and at 7:30 p. m.,, and many enthn-
siastic acknowledgments have heen re-
ceived from Nebraska, South Dakeata.
Town, Minnesota, Mizsonrt and Kan-

By H. O. Peterson. Bsc.,E.E.

sas, The station has been heard as
far as Aberdeen, South Dakota, in
daylight, the distance between Lin-
coln and Aberdesn being 340 miles.

Om Sunday evening, July z4th, the
American Legion Band gave a concert
at a local amusement park. Through
the courtesy of the Lincoln Telephone
Company, who provided a throogh
line between the park and the radio.
phone set, it was possible to broad-
cast the music of the band by radio-
phone, The music was picked up by
three microphones at the park, re-
layerd over the telephone line and then
transmitted by the radiophone set to
listeners in neighboring states,

The radiophone set of oYY, which
enmorises the front cover illustration
of this 1ssue nf Tre Wissiess Ace,
uwses four go-watt Type UV, 203
radiotrons and two S-watt tuhes as

UMIVERSITY OF

-.=.|'.u11:|:'h amplifiers. Two of the so-

waltt tubes are oscillators and two are
modulators. By throwing a switch all
four tobes can be used as oscillators
for either straight CW. or LCAV,
By changing a jack the radiophone set
becomes a buzzer modulated telegraph-
ic set, When using two so-watt tubes as
oscillators and two as modulators, the
antenna current is 3.5 amperes. When
all four tubes are used as oscillators,
the antenna current is § amperes,

The radiophone set wsed at g%y

was designed and made b}r H. 0. Pe-
terson, B.Se. EE., and in the fromt
cover illustration Mr. Peterson is

shown operating the set. The outht
is part of the laboratory equipment of
the Department of Electrical Enpi-
neering of the university. The radio
work of the collepe is under the gen-
eral supervision of Dean (), ], Fergu-
son of the Engineering College, who
15 an active member of the A TEE,
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Continuous Wave Transmitting Chopper

HE eontinuous wave set which

I employ is a vacuum tube set

using three oscillators in parallel.
To avoid the use of a separate modu-
lating circuit operated by a buzzer to
weure rhe effect of damped wave
transmiission, and which would re-
quire the use of three more tubes and
m|1~||1u11r:i| circuits, [ decided to build
1 chopper, thus interrupting the un-
damped waves at some high audible
rate. At the same time this would
enable me to reach a number of ama-
feurs that have no facilities for te-
ceiving undamped waves,

By M. L. Snyder
FIRST PRIZE $10.00

ing part of the chopper consists of a
brass disc between two dilecto plates,
the brass disc being cut with grooves,
a definitive number to a dise. A very
fine brush bears on this rotating disc,
and brass disc and dilecto plates are
s0 designed that when the brush is
opposite a groove in the brass disc it
does not make contact with it. bt
when the disc rotates so that the brush
is opposite the ungrooved part of the
disc it does make contact. The num-
ber of interrupiions is thus dependent

made by means of a rat-tail file. These
discs are separated by means of di-
lecto plates shown in details No, 4
and 4%, The No. 4A are the end
plates.  All the plates are drilled and
counter-hored as shown in the respect-
ive details. When the brass discs and
dilecto plates are drilled out properly
thev are clamped topether with the
1:l:|:|:|11}1n.j: SCTEWS ;Lmi assembled with
end plates, and set in the lathe. Each
brass disc is then turned down so that
it just projects a couple of thou-
sandths of an inch abowve the dilecto
separators and end plates. This will

Front Flevalon

Flan view and the front slevation of the C.W. chepper

The chopper in detail which 1 built

5 shown in the drawings. Inasmuch
i the note interruption on a buzzer is
capable of being varied by the tension
wrew umntil the desired note 15 ob-
tained it was considered advisable to
have some means of varying the rate
of interruption on the chopper. The
triving motor which I had was a con-
mant speed motor and so [ did not
consider it advisable to alter it in any
way for speed adjustment, and to in-
vest inp a variable speed motor was too
expensive. 50 I decided to build the
chopper in such a way that at constant
speed | could still obtain at least three
different rates of interruption and
therefore three different notes of
transmission. The method by which
this was done will be clear from the
following description.

The type of interrupter built is the
sr-called “rotating interrupter,” and
differs from the usual type of commu-
tator interrupter in that no commu-
tator is really employed. The rotat-

upon the number of grooves cut in
the dise.

In order to obtain the various notes
mentioned above, the chopper was
built with three discs, each having a
different number of grooves, As noted
in detail No. 1 the Arst disc has 24
grooves, the second in detail No, 2 has
32 grooves, the third in detail No. 3
has 40 grooves. Thus if the Arst disc
gives a note of 600 cycles, using the
second disc will give a note of Boo
cvcles, and the third disc will give a
note of 1000 cveles. The three brass
discs shown in the above-mentioned
details and numbered 1, 2 and 3 in
the plan view, are fly cut out of
1/32 inch sheet brass. One-half inch
holes are drilled in the center for the
shaft and 4 holes drilled with a No. g
drill to take the clamping screws
shown in the front elevation, which
are No. 10/32x5/16 inch round head
gerews, These clamping screws tie
the three discs and dilecto plates to-
gether, The grooves in the disc were
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insure excellent and tight contact be-
tween the brishes and Lirass dises,

This entire unit iz now ready for
mounting, and the steel shaft Mo, 8,
shown in the plan view, is forced into
the unit, care being taken that a good
tight fit is obtained. The mounting
for this unit is shown in detail in the
plan and front views. The wood
base holds the two bearing strips
No. 7, which are made of 1§
inch sheet dilecto, and into these are
forced the two bearings No. 9, made
of 34 inch. brass rod. After they are
in place the strips 7 are reamed out
for the 14 inch shaft.

The brush shafts No. § made of 1§
inch square brass fit into the bearing
strips No, 7 as shown in the drawings,
and are turned down at each end for
an B/32 thread. Tt will bhe noted that
on each of these brush shafis one end
15 left a little longer than the other,
this being used as a terminal contact.
The brush unit itself is shown very
clearly in the front* elevation. It is

UNIVERSITY OF MICHIGAN
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seen to be composed of a slider mech-
amism made of the channel brass de-
tail No. 16 and the angle brass detail
No. 15. To this angle brass detail is

—

attached the phosphor bronze spning
No. 6 for positive contact against the
brass shaft No. 5. The channel brass
detail No. 16 carries the brush proper
which is made of o.020 inch phosphor
bronze sheet. Two brushes are em-

THE WIRELESS AGE

ployed 180 degrees apart so that the
tension on the rotating unit will be the
same for each.

It will be evident now how the three

Nr2
AP grovees . Soocad

Constrectlonal deralls of the TW. (rans-
mittieg chopper

discs are employed. If the lowest
tone frequency is desired the brass
channel carrying the brush is moved
over to the disc No. 1, which is now
mn action, the other two discs being
idle. The brush bears on the first
disc having the fewest number of
grooves thus giving the fewest number
of interruptions per second. By mov-
ing the channel to either one of the
three dises any of the frequencies de-
gired may be had.

A pulley drive was used on this
chopper, simply because it was more
convenient. There is no reason why

OcToBER, 1921

the direct drive may not be used, Any
type of small motor will operate this

pper.
It might be useful to amateurs to

note that the 34 inch steel shaft No. 8
is machined to a 5/16 inch shoulder
and to }4 inch for the bearings. The
object of the shoulder was to prevent
end play which at first caused consid-
erable trouhble.

A Chopper for Interrupted C.W. Transmitters

HE advantages of C. W. trans-
mission  over damped wave
tramsmission, namely, less inter-
ference and greater carrying power,
are becoming clearer and clearer to
the amateur, as evidenced by the ever
owing number of . W. stations.
owever for one reason or another
there are a large number of amateur
receiving stations that have no oscil-
lating receivers and so are unable to
receive this C, W, stuff. In order to
enable the receiving stations not
equipped for €. W, reception to re-
ceive C. W, it is necessary to employ
a ch at the transmitter end to
interrupt the C. W. into a series or
train of waves. This interruption
should take place at an audio fre-
quency rate, preferably between oo
and 1000 times per second, in order
to derive the benefits of high tone
transmission.

Sometime ago in order to carry on
certain tests comparing the relative
merits and efficiency of mechanically
interrupted C. W, with buzzer modu-
Iated . W.. the writer had to build a
mechanical chopper with which to
carry out the expeniments. A come-

By A. Machson
SECOND PRIZE $5.00

plete description of this chopper with

all the necessarv drawings to enable

the amateur to construct a similar one,
is here given,

Flgure 2—Front view of ihe interrupter

Figure 1 shows a side view of the
completely assembled chopper, figure
2 shows a front view of the inter-

UMIVERSITY OF

rupter proper with the contact mak-
ing and breaking members, and the
other drawings give all the other nec-
essary details,

This chopper was designed to re-
quire a minimum of machine work.
This is one of the greatest advantages
of it and practically all the parts may
be bought in the correct sizes. Only
a little drilling and tapping will be
found necessary.

The driving motor (1) shown in
figure 1 was a small fan motor, but
any other small fractional horse-
power motor can be used, for as seen
from the drawings, the motor haz a
very light load, and simply rotates the
light contact arm 7. Tt is desirable that
the motor be one whose speed is
rtadi'[_jr variable by varying the resist-
ance in the field or armature, thus se-
curing the advantage of adjusting the
pitch of your transmitted note, The
motor shaft will not be long enough
to carry the various parts of the in-
terrupder proper =0 an extension shafe
q, nll' 3 inch brass rod. shown in the
details, was added. This extension
shaft was coupled to the main motor
shaft by means of coupling 2. made of
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Flgure I—Comstructlomal detsils of (he chopper

3/16 inch dilecto tubing. The shafts
and coupling block were drlled and
upped so as to be secured to each
other by 8/32 round head set screws.

From figures 1 and 2 it will be seen
that the interrupter consists of a sta-
tionary dilecto panel 5, on which are
mounted 24 equally spaced atuds 1o,
the rotating arm and contact making
and hreaking member being the brass
arm 7, carrying the contact spring 6.

The panel is made of 4 inch di-
weio stock,  Althongh the dega] draw-
ing of the panel shows an arch form.
this is not necessary, amd the panel
may be in the form of a square as
sown by the dotted line in the detail.
Thus it may be hought to the size re-

machining. The panel drilling is given _
in detail and practically all the holes contact studs 10, are mserted so that

iumred ready for use without any extra

Flgiare 1=—#ide view of the completely assemblsd chapper

for imfertupled

E Prize Contest Announcement

E' The subject for the new prize contest of our
| vear-round series is :

ﬂ! A.C.vs.D.C. for Filament Lighting
i | andPlateCurrent Supply forVacuum
g- TubeTransmission withWorking Data
;I CrLosing Date

g Contestants are requested to submit articles

at the earliest practical date.
Prize winning articles will appear in the
January 1922 issue.

All manuscripts should be addressed to the
ConTest Eprror of THE WireLEss AcE.

MNOVEMRER 1, 1021

Much has been said
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A CorD C.ara
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C.%W. iramamiiters
can be done with one size drill.  The

they are flush with
the top of the pan-
el. Theze studs
may be the ordi-
nary receiving
switch studs or
contacts, obtain-
able at any radio
dealer’s. It might
be interesting to
mention that I
first used for these
contacts No. 6/32
fillister head
screws, the heads
of which I filed
down until they
were flush with the
panel.  These contacts are fas-
tened to the panel by means of stan-
dard hex nuts, On the rear of the
panel; that i1s, on the side facing the
motor, these contacts are all electrical-
ly connected by means of a bare cop-
per wire soldered to the extended
threaded portion of the studs. This
wire 15 seen in Agure 1 and shown in
figure 2 by the circular dotted lines.
This common contact thus made is
broiight out to one of the terminal
hinding posts 11. The panel is se-
cured to the base by two angle brass
supports 12, which can be easily pro-
cured in the required size at any
afore.

The rotating arm 7, which makes
and breaks the contacts, is made of
3/312 inch brass, Although the detail
of this part shows the arm to taper
somew hat, this is not essential, Filing
down is about the easiest way to do it,
The rotating arm is fixed to the re-
volving shaft by means of the brass
arm bushing B, made of 3/16 inch
hrass tubing, threaded in two places
bv a No. 2/56 tap. The arm is fas-
tened to the bushing at these points
by No. 2/56 serews, the bushing held
*n the shaft by No. 8/32 screws.

UNIVERSITY OF MICHIGAN



34

The arm 7 carries the contact mak-
ing spring 6, made of 12 mill phos-
phor bronze. This has sufhcient
springiness to always insure a posi-
tive and good contact. The electrical
connection from this rotating arm is
made on the rear of the panel by way
of the extension shaft g, the shaft

THE WIRELESS AGE

spring 3, and the shaft spring block 4.
The brass arm 7 1s in metallic contact
with the shaft. A brass block 4 15 at-
tached to the rear of the panel, and a
phosphor bronze spring 3 makes con-
tact also with the shaft (see fgures
1 amnd 2). The electrical connection
is then brought from the block 4, to

Ocroeer, 1921

a binding post on the base. The en-
tire interrupter 1s secured fo the hard-
wood base.

As stated the speed of the motor
may be varied to give any required
pitch. At a speed of about 2000 rpm.
this interrupter with its 24 contacts
gives about an Boo-cycle note,

A Reliable and Simple Chopper for [. C.W.

By F. A. Miller
THIRD PRIZE $3.00

HE photograph shows a chop-

per I constructed and which has

proven very satisfactory for
LCAY, 1 douwbt if the idea can be
called ingenious, but without doubt
the chopper is highly practical, relia-
ble and zimple.

Any rotary gap with the stationary
electrodes reasonably close together
may be used. 1 had an old worn out
Henry K. Swope D, generator num-
ber 4, from which | removed the com-
miutator and soldered wires from each
segment | there being six segments } to
the segment immediately opposite (see
figire 1). Then the rotor was re-
moved from the gap, substituting the
commuiator for the rotor. Next [
took the brush holders out and substi-
tiuted them for the stationary elec-
trodes on gap. The brush holders are
3% inch brass rod with a slot sawed
about three-quarters of an inch long
and having a screw runming through
at the open end of the slot to tighten
it after the brush iz inserted (see
fgure 2J.

Next | inserted three thicknesses of
14 inch phosphor-bronze strip in each
brush holder slot and tlli':htil:ﬂ'l:d the
screws. These brushes are just long
enough to reach from the brush hald-
er to the top of the commutator, con-
nection being made with the commu-
tator at a point about half an inch
from the end of the brush. A brush
is placed on each side of the commu-
tator. The brughes should he suffi-
ciently «tiff to make a good firm con

The November WIRELESS AGE

It will have a full description of all the radio
_ features including the N. A. W. A, Broadcast-
ing Service, at the New York Electrical Show

i i i 3 ]

Figure 3—Chopper used for 1O W,

nection to the commutator and yet let
the commutator turn freely, The

-
VoY

length of the brushes will be deter-
mined by the distance from stationary
clectrode holders to the commutator.
The brushes are easily adjustable,

Don’t Miss

Figure P

Flgures 1 asd 2—Farts of n spark gap rigged op to use ln the chepper

R e

either as to length or pressure on the
commutator, by adjusting the set
screw in the holder or the set screw
on the electrode haolder,

By connecting the stationary elec-
trode binding posts in series with the
circuit to be chopped, the chopper is
ready for operation. The chopper may
be left in the circuit all the time even
for C.W. and phone, by noting that
the brushes are resting on the seg-
ments of the commutator and not on
the insulation between segments. This
feature eliminates the necessity for a
switch, and all that is nececssary to
change from CW. to LCW. iz to
start the motor or vice-versa.  The
maotor in my chopper revolves at a
speed of gooo rpm,, which with six
segments connected in pairs, gives a
frequency at six times the speed nf

hgure 1

the motor, or 24,000 per minute or 400
per second, This chopper can be
changed back into a spark gap in fAve
minutes if desired.

= =TT
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Making Spark Signals Clearer

T is probably the experience or
I most amateurs using a one bulb
regenerative circuit, and possibly
even & [wo-siage outfil, o encounter
umwelcome noises when toning for
spark stations. Speaking from ex-
perience, however, 1 have found that
in my UV-200 tube circuit, an im-
provement may be made wherehy
spark signals are amplified to a cer-
tain extent and cleared from nearly
all accompanying noises. [ am not
sure that there is anything new in the
idea, but the diagram shows the con-
nections used for the clearer recep-
tion of spark sigmals. I have not as
yet found the idea of any particular
value in C.W. reception or for radio-
phone work. It comsists merely in
the simple expedient of introducing
some wvariable inductance im addition
to the tickler. The logical place to
insert it in the circuit, of course, is
between the negative pole of the “B"
battery and the grid circuit, since the
variations from the plate will then be
passed on through the phone con-
denser, thence throu the induct-
ances [, and L,, which will pass it

By Lincoln C. Peirce

again to the grid circuit, The result-
ing signals will then be heard in clear,
high pitched tones suited to the ear
by means of the 0005 mid. condenser.

ductance, whether spider-web coils,
loose coupler, ete, e ground con-
denser may be left at zero for best
results and tuning may be regulated
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Flgure 1—Circult having s vardable induciance in the grid and flamene cieculis
te Improve recopiion of spork slgnals

A convenient transformer for this
purpose can be made from an old med-
ical coil of vhmriable induwctance. 1
find that it is well to lower the tickler
inductance and to use all the induct-
ance possible between the primary and
secondary, whatever the type of in-

entirely wirth the wvariable inductance
L, and L, and the .o0o5 mid. con-
denser. Tuning will be found very
casy. A double pole switch will serve
to cut out the added inductance when
receiving C.W. or radiophone.

Filament Current for Radiophone

sprnging up from every nock
and corner and the old spark ap-
paratus is being sold to the less experi-
enced amateur 2o that he may get his
start in the vspal way, Straight C.W,
and interrupted CAV, work, as well as

RADIEPP'HDHE stations are

By E. T. Jones

tor generator outhts for the plate sup-
ply, and other costly pieces required
to successfully mampuolate such a ser,
spon brings the tide of gloom high in
the heart of the experimenter.

This article deals particularly with
the filament lighting question and

A
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Isglalln of an econombca]l method of securlng Blnmnén| curfenl for radlophons work

modulated work at speech frequency
prove the flexibility of tube transmit-
ter. To merely have the desire to own
and operate a radiophone or C.V.
transmitter is one step in the right di-
rection. However, a second glance at
prices on storage batteries, soo0-volt mo-

shows how the cost at this point was
cut down from 300 to 400 per cent,
‘Having reference to figure 1 an ele-
mentary diagram of a special design
of transformer is shown. Three sets
of windings are provided, one for the
primary A.C. input, another for the

LNIVERSITY OF

secondary which delivers soo  volts,
and a third winding which delivers
just enough current to light the fila-
ments of the power and moduolation
tukses,

Not only is the price of this type
of transformer steep, but it acte at all
times to the best advantage in a C.\V,
circuit, Since the load on the plate
circuit or secondary winding is vari-
able and dependent upon the large ca-
pacity values of the oscillating circuit,
a vanable supply of filament current
is delivered to the tubes according to
the existing conditions. It is easy to
understand just how much trouble can
be expected from such a transformer
and it is clear that at times too much
current will flow through the flaments
and destroy them. This can be guard-
ed against only by inserting a circuit
breaker in the filament supply and
setting it for a critical amperage.

There is a second type of trans-
former on the market which is nothing

more than an ordinary 5tc]:-dcrwn
transformer, The price of this in-
strument is also steep. It is employed
in C.W, circuits for lighting thengla—
ments when a soo-volt moter penera-
tor set is Ereferrfd to AC. rectifica-

'Icinn. Such an instrument is shown
in fgure 2,

II I'Iil. III
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Bearing the above in mind the au-
thor set to work to devise a method
to be employed in lighting the fila-
meiits. Hy glancing at figure 3 the
peader will observe that an ordinary
reactance unit L, iz connected in se-
ries with the A.C. 110-volt supply line
and the wvacuum tube filaments. A
large condenser C, of 1 mid. capa-
cty is shunted across the line on the
filament side. Such a reactance, con-

EXPERIMENTERS

structed with a slip-core so that the
inductance can be regulated will per-
mit the operation of as many tubes as
are desired. A better method would
be to split the reactance in half, in-
serting each portion in each leg of the
line and shunting two 1 mfid. condens-
ers as shown in figure 4, forming a
natural filter circuit at the same time,
In figure 5 five ordinary sockets are
connected in parallel and these in

Hobart College Radio

WIRELESS set, almost entire-
A ly homemade, with which it is

possible to hear anything capa-
ble of being heard, has been installed
by the students of Hobart College,
Geneva, N. Y. All the work with
this apparatus 15 under the direction
of l'mFessu:rr A. C. Haussmann, Pro-
fessor of Physics at Hobart, who is
assisted by Henry A, Wheat, Jr., one
of the students.

Under the present system, some o1
the students are usually on duty in the
wireless room during the day and
nearly every evemng untill midmght.
Besides doing the regular work of re-
laving messages, police reports from
the New York and Buffalo police de-
partments are received and turned
over to the Geneva police force. Dur-
ing the foothall season results of many
tillegre games were receivd and posted
for the students, The results of Ho-
hart games were also sent out. The
dodents now intend to send out re-
ports of the Hobart lacross games
paved in Geneva,

The station has received messages
from all owver including the pgreat
Napen station. Not only are wire-
less telegraph messages received, but
alio preat success has been met in
hearing wireless telephonie conversa-
tiona hetween ships at sea, which are
heard with remarkable clarity. Many
concerts have been heard from differ-
ent cities, especially New York, Wash-
ington and  Philadelphia. A short
time ago one of the student operators
reported hearing part of an opera be-
ing sung at some opera house in Lon-
don, England. The students have also
been hearing a regular church service
every Sunday. which has been zent
sat by a station in Pittsburgh, Pa.
The men declare that the musie of the
organ is distinetly heard and that the
sermon comes as plainly as over a
telephone,

The complete set, in itzelf, offers
mothing novel in the way of being con-
nected up. The conventional hook-un
¢ vaped, The zending set consists of
a % kw. Packard transformer. several
plate condensers, a rotary spark ean
and keyv. The greatest problem which

By David E. Peugeot, Jr.

presented itself during the installation
of the set was the construction of a
rotary spark gap. As the gap was
needed immediately there was no time
to spend in constructing a complicated

WORLD ar

turn placed in series with' the vacuum
tube flaments, The fights can be of
20, 40, B0 OF I20 walt capacity and
by merely screwing them n or
out of the sockets, the whole or part
of the current can be permitted to
pass. Ii 16 candle power carbon
lampz are emploved the current flow
can be calculated by allowing 4 am-
pere per lamp. The lamps are con-
nected in the ungroundedsideof circuit.

Work

that the apparatus would not fly apart
the pulley was tightened with a set
screw and the whole apparatus mount-
ed upon a board. The spark gap works
very well and other stations report

Eadle station af Hebart Cellege,

Genevn. N, T

Mosf of ihe apparntus was made by

the students

apparatus, so it was necessary to find
the simplest and most available mate-
rials,

An umused 2000 ropom. molor was
found in the stock room of the labo-
ratory, which was used as the motive
power for the spark gap. For the
rotor disc, a 20 tooth hicycle sprocket
was used, As the diameter of the
hole in the aprocket was much larger
than the driving shafi of the motor it
was necessary to uze a bhushing, A
piece of fiber was tumed down to At
the driving shaft and the outer side
tapered shghtly to provide a drving
fit on the sprocket. Two pieces of
fiber were then drilled out slightly
smaller than the diameter of the shafi
and was driven on before placing the
sprocket in place. After this the other
pfrr;{' of fiher wasz foreed on to hold
the sprocket in place. To make sure

that it has a clear note and is easily
read., The condensers are made of
heavy glass, cut about Bxi10 inches,
between which are sheets of copper.
They are mounted in old storage bat-
tery jars and the jars filled with trans-
former oil. The amplifier, also home-
made, is assembled in accordance with
the Navy hook-up and 15 mounted in a
mahogany cabinet.

With ehiz set, on a z2oo-meter cir-
cuit, messages have heen sent over two
hundred miles and anything capable
of being heard can be received. The
radiation of the sending set is abount
two amperes, which is all that can be
expected from the apparatus. Since
completing the set, the students have
been experimenting with a small tele-
phone and expect to install a regular
wireless telephone very shortly.

UNIVERSITY OF MICHIGAN



Jogliaims Mareoni
President

The MONTHLY SERVICE BULLETIN of the

NATIONAL AMATEUR WIRELESSASSOCIATION

H. L. Walker
Feeraiary

iﬂ%ﬂl

mﬂﬂmmmmhmﬂfﬂm.m
miunlcation ameng wireless amateuts o Ameries

Meer, 0. 5. drmy

NATTOMNAL ADVISORY BOARD OF VICE-PREZIDENTE
E E. ﬁﬁ"

Bear Admiral W. H., 3. Ballard
Direelor of Neval Jemmi

Fraf. Alfred M. Goldemslith
ToRape of the Oy of Now Tork

HEADGUARTERS : 224 AROADWAY, NEW VORR

Frof. Charlss B, Crom’

tructing  Enginddr
MNerrzohuarits [nadifule af Trohaalagy

T HE Department of Commerce has made

a ruling to the effect that any station
which attempis to monopohee the air and
which uses unnecessary power an domg it
15 violating the law. The Department has
ruled that all statioms are lo share in the
use of the air and that any attempt to
monepolize it by a single station constitules
unnecessary imterierence, The use of power
is also clearly defined by law as bemg em-
cessive ii more power than is necessary to
successinlly put through any communica-
tion #s used. The practice, therefore, of
using high power [or local work, for the
purpose of “beating down" other siations
which desire to work, is a clear wiolation
of the law,

The Department has also gone on record
as officially recognizing amateurs who are
scting as traffc officers of an organization
of amatears with the ohject of assisting the
Drepartment in the enforcement of the radio
laws., Individuals acting in the capacity
of traffic supervisors, when duly appointed
for this purpose by amateur organizations,
therefore, have the support and backing of
the Dejnr‘hﬂtni in the enforcement of the
radio fawe.

VW

HE following gquestion was recently put
Tnp to the ﬁhnr of the Pacific Badio
Mews: ) )

How long can two stations hold the ar
without fear of suspension of the station
license? Can two stations communicate
with each other for & whole hour wathouwt
even waiting fo hear if somebody else
wanis 1h;ﬂa|r'? I[l;wn I.H'r-lttl.l-;l[lﬂ: talk-
ing together for a lomg 4ime an want to
serud, are they reguired fo stop and give

someone elie a chance?

The ahove guestion was referred to Radio
Inspecier J. F, Dellon, of the Sixth Dhistrict,
who replied as follows:

This depends on the class of trafic being
handled. and the needs of the individual
case. If the | continoed wsie of the air is
necessary, as handling legitinmate traffe,
ete., while the perion mnhg is atmply
desirous of "-th:l':il'lg the rag, the {armer
stations should have the priority, It is the
purpose of the Department that everyone
should obtain the maximem benefit from
the operation of their stations, hence sta-
tions wnmercifully "hogging” the air are
clearly guilty of wiolations of the faws and
regulations concerning the transmission of
superfloous signals, and of interference. If
the stations are located in a district where
traffic schedules are in effect, any wnnec-
easary communication  during  t long-
distarnce Fﬂuﬂ:l will b mn:'ldier\:d as will-
ful interference, and the wiolators treated
accordingly. It is probable that the inter-
ference caused by the stations memtioned
was dus fo the use of excessive power for
short distance work, which is another viola-
tion of the laws and regulations.

THE United States Ciwil Service Com-

missioN anpounces an open competitive
examination for radio inspector on October
5, 1921. Vacancies in the pasitions of radio
mspector and assistant radio inspector o
the Bureau of Navigation, Depariment of
Commerce, at 51,800 to 52,200 a year, and in
positions requiring similar qualifications, at
these or higher or lower salaries, will be
filled from this examination.

The entrapce salary within the ra
stated will depend upon the gualifications
of the appointes a5 shown i the examind-
tion and the duty to which assigned. Ap-
Eﬂainue: whose services are satisfactory may

allowed the increase granted by Congress
af £20 a month.

All eltizens of the United States who
meet the requirements, both men and
women, may enter this examination; ap-
pointing ndﬁ:'.:n, however, hlu_ the legal
right to specify the sex desired in request-
ing certification of eligthles. For these po-
sitions in the Burean of Navigation men are
desired. The duties of radio imspectors
will be primarily to inspect the radio ap=
paratus on steamships, to insure its com-
pliance with the law, and to inspect shore
gtations. The inspectors may also be called
upon o examine radio operators.

Subjects and welghts: Competitors will
be examined in t l’uﬂn‘lring: subjects,
I.-H-th will h:rl.- 1;!1: Tl:h.ti.'!‘l: wElghts 'i.ﬂd:'-
cated ;1. Theoretical and practical questions
in the construction, use, and adjustment of
radio apparatos and auxiliaries, 50 weights,
2, Education and experience in the line of
the required duties, 50 weights., Total, 100
weights,

Applicants muost lave reached their
twenty-frst but not their fftieth birthday
afi the date of the exammation. These age
limits do not n.ppl_:r t0 persnms entitled to
preference because of military or naval
service,  Applicants should at once apply
for Form 1312, stating the title of the ex-
ammation desired {RBadio Inspector) to the
Cavil  Service Commission, Washington,

v v

A RATIIO lejzpl:rnm: report, which covers
the important features of the 5t. Louis
Tivestock, grain I:nd provision markets will
be sent ouwt daily by the Department of
Science of 5t Louis University, was in-
augurated on August 22, The messages are
browdeasted at 2 p. m.. on & wave length of
J50 meters. The service is intended for the
country tribatary to St Lowis for a radies
of 150 miles, going to the same receiving
m:l'lll;['i:rl:rlhuhng siabions that now are me-
ceiving the daily weather forecasts and
river gauge readings distributed by the uni-

versity's radio telephone station.
new service i3 an expansion of the
weather service instituted three months age,
and will be a resome of the compilations of
the various branches of the United States
Rurean of Markers. Tt will consist of state-
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ments of receipts of cattle, sheep and hogs
at the Nation Stockyards, condition of the
market and 111-1'i:ﬂ. The expected shipments
for the following day, both in East 3t
Lowis and Chicago, also will be given, In
the grain department will be given local re-
|:|.-i|3u of wheat, corn and oats, with the of-
fernings at country points, demand and ¢los-
ing market prices, h cash and futures,

i.l."hl: provision market report will be con-
fined to staples and seasonable fruits, with
the Chicagn potato market added.

AT T

A FORMER Toleds, O, amateur, is now

_an officer on the new mpef—d.ft:.dn.l_u.g‘h!
California, the biggest and latest addition
to the United States mavy, which was of-
ficially commissioned August 11 at Mare
Island Navy Yard, San Francisco. He is
Ensign Jenmings B. Dow, son of Me and
Mrs. C. M. Dow, 419 Walbridge avenue,

He was formerly a student at Waite High
School here and installed the first wireless
apparatus n Toleds high schools in 1914
and was the first wireless instructor in the
high schools. ;

He was graduated from the United States
Kaval Academy and commissioned two years
age. He is widely known in the radio
world and las contriboted many seientifie
articles fto technical magazines.

v v

VW HILE excessive static interfered some-

what with the suvceess of the poblc
demonstration of the wireless telqlJ-lmuz. the
concert given on the streets of Utica, M. Y
on August 20 by the liea Radie Club
demenstrated the practicability of the ap-
paratus.

The wireless set, mounted on & truck,
reprodoced musie sent from the station of
Charles Schrader in Dudley avenue, and al-
together 34 records were played. Many
stopped and watched the truck, heard the
miusic and applavded.

It is now planned to have a set placed
downtown where with longer aersal and
better comrtrolled conditions, concerts can be
given [requently.

The last stop of the truck carrving the
apparatus was made at the lawn fete of
Lowise Hart Tent, Daughters of Veterans,
held at Osborn avenue and Genesee street,
where the hest resulis were attained.

Elmer Smith, president of the Utica Ra-
diec Club: Robhert Evans, chiel eperator:
Edward Weis, vice-president, and Dean
Wallace had charge of the traveling radio
telephone sed. ¥

AT the last meeting of the Cleveland

Radio  Associgtion, Edwin H, Poad
(BUE}, 1502 E. 123d street, was elected
president, James W. Speer (AWP), 2004
Euchid boulevard, Cleveland Heights, was
chosen vice-president. F. M. ], Murphy
(8ML}, Warner road and Grand division
avenue 5 E., was re-clected secretary,. H
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U, Hord (BALY), 914 Greyton avenue,
{leveland Heights, was elected treasurer.
[erectors incdude, beside the officers men-
voned, MNorman MeConmell (BBS), 14005
%, Clar avenuwe M., E.: RHoberi 5 Van
Cleve, 14401 Strathmore avenuoe, East
Cleveland; Morman M. Krans (BAFQ),
Brooklyn  Hemghts; Hobert G Signell
AEEW), 1268 W, 128th sireet; Edward
Teghan (BZP), Hotel eveland ; Cyril H.
Rrieghbaum (BMO), 1356 E. 125th sireer,
. aul Marsal (8AY), 1527 Lakeland
arenue, Lakewood.

v v

M{JHE tham 2 members and candidates

for membership of the Radio En-
preering  Society of Pittsbarg met in
their clobrooms on the second fioor of The
Dispatich. Buibding, 1333 Fifth avenue, on
August 27, to attend the first smoker of the
wgiety, The meeting resulted in the mmkmg
in of 3 new members. The meeting was
conducted by P, E. Wiggins, vice-presidem,
= the abseice of the president of the or-
panization, J. B, Colaman.

Among those taken in as new members
were B P, Williams, first president of the
olier  organization; Edward A. Dom,
Fhalip Thomas, Roy . Coderman, Frank
Fatinor, Charles E. Rankin, Ralph Cohen,
and James W, Shane.

v v

R-’I DID Statien 1RO, owned and operated

by Miss Edith E. Eotch, 157 Bay State
Read., Boston, Mass, i3 one of the well
nown stations of the First Disirdet. Miss
Reach holds a Arst grade commerdal li-
teise. Amatenrs in Mew  Jersey, IH;l.i.'r:r,
Connecticut, New York, are consistently
tnpied. while on the long wave set JOR has
oomed CCE, Chile. The antenna is of the
mbrella type, the guy wires also forming
e antenna wires.

Wizs Rotch first became trferested in
wircless m 1916 in connection with war
worke She served as instructor for aboot a
rear at the United States radio school under
e Arthur Batcheller at Mechanics Puild-
mg, and received a letter of commendation
item Secretary of Commerce Redfeld for
her excellent work., Shorily after the en-
tulled in the United States signal corps and
#25 given the rating of racdho inspector at
large, in which capacity she inspected a
tnsiderable amount of government radio
ipparabies. Mot satisfed with radic alone,
Mss Rotch holds down a day trick at the
Postal Telegraph office.

vy v

THE Amrad double prize contest has

been extended to December 31, 1921, ac-
tording 4o announcement by the American
Radio & Hesearch Cﬁ;p. Mearly 5175 worth
0l mew apparatus isoffered a3 prizes in the
twa contests. Information and contest
Hanks may be obtained upon application 4o
the Comtest Department, care of the Coms
wny, at Medford Hillside.
_Anmouncement of the prire winners will
o made as soom as possible alter the close
of the contest,

v v

HERE were 130 amatenr and experi-
" mental transmitting stations in operation
in the United Hingdom on Aogust 1 of
this year, The list is not an official one
howewer, having been compiled by the Wire-
less World of ndon, by means of infar-
mition furnished voluntarily by the owners
of stations, private or experimental.

Licenses for radio stations in_England
ife 1ssued by the Department of Posts and
Telegraphs. The power which amateurs in
England are allowed to use is small a5 com-
fared fo the arsouint allowed in the United
States, bust the English amateurs are allowed
1he t3e of wave- his that are beyond the
.l-'I]ﬂH-t dreams af m-:ril:.an amalteurs. Fm'
mstance ome amatent experimental station
i allowed the vze of a transmitting wave

EXPERIMENTERS

length of 200 and 700 meters. Another one
15 authorzed (o use and 1000 meters
and another D) and I meters. In the
majority of cases, however, the wave
lengths allotted are 18D and 1000 meters.
Transmission is wsually on a definite
schedule, and the entire transmitting
seheme, so far at least as a division of time
is m-:!:'l::d, 1% on a more methadical basis
than is true of amateur operation in the
United States. As a general thing each
station transmits at & @ven time in periods
varying from one-half to two and one-half
hours each day.
_The system of official call letters for
English amateur stations is practically the
same a5 that in use in the United States
Fractically all of the stations so far leenzed
to transmit in England have calls beginning
with the figure 2, {ollowed by two leiters,
As many of the transmitting stations use
tube transmitters, of 100 watts inpot, there
is a_possibility that the signals from these
English stations can be heard on our At-
lantic Coast. If any American amateur is
interested in a series of lests with these
Enﬁh:h stations the N, A, W. A, will be
glad 10 make the necessary arrangement {or
such tests with some of the highest powered
Enghsh experimental stations.

e o [ R R

Distance Records |

WHEZ\' signals from & radio station

are heard a1 wnusoal distances it
is proof that the station is am ef-
ficient radiator of emergy. The loca-
cation, apparatds, constroction and
pperation of an efcient station is

:r:fnrl:, nf great inif.:n::t 1o all
amateurs, and THE WmELEss Ace
wants this information,

You are thereiore requested to

semd uws a2 monthly list of distant
amateur stations heard, which will
be published regularly. Report only

stations located 200 miles or more

distant from your statien. Arrange

the calls by districts (each district a

E:;:Wh:l, and the cafls in alpha-
ical order,

In a second group arrange the sta-
tions you hear regalarly by distrct,
including only two or three stations,
to determine consistency of perfoem-

. BOCE, .

State whether the stations heard
use a spark or C. W. transmitter,
THE WikeLEss Age will follow the
records closely and whenever possible
will sscure and print for your beneht
and the benefit of amateurs in general
detatled descriptions in  illustrated
arficles on the stations consistently
heard over long distances.

If a station is an effcient radiator
of energy, it should be given proper
i eredit in the history of amateur pn:ﬁ~
o oredd, and at the same time your wall
i be given credit for efficiency in re-
eerving in having heard it as wour
name, address and call letters will be
published with all lists submitted by
| you=—=THE FEorran,

- i i ————

ETATH'JES 2 miles or more distant
shouwld be reported for each calendar
month, Stations worked shoald be enclosed
in brackets. AN monthly lists of distant
stattons worked and heard which are re-
cetved by the likkh of the second month
will be published in the next month's 1ssue,
Faor :xa.mgrl'n!, Seplember lists received by
Oetober 1th will be published m the MNo-
wember 19due, Eplrh: and C, W, stations
shiould be armanged in separate groups,

BXAC, JULY (EDWARD MANLEY),
A3 Fourth Street. Marietia, 0.

Spark: 1AW, 2BG, 201, 2EL. 2RLY

(2ARY)Y, JAC, JAN, JCC, JHR, (3IHG),

LINIVER®

WORLD

b 1)

JH]30UIUC, IXF, 4AGAFD, (4GN) 4XC,
DA, 5FV, BB, BBO, 8EV, 8HR, (801},
BON, BTT, 8WA, BWY, 8WZ BAEY,
BAFBE, BAGK, BAKY, SAMF, £AMOQ,
BARD, BAWP, (BAYN), (EBBU),
(BBDC), (BRDY ), 8YV, BZX, 9FS, (0UH),
BVE, SAAW,

C. W.: (2DX), 2KL, 2AQM, (2AWL),
2XK, JCC, 4GL. BCT, 81V, 9AZV. NAIW,

ZEL {SEPTEMBEE Inh) HARRY H.
CARMAN, F rt, Long Tsland.
{1AZ] ew), (1TSS ew), {.“'I! oW,
(HCLew), BAID cw, (EDE cw ), (8WY cwl
(BEV ew). (BACFew), (9ZXN cw), (10E),
W, (30U, (JBP Can.), (4EY ), (4FD),
(4DT), (8TT), (BBO), (85P), (8FE),
(BAWE), (ZR), (BAGK), (BAY), (BRLI),
(BHU}Y,  (BAVH), (BAW), (DAAW),

(PAWZ), (9ME), (9UU). .
The majority of these stations were
worked with W,

v ¥
THE last meeting of the Houston, Tex,

Radia Club was an interesting one, The
club met at the home of Mr. B ], 56ll one
of the most prominemt members and owner
of 32K station. After the regular routine
of the meeting was completed the whole
club enjoyed a watermelon feast with Mr.
B. J. 5till acting as the hosi

A previods meeting was devoted 1o a
“ladies night." Two of the ladies were on
the program., It 15 noticed that the First
Districe is raising all sorts of O K M abous
EII'!.diﬂH ane lady aperator in the whole dis-
trict. There are four in the Houston Club,

A swimmang party was enjoyed hy all
members and their lady friends recently at
the South End Pool,

Twe of our members, 5CA and 3FAA
will soon be on the job as relay stations.
The owner of 511 station is spending the
summer in California.

v v

G L. GREENE, well-known Pittsburg

*  amateur, who has been operating ra-
dion station BANK, has returned from his
vacation, spent at the home of his parents
in Kentwcky. It was learned over the radio-
phone that he has added another operator
to the personnel of the station, who here-
after will be krown as Ars, BANE.

v v

O, OLSEXN, president of the Radio

* Electric Company and treasurer of the
Radio Enrgineering Society of Pitisburg,
disappeared suddenly last week from his
place of business, leaviog no clue as to his
destination, After several days he was found
at the home of his parents safely married
to one of our Pittsborg radio enthusiasts,

¥ OV

ME‘.SSRE- Faulknor and Wiggin of Sta-

tion 3BT are working on a new an-
tenna and counterpoise system for this
winter’s operation, wio poles are under
construction and when complete will stand
1M feet high and 100 feet apart at the
base, The antenna will be & six-wire cage
built on two-footl hoops with a cage lead-in
four inches in diameter. The counterpoise
will be a fan 10 feet above the ground, eon-
sistimg of 20 wires spaced two fest apart
at the far end and coming to a point at the
station, The location of the antenna is an
excellent ome, and should add considerably
to the efficiency of this station,

v v

AT a recent meeting of the Wireless

Mssociation of Atlantie City, Willam
Fﬁu'll.l:l., e |_:|f 1% m-:mb:'r:, e a ﬂrp:ripa-
tion of a radio set osed by a local radio fan
on hoard an express train to Philadelphia
while the fratn was in motion. The hat
racks on the coach were joined together by
wire and veed as an aerial, while the steam
heating pipes were used for ground connes-
tiom, Signals were received from  ships
81 3ea and maval stations.

Y OF MICHIGAN
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THH Hudson County Radie Club mes
& on August 10 at the elubrooms, 89 Frank-
B 'I'hl 27 50 lin Street and discussed plans for acquining
“y s - larger quariers which are needed because
of the increasing membership. A member-
2 Tuska Variometers......... 812,560 :.i|l'||'.'l drive 'EuiH e made in the fall. All those
B Trska THAIS ooveerveeeen, R0 interested in the club are invited to com-
1 Tuska Varlocoupler ........ 750 ]:E"iﬁii‘t i A Al
I Drilled and Engraved A wisit was recently made by members
Paned ....coooovmvrinncrrrens S0 of the club to the wireless station at Fort
Wood, where they were the guests of Pri-
vate J. J. Walsh of the Fourth Service Co.,
Signal Corps, U. 5. Army.

TV FE ZEL EZ7.00

Make This $27.50

v v
THE New York Police Department has
discontinued the practice of broadeast-
ing a daily list of stolen awtomobiles. There
have been instances where the prompt work

2 Pair Brackeis ... AR B0 of amateur radio operators in giving the
1 Bwdeh .oeesvcessesnscon . o . AR lists to the police of other communities has
@ Switch Points . an enabled the latter to trace automobiles stol-

8 Rinding Posis ......... . ...
10 Feet Connecting Wiee,,.. .08

The C. D. Tuska Company

TYVFE 2208, &7.00

Hartford, Connecticut

Somervlle Somerville Somerville
Dial Knob 2000 V. Tested
Indicator Indicator C.W. Cendenser
M““ 4 inches ®_aa_om the  smplifed conatruc.
:EE'&.‘?I nek Tiﬁm#t m r;rm'.:: oo ﬂﬁ
&l

bole with met 1%~ :;uup -
Py LmEter, Maty 001 "'“ﬂ 202

SOMERVILLE RADIO LABORATORY

178 WARNINGTON ETREET, BOETON, WARRBACHUSETTR

ACE OW Inductance ...
Complets, bot without sliders 5,00

The ACE OW Imuetance Is ommestionably tha el unlt fer ammbeidr experimentnl work
In eomnectlon with W Circubis. Comprises 40 torss of No. 10 HID bare copper, BHLEN
would on a heavy formies tubs 44057 o, d, Two heary phosphor bronge sliders moving on
solid 4~ rods permit of single torn variatbon and assure positive cleetrieal oontact,

The ACE Hecolvor Cord DBindisg Pest elhnimtes the harmful “cross pull” pesoltine when
ordinary Bnding posts are coploped.  This condition caises excmslve wonr amd toar to take
place near the termimls or tps of the coml, eventually reslting In brenknge. The ACE
Post protects your comds and provides for & positive slectrioal oonmeet bon,

Wo Carry In Stock At All Times A Complete Ldne of Badio Accessorjes

THE PRECISION EQUIPMENT CO., Inc.

Member A, K. H, 1. Masufatarers of ACE Hadlo Products,.  Badbe 5X0

PFEEBLES OCORNER, CINCINNATI, OHIO
“Yan may pay moere Buf pou can'i bay beider!

A
o ot
E

ACE Recvlver Cord Bimdi
Post, mickel plated, Palr 8085

Bend e In stamps Tor calialog

et from New York eity, and apprehend the
thieves when the latter, with the stolen car,
arrived in the town where the radio mes-
sage had been intercepted, No reason was
En-rn far the discontinuance of the
roadcasts,
Vv ¥

THE. following, from Paris, gives a

vivid idea of French telephone serwice:
An amiable and worlhy young Frenchman,
made the acquaintance of a charming girl,
a daughter of an American millionaire, whao,
with her mother, was stopping at the Hotel
Ritz, The youthful pair fell in love and soon
it became the question of an engagement.

The lady thought her mother eould easily
be persuaded to agree, and it was eventually
arranged that the lover should telephone
the millionaire's wife and ask her ?I:'T"mii-
sion, Miss X counted on dealing with her
father in New York herself.

She went at ance to the wireless office in
the Rue Froidevaux, and a rapid exchange
of Trans-Atlantic messages ensued, until
at last the young lady was victorious. She
rejoined the happy man.

"Father's I,Erﬂg.' she told him., “What
does mother say?™

“Alas 1™ he replied, “I have been trying
to get your mother on the e for an
hour and haven't succeeded yet”

LA

.[} NE of the features of the wireless con-
cert given at LUtica, N. Y., on the eve-
ning of August 10, was the solo of Robert
WEnL e sang "Let the Rest of the
World Go By." and made a distinet hit
with the local wireless fans and their
friends who were “listening in."

The concert was transmrtted from the
station owned and operated by Edward
Weiss at 77 Lansing street. A checker
game, played by radio. was another stunt of
the evening. The contestants at the Weiss
station was Louis Gates. He played with
Robert Evans, 1141 Dudley avenue, who
was the winner. Mr. Evans chall 8 other
checker players to play him by wireless,

v v

A?-IATE.UR wireless operators of Mew-

port Mews, Norfolk, Richmond and
other Virginia cities have been asked to aid
palice of the state in apprehending automo-
hile thieves. There have been namerous
robberies of this kind in the state during
the past several months,

The Bichmond and Naorfolk ]'ln|:i-|:r farces
have installed wircless stations to improve
police work, The police of this city have no
such  station, bhowever, and the amateur
operators everywhere are asked to com-
mumicate to police information of this
kind which they h%?r gm the air.

H.-\H RISEURG, Pa., members of the 55th

Brigade Headquarters Company, Na-
tional Guard, organized a radg cll-llh £x-
clusively for the members of this sechon on
August 19, at the home of Sergeant How-
ard M. Zimmerman, 109 Sputh Ninth

When wrltlng to advertisers please mentlon THE WIRELERE AGE
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street, The following officers were elected
for the ensumg year: Fresident, Howard
M fimmerman; secretary, Oeorge F.
Bruker, and treasurer, Conrad H. MNordby.
The members are planning a wide scope of
activities, It was decided to hold meetings
every Thursday evening at B o'clock at the
fmmerman residence.

L

FIRsT Diistrict Radio Inspector C. C

Kalster has n.-:rnl'l]. ‘ll-:rn r:«::w:ng Cotl=
priulations on the armival of an eight and
me-half pound wireless operator who will
ke gvenm the wofficial designation of
Fredenick . Koster. -

v

A LARGE chemical rectifier was in pro-

cess of  installation &t the Maron,
Mais | radio station recently when it was
discovered more borax was needed. Irving
YVermalyea, 1Z2E, snade tracks for a local
inca water and unrl}' store and managed
o get about 50 pounds together,

“What in the name of Hannah's ghost
we you up to now, wanting 3 pounds of
borax, I'd like to know " said the girl in
te sore. And Vermilyea, not wishing to
gr too deep into detail gave as an excuose,.
a be carted off the borax, “Oh, I'm going
i I'I'Ilk-r a litle lightning of my awn, that's
il

That might and most a1l the next day, the
beggest thunder storm that part of the coun-
iy ever had experienced swooped down
upon the little town of Marion. It blew the
_5"'l.‘ whistle tall 1t got hoarse, hlew all the
lights out, knocked a church steeple down,
id set two bams afire before it decided to
all it & “day’s work.™

But the next day 12E, forgetting all about
whit he had said he was going to do with
the borax, calmly blew into this same shop,
and the first thing that greeted his ears
wit: “You needn’t come in here for any
mare borax. Goodness, gracious sakes alive,
& you wanta get us all ‘stuck’? Why, my
teephone has been out of order ever since
vou started that borax storm: no, sir, yoo
'f-irI]thvt ancther E:li‘ni lihlt !.I:Liﬂ and if
e Ve AAY rMore 5 m na
| the !]'I.-E:‘!E wha's dn?:lm all this!™ i

v v
HE G*r-:mpmnt. L. L, Radio ‘ﬁuul;u'hm

was recently medd a3t
ireet, the home of E L. Hinds. T'I'It-lifﬂ-

bwing officers were elected: E. L. Hinds,
{::lrlrn: George Pope, vice-president; F.
Hormath, treasurer: H. Gerlach, secretary.

Vv v

THE first national convention of the

American Radio Rﬂaiﬂ Lﬂg:t was hlﬂd
it Chicaga, I, Auagust ptember 3
iclusive, A I:.rg'e number of radic men
trom all parts of the country attended. The
ifair was handled by the Chicago Execu-
tve Raden Council. Conavention headquar-

ters were located at the Edgewater Beach

Hatel and the Sheridan Plaza Hotel, The
ﬂ-‘ihui.ﬁqtur:r; rxhll:ul:: wWeEre located n the
Hroadway Armory, 5875 Broadway. The
miiness and general meetings were held at
the Senn Awditorium, Ridge and Glenwood
Avenues,

The first day of the convention, August
H, was devoted to meeting arriving dele=
Files and getting acquainted. On the morn-
ng of MAugust 31 the first business meeting
wis held at the Senn Auditorivm. Inm the
1ller'n-3c-ﬂ the Cemtral Division of the
League held an organization meeting at
the Broadway Arena. At various times
ur'nn Septemnber 1 and September 2 tech-
mical [aeers were pr:lrn!li,- and discussed.

: ride on the lake was enjoyed by
weveral hundred of those attending the con-
¥emtion, on the t"'-'fl'l'll'lﬂ' of September 2.
The steamer Theodore Roosevelt was
‘pecially chartered for the occasion. The
tomvention emded on Saturday night with
¢ hanquet and dance at the Drake Hotel,

Your Future Assured—

Become a Radio Operator

WRITE TODAY Rooms available in owr dormitory
FOR BOOKLET B for the oul-of-lown sfudemnis

Y. M. C. A. Radio School

A COURSE of training in six months time at a small

cost will enable you to live a comfortable life, travel
the world over and be practically your own master. Our
school has every facility at its command to train you
thoroughly for a first grade commercial license. Indi-
vidual attention assured every student.

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

Amateurs Say Try “WECQO”

10 PER CENT DISCOUNT ON ANY (RDER OVER 2500 Cat oul this advertissment
wink H1 It with yowr order. Take our advice and “MAKE HAY WHILE THE BUN

Agents and DHatribivtora  for thTI-HIMMh'l Muardeck, Acine, Remler,
(et -l'_"unnu am, Raths Corporaton, Federal, Magmavesz, El-unn-;ll

Auvdlotrom En'lu Ca,, Eleciroms, Purlnn‘n.. 1.1-Hr1|:. amdl arhera,

AMND BAVE & "TDOLLAR""

Amrsd, DeForest, Gesees] Hadbo, Moorehesd, Bald

IMMHEDIATE SHIPFMENT. TRY U8 AND SEE.

Whitall Electric Company

WESTERLY, R.I.

HE 1921 Electrical Show held at the reat interest to the radio world, both pro-
7ist Hegiment -‘urrnn-?cr Park Avenue cssional and amateur.

and Mih Street, New York, Se

to October Bth,

ptember 26th On September J0th, at 8.30 P, M., a code
inclusive, has proven of  speed contest for the champiodship of the

(=) P

fiwiteh paint ® x " head, nbckel plated . ..ovovivervnrcrcaanana. B A8
Switeh podng, %" x %" bwead. mbckel plated . . A
Bwlich polmt. %" x %4* hend, with % imch I|Irl'l'll|1"l| ‘aha I'lll- ‘mickel -
plated - .
Btop for awitches, .". ln.rh. hinh :|1'Il.'ll.r'l |I'|I.|l'l| it B ok A A
Pimdim llu.p.1 polished nickel with koiirlsd haml ruhhl l I|'!l|l o R OB R Al
Cryetal. Very sensiiive, fesfed, galema monintedd In woend met h'l sasamwa A
Bwiich lever., pallshed] pleke] with fnely Kniarlsl Kook, sEaEsEdEnE A%
]_'l;'k-phuu'.l.mlr taeo CEREUIE e =i 5 'I-JT‘-

Telephomwe Jack, opem circolt .. .. . PEEE4E 4 EEEAEAEAEIE KT NN

- - STREET
David Killoch Co.” ””'ﬂf‘ﬁm

Bemil stmmp !nr r-l-l.-.--
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Concerning
Amplifying Transformers
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Amplifying  Transformer

The grmtesd lsses are in the lren.

is small,
kept high on account of the small amount of power available,

efficiency st

b

The core must be mndrmoesd s the plane of by fux o otheralse eldy

earrents are produeed,

Eddy virrmls fsluce e bnijeednice aml beoee the efficlener.
T fpesdnnce showld be apgiroximatsly eqoal 48 (e fobe ceeuil
The distrébated eapnelly of wimdings should be reduced to n minlmnm.
Maost howling §s prosduced by connesting wiree sml mot by stray fekds
A core bypel transformer |8 oot afected by atray fekls any wors (han

any other type.

With eMelenl (FaRelormers § B ol pEactienl o ass more thin twe
of three smges of aodéo (regeenicy  amplifloubos,

The Acme Apparatus Company was one of the first compamies to put an
Amphfying Transformer on the market for amateur use, and there are now
probably more Acme Amplifving Transformers in wse than any other make.

As Transformer and Radie Engineers and Manufacturers, we have devoted
When the available
tubes changed, we changed our transiormers 1o meet their characteristics.

much time and expense o im'pm'rr our transformers.

IF A BETTER

TRANSFORMER COULD BE MADE WE WOULD

MAKE IT. WE CAN MAKE A CHEAFP ONE BUT DON'T WANT TO.
When you buy an Amplifying Transformer, get one of those manufactured

by companies who back up their apparatus,

We Guaramtee our transformers against defects in workmanship and material

BECAUSE—

e wse @ paper loyer wound coil thoreughly impregnaled

No polderin ﬂlu' it iked dn fhe cod

The best o

materials ore wsed throwglvond

The greatest care i exerciged in the manufacture and fesfing.
et an ACME awd Amplify Forever

Acme Apparatus Company

Cambridge, 39, Mass.

190 Massachusetts Avenue

Turql"-l-rm mnd Radis Ell,[l'nﬂ:rl and Monufachren
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18 BOYLSTON ST, cOR WASHINGTON ST.,
Send for FREF Cataiogue
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world was scheduled. This contest was ex-
pected to bring out all the speed kings im
codde reception, among them. (. Seuvtter,
who won a similar contest at the Second
District Executive Radio Council Conven-
tion last March.

A jamming contest, open [0 amateurs
anly, was scheduled for the afternoon of
Cictober 1st.

An owmtstanding featare af I]'|.-e show was
the L KW. radiophone station of the
Natonal Amateur Wireless -‘l.:mcl:hnn
Thes station, located on the Signal Corps
drill Haar, call letters ZRZL. wave It-ng'[h
200 meters, was used to broadcast music
and speech every afternoon and evening
during the show,

A A

N September 12, Harry H. Carman, of

Freeport, L. I, 2EL, son of the pro-
prietar of Carman®s Market, at RHockwille
Center, ordered 1060 nds of bacon from
a wholesaler at Mew Haven. The order was
transmitted by amateor radio stations and
was promptly acknowledged by the whole-
saler. as follows:

“Flease accept our thanks {or your order
received wia Amateur Radio Station 1AZ],
at New Haven. This order will be shipped
promptly by express.”

a4 &

ED]TDH aof Tie Wikkieses Acie: In womar
Augrust dssue [ note that vou have
:rtd:lli.-r! me with earrying out. at Yonkers,
tion of the fight news broadcasted
'Fr\-:rrn nhnkcn under the auspices of the
'~..'-|.I:rm1:|l Amateur Wireless Association,
This 1s i'wl:n,u me credit [ do not deserve,
as the work was done by Paul Holbe who
constructed and operated the entire receiv.
ing system which was nsed, My part was
limited to arranging a few details in con-
nection with the hall in which the apparates
was s¢t up, and the credit for the suecess at
Yonkers rests entirely with Mr. Hobe, I
know you will be glad to straighten this
aut for your readers.

(Signed) E. H. ARMSTRONG.

a A

ED]TDR* Tueg WireLess: Ack: | would

like to have wou insert a, correction in
Trur WmELEs: Ace, regarding my article
entitled *Detector and Three-Stage Hadio
Freguency -"|.m'||-]|ﬁe:r i FiNE on pARges
2526, September issve. In the circuit dia-
gram on page 26 the detector tube shoaild
be at the end; the :mp]iﬁcr tabes 1;l:|-1‘ni.nﬂ'
first instead of the detector for radio fre-
QUENEY,

{Signed) F. J. RUMFORED, E. E.

Amateurs Aid Flood Victims

((remfimued from poge 30}

plicity and ease of adjustment make

them ideal for this class of service
Different sized coils gaive a wave length
range of from 150 to 20,000 meters,
While the setz were designed and
built for maintaining commumcation
between the several units and the Col-
lege of our Reserve Officers Training
Corps while on its annual military en-
campment trips to the mountains,
other uses are continually appearing.
Demonstrations at county fairs, con-
ventions and other meetings, testing
and experimental work, picnics and
camping trips, Boy Scout outings and
last, but not least, during the recent
flood, reprezent a few uszes that have
proved their worth and practicability.
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C. W. Transmitter

[_II':RE are the constructional details

of a W, transmitber which radi-
ates ¥4 to ¥ ampere in the antenna.
The cabinet, which should be given a
pood finish, measures 10 in. by 7 in.

'_ -
T f +.
A 250 0 S0 ¥
(@ (R
h o
L N

R
iy

Flgure

l—Famel arrangemenl

by 4 imnches. The panel should be
Irilled as shown in the diagram. The
current supply can be obtained from a
joo-volt generator, but it may be ob-
mined in any suitabhle way provided it

Flgure 2—The choke coll

s properly filtered. The choke is
made by winding one pound of
memier 1B wire on a4 core and is
wiled in paraffine. If bought ready-
made it should have 15 microhenries
miuctance, Comndenser C1 18 a vana-
e of 001 mid. capacity; Cz, .0oo5
mid., and C3. .001 mid. The latter

%5@4

Figure ._‘|.—|! frealt disgeam of CW.
miltter

FFaER-

two are of the fixed type. The resist-
ance for the key is 5000 ohms of any
standard make. “The diagrams are self
l:'-:'pm:namr'.'

EXPERIMENTERS

WORLD
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An Amateur C.W.Set

That You Can Assemble

Connecled diwectly o 10V
A.C. Lightng Cicsii—dp-
proximale [Range 400.500
Miles — Comservative  [Range
250 Miles!
|  The approaching radio season
will show a decided increase of
C. W, transmission—the re-
markable ranges which may be
tained by even the most sim-
ple C, W, trapsmitter have
changed the entire amateur out-
loak, Previous to the advent of
C. W. ransmission a range of 50 1o 100 miles was average work. Today any
amateur, skilled or unskilled, can assemble a simple C. W, wransmitter which will
surpass his expectations. The illustration above shows a simple C. W, set, the
parts of which are attached to a baseboard. Anyone can assemble the outfit and
wire it up. We have selected the necessary units for assembly as follows.

| "Aeme” 200 Watt Power Transformer ... ....... £20.00
2 Radioron UV202 5-Watt Transmitting Tubes . . 16.00
2 "General Radio” Tube Sockets ............... . 3,00
I “"Mational” Rheostat, 3 obm, 6.5A ... ... ... ..... 5.50
I "Tuska" 3-circust Inductance . ... cvivvnnvinas 12.50
B R - s v s i e e R R B A 5 3.00
| Grid Leak, 10,000 ohms . ................... 1.25
R i, A SR T, S L b G e R 3.00
| Radiation Meter 0-2.5A, TAW. .............. 3.00
| B.D. Panel for meter (with hole and Binding Posts) 1.50
| Wood Base (stained) ....................... 1.50

COMPLETE PARTS, PACKED, READY FOR SHIPMENT

$72.25

ATLANTIC RADIO COMPANY, Inc.

727 Boylston Street Branch: 15 Temﬂe Street
BOSTON, MASS. PORTLAND, MAINE

UNEXCELLED FILAMENT RHEOSTAT

A wacuum tube fAlament rheostat musi be
more than a mere current regulator. It must
be an insirument mechanically and elec-
trically perfect. To eliminate tuba nolses the
switelh blade must make smoolh and poaitive
confact,

Our Type 214 Rheostat I8 made exactly for
this severe serviee. It 8 made in several
sizes, for receiving tubes, for 5 walt irans-
mitting tubes, for grid hiasing. and 1a mada
for front of panel or back of panel mounting.

All deseribed In free bulletin 909 W

Price, $2.50.
GENERAL RADIO0O COMPANY

Massacrhosetts Avenne and Windsor Strect,.  Cambridge, 839, Massachusetis
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MESCO RADIO BUZZER

This buzeer maintaineg a constant mote
and 18 recommended as an exelter for
checking wavemeters where pure note
and ample energy are required.

It consists of practically a elosad eir-
cult flald of low reluctance, baviong a
steal armators fo which Is riveied &
strap supporting o movable contast. Thea
armature tenslon is adjustable by means
of & screw with a milled bead large
enough to be easily and permanently
adjuated with the fngars. Tha station-
ary coniact 15 adjusted by means of a
glmilar Berew. The magnet coile are

1l s radss Ahaws Buxees Wik el Cap (601
conpected in series with a total D. C. reslsiance of 3.9 ohma.
Shunted across these colls s a resistance having a D, O. valua

of 3 ochms. This shunt eliminates all sparking such as occurs
at the break on ordinary radio buzzers and the snergy saved
theraby 18 tranaferred into any osclllating elrcnlt connected to
it, the result being that this bozzer o conatrocted radliotes five
times more eneTgy 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 maintaln a
constant note. The paris are mounied on a Condensite base
to Insnre constancy in oparation.

Thiz buzzer l8 alec madas to operals of 4 E-volt direst eor-
rent, & featurs makiog it valuable for communication and other
purpopss whera a 8-volt carrent 18 available, It has also baén
approved by the U. 8, Government.

Diameater & in.. helght 1% in.
base by & bavonet jolnt.

List Mo, Frica
55 Mesco Badio Borser operating om 1.6V R2.50

WIRELESS MANUAL NI2

finlshed
SOVET AN

The cap is attached to the

aper Wi | W - s B
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MANHATTAN ELECTRICAL SUPPLY CO. INC.

17T Park Flace 114 5. Wells Bt 110 Fline BE. B Misslen Bi,
New Yerk Chirago Et. Louls SBan Framelses

D-L INDUCTANCE COILS 1-2 PRICE

Order Now. Best Coils Given Out First. All Are Good.
Some Slightly S8hop Womn
Thay ars nnmonnted, and cover the ware Il'-'tt.. nn follows @

[h1-43, 13037 h ces TR
T-1-35, 180515 B L e N L e o | '
1.5, TAN.TAN R A TR s i AR Ee e
I1-TH, ARM- 10600 ik A g e e
D-L-100, R G R e | ™
-1-150, A e S
[-E-290i, T R T |
D250, 13004004 e e e e S < Y
[hL-iiy, 105080 G AR S e e
kL= M0, SOS0-6 10y . 113
[hL-GiH),  JOdH-SG0H . 1.20
L0,  H005.1 2000 . 132
e0-750, 1 Gl . 140
11000, O300-18000 ........c00.60 i e e, A
D-L-T200, TOORZIOB0 . .....0.cocvecanicsnsnsornr 103
DeL-1600, 1200-20000 1.60

ummmmtmrmmuhmmhnhﬂ
AMERICAN ELECTRO TECHNICAL AFPPLIANCE CO.

235 Fulton Street New York, M. Y.
lur enimlogue eontnlneg 24 pages, nsl H4 a8 previonsly stsied

OcToBER, 1921
Correction
D.'": page 30 of the September

WirerLess Ace, in the article en-
titled “Efficient Design of Combined
Receiver and Radiophone Transmii-
ter,” the wiring diagram showed a
three-point one-way switch in the
leswer left-hand corner. This should
have been a two-point double-throw
switch instead. The section showing
the correction 15 contained in the dia-

gram helow :
ot
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. Lorrection

Queries Answered

NEWERE will ke glves ia this da rl:-
A ment to questlons of sabserl

covering the full rangs of 'll'l:l'ﬂzlﬂ
subjects, but enly (hess which relate to the
technleal phases of the art nod which are
il ;g:u;-:-nll' Interest to readers will ba pab-
lakad bare. The subseriber’'s nams Lnd
agddress musi be Flved Lo &1l lstiers mod
only one side of the paper wrliten om;
where difgrams ars ceEsary they mast
be o0 @ separats shesi and drawn ‘with
India Ink. Not more thon five guestlons of
one reader can be apewersd In Che same
|ssue. To recelve attentlos hess Files Emnst
be rigldly ahesrvml,

Fesltlvely o quesilons answersd by mall

H M P. Sewaren, M. J.

. 1. If an aerial is not exactly at
right angles to a power line, will there be
much noise heard 1n the T\EI:Ei.'rinE' LEl as &
result of this? My aenal is to be about at
an angle of Bl degrees to the 1rr.-|]E:|r wire.

Ans, 1. This should be sufficiently non-
inductive. for your purpose,

eﬂ?: 2. Do trees near the aerial impair its
clency much

. if any?

Ans. 2 Trees in the immediate vicinity
of an seral have gquie a noticeable effect
uprn its effciency both for re ceplion atid
transmission and an aerml shoold be loepd

at as great a distepce from such ohsgpruc-

tion as possible.

Q. 3 Wil T-l:-u please tell md if radio
requency amplifying transformers can
bought and 1] %0, where?

Ansz, 3, Coils for use as radio frequency
transformers can e purchased from the
Coto Coil Co,, Providence, B, 1

Q. 4 Will yvou also fell me, if pu:-suihill.
whether or not there are any radio elubs @
or near Perth Amboy, New Jersey?

Ans, 4 Soepest that you  communcabe
l.'r||:|1_T 1. Hallahan, 18} Market street,
Perth Amboy, N, ]

When wrlllng to advertisers please mentlon THE WIRELESS AGE

UNIVERSITY OF MICHIGAN




LMTORER, g2

18
Lo
Mo, 22 2 A1 r
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No, EZ Li-s J5 o off im snles de Om ihe conieary, the imcremsed
™o B4 Hh M :.::_a.n:||w| Il: tl I:lmE 11'|-|I.||-|r:.Lun demamnd by smalears who
of Cerwin Disls, ‘he hilgh know, plas eficlent market-
No, 36 1.z 1.5 lr:-l-ll-llli J'=Illf' Lhs ﬂ-l'llnlu-'llI dinl, Ing IIlnl:I Imrl.'ul-dh the cast J-i:ll
d PlUE [LH#EF ACCEERCTY anld afEs riPEl i lom, Wl E | -
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“d guarantesd mile dalivs h".ﬂ]. FRICES NEW FPRICES
Mum B TH N 1] L ——— |
Aerial Copper Wire No. 14 :I:m:: oF .. 1.a x:==:: ~ i il 1
i . ] L T .
Special at 50¢c pound Numbsr B8 _...... . LTm RN BB - L

Caomplete line of standard mdis squip-
ment alwaya I aterk. Write far our
pew calalegus, No. I

Dreyfuss Sales Corp.

“WIRELESE AMATEURE

———

abtainable,

.
HEAIMUARTERS™ lL'-'-"
ITH Gresnwleh Si, Near Certlandi 8t }
NEW YOHK CITY

Wa earry In stock at all times the
highest Erade magnel wire and can
quste the fellowing prices:
PER 14 LB SPH)L .
Simghe Double i
Size ot bam LEE AR
M. B B.A5
Min, g1 AT |

Tha distinctlen Corwim 1dlale impart fo & radie siptlos ks omRly exceeded b
their sccurscy and ease of aperarion. Judged by time 1hi
om the market; judged by desigm, they are ibe npewest; judged by perforniancs
they are the most satisfactory; and :i‘u

A. H CORWIN & CO.

THE WIRELESS AGE

¥
are the oldear

—

dged by price, they are the besi valos }

Al @il Radisee agencies and aller rellabls
Iwalers  of @amf  peadpaid  aspchers,

4 West Park Bt., Newark, N, J.
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LEARN WIRELESS At Home

The Demand for Good Wireless Operators Far Exceeds the Supply

The ¥ T, Wireleas [astltebe wil] sake you an operalor—AT HOME—in  your

mre  thoe—guickly, msfly and thoroaghly. No previons

trainkeg er srperimos Pgoies]. Our Home Study Cowurse was prepmred by [ B, Kromm, fomerly Chlel Radlke Inspertor, Pureas of

Navhmtlan, “'-l-'- Tork,
will «irect yFoiur atire
it mametsle  Purnbel

grauibed lessons mudle

ondy & whemsplog i.mf i® prachbolly o 1l e to yoier &8 en-
ing power. hlm who _ﬂ-tr'ﬂll.r m:rn 'I-'l"lnr]rrl: operatnrs are Bw holdng Ithoas
an Baidlo Enplnesrs, Imapeciors, Hadbs Salommen ot salariss i to

FREE Instruments

AND TEXT

This wenderful ssl for learning ths ceds furnishsd fres with sar cemrss.
Wi forndsh free to Al sbslends, darlig 1he ooarms, fRhe srimderful reetlibig aid sendnT
mef exactly v prodused dn fhe lluabrafdon,. This et ds oot loaned buot gices to all

etndenta completing ths O,

Tha Trmnenltter shown W the celebralal Omaiprank e by svemal Departments of
tha T, B (overmament and By the Wedlagg Tolveraltbes, Colleges, Twchobowl and Tele
Bohoole threughownt the 17, 8, amd (voads. Sart the waigraph, place the
phons o voar ear and this remsrkabde dnvent bon wll] sand eon Wireless Moaniges, the
thomerh you wers recelving thesn thesugh the abr, from o Wirebss Statbon

hagulresda of miles away,

Fim A rrdph —Hw sme mewie
Hadlo ITnspectar to veify this

When writimg fo ndvertisers please

Whm pra apply for your Heemse, the T B Governement w1 4t ven ol the
| fimmigropk a8 we farnlsh o oour & Lelens

ta @re mble to bmpart practienl aml techorion :I'.mwlhurl to YOUT I oan cospy fo whdersfomd way—

SibITHL 1 to yom will prove so Cnscinating thet you wil] ba aager for the nevt one.  The
wal fres, will mahe It ensy to bwmrn the Code ns it was te lenrn do tall.

BIG SA LﬂHlEE razwto fran $125 10 $300 & wonth ami it 18

AL pom ieill hove fo de, l& )lsben
Travel the World Owver
A Wireleas Oporater oaf vislt sl paris of (ke
Wikl afmd pecslve e DAy and Walhlenapss S0 e
sanig tme, o you prefer o stesdy poaltbon with-
i traval T Tisafe are many spporfunities at the
EPFHU-L h.h;lhﬁw:u'm ar 'l|'1ll."h the Cemamerclal
vesa ar wht Atemmship  Comperdes,
FREE Post-Gradoste Coorse

A one mEmih's Post-Grdhmte Course, I yon s deslee, at one of the

Fargeat Wireless Bcrhsoks in N, Y. Cliy, New York—the Womder

i |I£—1111"l" i T tml"! in IILF '||-".1|:'1-rl I:h-u Hendgquariers of every
nE Wirel

EASY PAYMENT 4
mu.u.t down
wild

Fou, We Wil make the payments so msy thnt anyoss |mb|::|:|..|.r|u:1&

anter the el growbssg pmlembon-—Wirclsss—say Jdo so,

Without oblipating 1oa in any way, sl for our boaklst “Fow 6

e wm Ehopssrd ﬁ'ﬁ'ﬂﬂ- Operator”—It ja f Mal CONTTE

atlacliald, ar poetil or loftter-—bud do 6@ iu:lu;w e

NEW YORK WIRELESS INSTITUTE

nyeEr.

NEW YORKE WIRELERR INETITUTE,

Dept. 208, I58 Broadway, N. Y. Oly.
Remdl me, fres of charge, yosr booklet “How
ta [ecome mm Expert Wirehss Mperator”
cantnindng foll qwrilenbars of ¥ oAl raE,
Inchulimar yomr Feer  Tsiadrement fifer,
N i

Ask any 11, % Aihbress

ity or Town ..._. .. Htmie. .,
memibnE THE YWEIREOHSBE] LI

PRINCETON UMIVERSITY
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Condensite Celoron
is Real Radio Insulation

Use the highest type insulation made. Produced expressly for
radio and wireless work. Adaptable 1o every machining process
and ready for every use—panels, plates, bases, rods, tubes, bush-
ings, handles, cleats, etc.

To high resistivity and extreme water resistance Condensite
Celoron adds every other good quality demanded of an efficient
mmsulator. It puts wireless insulation a step ahead. This Bureau
of Standard test tells why:

Wave Length Appreximais Frequendy l'hll: DMiference THelectric

Meters Cyebes [eer st rEgpTess Uonstmmt - K

373 B 000 200 4.7
1,395 #3150 1.8 4.8
3,067 47 00 1.a 4.9

Condensite Celoron is regularly supplied in standard
size sheets, rods and tubes ready for all machining pur-
poses—for experts and amateurs. Sold by radio equip-
ment dealers everywhere. If your dealer cannot supply
you, write us.

Diamond State Fibre Company
Bridgeport (near Philadelphia), Pa.

Branch Faclory and Warehouse, Chicaga
Officiz in Principal Ciffes

In Canada, Diamond State Fibre Compan
of Canada, Lh:l.,‘.l‘nf:mtn ’

Federal Pleiophone

A loud speaking instrument of real
ment at a Reasonable price.

For use in connection with one or
more stages of amplification.

Finished in black enamel and pro-
vided with six feet green silk cord.

Your station is not complete with-
out it.

Write for Dulkein Ne, 100-WER Jescribing Awdla Frequency Tronsformers,
Telephone amd Ietecior Jacke and Flugs, Auiamplle Fllament Confral Jacks,
Antl Capacity Bwitches, Fedéral Head Telephonss, Micro-phoses for radlo
Telephones and other C-W apparains,

Mo 440 - W PLETOPEONE
FRICE E14.0H

Federal Telephone & Telegraph Co.

TESTING STATION RADIO 8MF., BUFFALO, N. Y.
Manufacturers of Standard Radio Accessories Send for new Bulletin 103 W, B, & D, Circular

Whern writing to sdvertisers please mentlon THE WIRFLESE AGE

PRINCETON UMNIVERSITY
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Improved Operation of Vacuum Tubes
on Alternating Current

is the Aim of All Progressive Enthusiasts
YOU will obtain it if you use a

S8LON

Model 429

Low Range A. C. Va:;ltmeter

to measure and adjust the Alament voltage. The Model 429 Low
Range Voltmeter has an exceptionally high resistance, making it
ideal for use with tubes,

Instruments of this size are available as A. C. Ammeters,
Milliammeters and Voltmeters: D. C. Ammeters, Milliammeters,
Voltmeters and Millivoltmeters; A. C. and D. €, Wattmeters
(4 3-8 inch Diameter) and Radio Frequency Ammeters.

Madel 428 A. . Vaolimeter

Bulletin sent on reéquest

WESTON ELECTRICAL INSTRUMENT COMPANY

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

Rapio INSTITUTE OF AMERICA

(FOEMERLY MABUONI INETITUTE)}

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

AMERICA’S FOREMOST SCHOOL
for Instruction in
Radio Telegraphy

SPARK — ARC — VACUUM TUBE TRANSMISSION AMD
RECEPTION — RADIO TELEFHONY

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

FERADPTIOAL TRAINING QUICKEST REEULTS BMALLEST OO8T

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

Investigate our class for amateurs at reduced rates

Branch School
Mew Call Building, New Montgomery 5t., San Francisco, Cal

When writing to sidvertissrs pleass mention THE WIRELESS AGE

PRINCETON UMNIVERSITY
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Note New
Prices

A-P Tuber are loensed by
the Eadis Corporadion of
Amenics wnder the [NFor-
ent Awdion and  Fleming
pafcnia for amabeur and
Fxporimentol wae m Nadis
rommynicafion.

Far the hest book on Raedis.
aak wour déafer for “Els-
menid of Radiotelegraphy ™

THE A-P
ELECTRON RELAY

the new Westinghonse Receiving Equipmemt
was designed solely for use with A-I' TUBES?

After the most exhousting teste in thelr Inborafo-
rlea at Easr Plitshurgh, the Westinghouse Resenrch
Iepartment found that the A-F Tubsa were the moat
eiliclent tubes on the market todar-—for regeneration
—for amplifcntlon—~for detection.

AP Tubes proved to be the most quist In opecs-
tion amd gave the loundest recelved slgnal sirength.
A-F Tubea alen proved (he mest ecenomicen]l in fAla-
mpnl censnmptlon, requitiag only half the & baitery
conaumad by compatlilve ubes,

A-T" Tubea are ihe plomesr tubea on ihe market

telay, They have passed the experiments) atage and
Afd A proved success. They hove tho highesi Bass
Emsulation of any tube om the market, asd are the
roRill of fhe dealgn of the Dritlsh, Prench and
American Governments under the rigoroos specificn-
tlons of military requlrements It In nal surpris
img that A-F Tubes are approved and adopted by
the Westinghonss Elecirle and Mg s,

by Ldeut, Ellere W. Blons,
L

— the st seneliive
detecior of spark sle-
nals known o fhe
mdls nrt, Pries 5040,

Order from your dealer or write direct to

The Allanitle Radls Sappliesn Ca, § Kirk Flacs, Newark, New Jersey
The Facifie Hadia Supplies Co, 608 Missles Si. San Francless, Oal

for

IieForest Hadle Tel. & Tel. o,
Miamond Btate Flhire Company,

A NEW ERA IN CITIZEN WIRELESS
Has Been Inaugurated by INC umversa

-
SAVE ONE OR TWO WEEKS IN DELIVERY! MAIL YOUR ORDERS TO
OUR NEAREST BRANCH STORE FOR PROMPT AND ACCURATE SERVICE

Our Branch Managers are the same men who for years have taken care of the Installation and Servics of Co
» m-
mercinl Apparaios on approximptely 700 vessels. Each Mannger |8 an ex-Amal
asalst you with your Radio problems. oo A R[S T T T L S
THAT COMMERCIAL ATMOSPHERE WILL 60 FAR TOWARD GIVING YOU A DEFINITE PURLFOSE AND ATDING YOU 1% TOUR BTCCESS,
WK ARE CATERING T0 YUU THRODGH THE MEDIA OF EXPERT RADID MEN, AND NATIONAL AND INTERNATIONAL SERVIOE.

Tileilhuiora
SMoorbend Laboratories, Tne
Bhaw [neminfor Company.

APPARATUS IN STOCK . For Heceptlon THE SORSING ""B'" BATTERY
DEFORENT GRERE FEDERAL For Tramsmissien Extra Lomg Life. Capacity G408 M-A
RADIG CORPORATION OF AMERICA Hours. Will deliver 4 3-A for 1800 in-
FATLA SMIURMHTKE FIRCO IHTIHEM hu-durl. Shelf [ife: Cuarin-
. 1 feed mot to depreclesic more tham 109
H-;I'.ﬂ':l'lﬂ'nllﬂlﬂhl WIDOET # In valinge in Bix montha. .
ACME GENERAL BADIO CHELKEA Cells 4* Lepg hr 134- in diameter.
AN S M HGAN BUNNELL Uverall Hips: 87 Leone, 4% wile, 63"
BALTWIN BiANDES BEEMLEER hlgh, Net Welght 12 Ibs. Shipping Welght 14 b
ROLLER-8MITH PACENT Price F. O. B, our U. S Offlces Write for Falder
CLAFPF-EASTHAM DURILIER

OrDER ANY STANDARD Markes oF
APPARATUS OR IPARTS AT REGULAR
[.1sT Prices,

The New W C. A
te von for 248 cenis.

“EORSING SERVICE IS SATISFACTION ASSTRED™

DEALERS—Wes are jobbing sl the Important Linss
Write Nearest (F¥ice for Fropesslilos

“The Larpesi B-Enoicn®

il volts . W, Imstruction Baok mlled

Emclogas & confa for malllng.

SHIP OWNERS RADIO SERVICE, Inc., 80 WASHINGTON ST., N. Y. C.

Branch Ofice Stores: Branch Offices:

=2008 Colismbiln - ITE Commesrelal 2irest
— K15 Amerlcan Katlomnl

PETTAREL FPHLA,

AV
BALTIMOLE,

BETON,
== d0% Lobs Bullding

GALYWESTIHN,

Ing. Hulldin
NORFOLK, : "E" Haddington Rullding BAN PEINRID, — 452 Pales Verdes 5rest »
HBAVANNAN. = 280 Broughtom Hirest, Fast BAN FRANCIRCO, — 24 Califormin  31reet
;"4'1:1:?'-!1:“;:: - 6;2 :{rﬂl-untlli-ulu;-hlu;.r“.q.nm_-: BEATTLE, ~3461 East Marginnl Way
DY RSy g TCEELER iy -] ANE TN, — 15 CH 1 biis
N UL, — 408 Roston Huilding E Lin™ 5 ¥ imbers

E6 Femchurch Strest, B O,

When writlig to advertlssrs please mentlon THH WIKELFSS AGE

PRINCETON UNIVERSITY
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FADA RHEOSTAT

The very best panel-mounting
rheostat you cam oblai

vour radio dealer or postpaid

for . 1 .25 each

F. A. D. ANDREA
FADA Radie Produdi
1883 _]--r: e Ave,, M, Y, O

R Trom

Manglaciwrer of

NEWMOTORS -
ALL SIZES UP TO 5H.P.
'I'I'e Epeclallz: In Small Motors £ Generators

PHASES MO FREQUENCIES - 1M STOCK AT ;.u THHILE

WlF!ELESS TELEF'HEIHL GEH EIHIJLlRE
SO0 VOLT - 100 WATT - 3400 R.P M.
FOR BOUNTIMNEG HOTOR GEMERATOHR LETS,

THE WIRELESS AGE

S+ R E
Dl T IBUT D

C A Y
APTLCI1T
Our Two Stores Can Now Absorb Mail Order Wave
Trains With Unadulterated Efficiency!

LEARN THE WHY AND THE WHERE
by sending for

OUR STOCK BULLETIN AND PRICE LIST
{In a New and Handy Form)

THE ONLY COMPLETE PRICE DICTIONARY

WESTERN RADIO ELECTRIC CO.

550 South Flower 274 Twelfth Street

Los Angeles CALIFORNIA Dakland

If you have anything to sell, use
the WiRELESS AGE Classihed
Section

P-
llstilng

N. A. A, TI’:HED LHTETAI,‘.

Fheas sxquisitely ssnaltive minsrals &fe
1T 'h-=|1 h#t money cas buy for redlo
i.uﬂ amd wave Eeter work. eh
ia lndividoslly testad, 'H'I'Ii-ﬁ-uﬂ
|. quMml packed in & t-m:trl:nirnl |
tln contaimer, W, A (Ariing-
r Trl'nrﬂl.ll BTE :Iu: ariglinal
rj‘-_l-l-r als. To avall 1hale I|III|'|-
l.nil:-rll:rl:ll loak for th- sigmnture of J
H. ‘tl‘."l'ﬁ‘.l-'r.'."': an sach

baox.

At .'.un-d 'I].rl.lu 'I'lllﬂlr:I'H 2
wrerywhete, of shipped c
direct :|1"I 11=|.I1!I on P

celpt of price
THE SEWMAN-STERN O
WewmAn-Niers A, Clevelnnd,

e ESCO -

GENERATUHS-M{]TOR GENEHATOHS DYNAMOTORS

4 to 32 Volts for Filament-350 to 2000 Volts for Plate
Capacity
20 to 2000 Watts
Liberal Ratings

Write for Bulletin No. 237 which lists 200 combinations

Alotors and Generalors *Dﬂdnpcd Jor Special Purposes
Pioneers in JAlanufaclurng High Uollage Threc! Cureni Radio Generaters

ELECTRIC SPECIALTY CO.
Stamford, Conn., US.A.

Cor. South Strest and N. ¥, N.H.and H.R. R

When weltlng to sdvertisers plensed mention TITE WIRELESSE AGE

PRINCETON UMIVERSITY
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(O-OPERATIVE
RADIO PURCHASING

Py purchasing everyithing radie you requ I
threngh (e Asssigeliaf vl willl sy
THC T | 1 '\-l.'lli'\-!'.-l".': ¥y AERYIHCE nmd SAS |"\-|I
16 e form of profit sharing 'r--l-c EEIL l'
[E1)1 "'|I"' Pl | \ l'.|l__|' A ‘TUs ugales
atock of Instruments s pmrts tesaly I' T
shipmont.

AMFLIFYING TRANSFOEEMERS

Hadistron UV-712 ... BT/
Federal small typ= i B [
Bueo Clod very small I::-'|H-' .. B
AUDIDY CikSTROLS
Clapp- Eastham e R ]
e hie, ]_tpg H.I_!'II:H P PR, [ |
Remler, Mo, 530 comiral - ... ....... K&
Paragon, small snd compast ... ... G400
JALCKES
Federal, 48 cipeult .. ... i.n..c: T
Federal, ¢lopsd ©lreull . ........... 65
Federil, lwn cipep - ciciisiasaas 1AM
Federal, auio Alament [ype . LD
Federal, suto fSlmment type ........ 168
BTORAGE BATTERIES
Marko v Z0-40 ampere hoar ......04.08
Marko Gr 4i0-60 ampere hour ., ., 1TA6
Morks &v G0-80 ampers hour .., ..., 2000
Marko 10y §0-80 ampers hawer ... ... 4008
BALIMYIN DIIONES

Trpe C. MNavy alze SpaEa ey | 1.}
‘1'_1']11 E. ".I1|:| Smrllll.'«'r ¥ P

.:Fe F. very amall siyle ... . - 1§20

his 8 &m exceptional ||HP'.EH|I| II'L llll“

popular amplifying telenhanss

Mutual Purchasers Association

2 Biome Btrect = - = New York

Has The Latest
Radio Apparatus
In Stock

We have greatly improved facilities to handle our ever increasing
Mail Order Business. Have you enjoyed our prompt service?
If not—why not? X

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

Philadelphia School of Wireless Telegraphy
Jobbers and Dealers in Everything Fadio
iGAE PINE STREET, Just West of Broad Btreet, PHILADELFHIA

Write For REemler Bulletins

No. 1001-1003. Full descriptisn and
prices on Radls Apparstus L
EADIATES QUALITY
Remler Radio H[gkﬂﬁmplnjr

H T. Cosnlogham,

182 Buiter Birest, Han Francisce

N BN EED

O5T|

A MAGAZINE DEVOTED l

TO AMATEUR WIRELESS

ml'_ﬂ:,p:--. ..fm“_'r_un_."'l‘a.u'u Hlllﬂl.l_!.m_j'éﬂ-.r
e e -¢_|-lp-n'r|er{-.*-_- W Tiraiginisssn,

Varoum Tebe Clrosm Hegeneratiee -
Hecrmwvers, Ln |t| grouns  andl _|-ﬁﬁ-|'l-

Amlennid, Had H'-‘| Ty er;.-u..u.
« Ulyemting  Llepatimani Wark!  all

ARFLE. News Hunsous Stotes by

EEE -

The {Hd Mas.. Al th mnil ey
| mre art included in 'j' -
SPECIAL “TRIAL 'OFFER

Repular priece $ 00 per year, 10 ornis .
T COpY |tipctuchory nale Jlu:nlhl

||,||i|-rrq|1|un | & | lnl‘l..ﬂ.:hﬁ.l.ﬁkuﬂﬁl 1

i A DOLLAR BILL: T COLPOE
AMD WAL IT TODAY

e it e . i s oy - et jle U
BTN COLPON
American Badio Felay Lesgue.
Hartlord, Conn.
Esclosed find 31 . plesss enter my insl msbsenp=
noa s 5T for 7 manths

1" — =il
Address —_—— —

An Addition to the
THORDARSON [meparr] LINE

Type “RS”
TRANSFORMER

b KV.A 8000 volts $£15.00
L4 = 10000 * ——— 2000
1 A 15000 % — 3000

Transformers, Oscillation Trans-
formers, Condensers, Sparck
Gap Eotors

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

AMATEURS:—

page 12. It will interest you,

WIRELESS TELEGRAPHY

n
CHAMEERS INSTITUTE. A High-gradn Schosl whare E.Iu:llutelu:lnj:l is tnught in &

its bramches, bepinnlng with the Coda, and polog airalght through. ‘irlu-urr taught by
Lectinres, hinckbonrd, and practlcal demonsirniloss of Apparaius, bail during the ‘Eﬁuﬂl
of consteneilon smd when complebed. & Incge Wiraless Station (3XC} with 1ar-

nefalor Het complete.
E.,I';Tﬂl;f na pujnI: to make Our Students firat-geade Commercial Operntors, and glve
al aitention to backward sindents. Locailen very ceniril. Convenlent to Both

rallroads, nnd nll trolley lises,
We ales carry a full @ine of all siandard makes of Wireloss Apparsius. Parts @
gpeclally. Call, “phome or write for partleulars.

CHAMBERS IHSTITI.ITE uf WIHELESE TELEGRAPHY

2046 Arch Street . - Ph:hdtlphu. Pa.

Yvhen wilting to sdveribssrs please mentlon THE WIRHLESS AGE

PRINCETON UNIVERSITY
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THE WIRELESS AGE
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CONMFPLETE RADIO

LIATEN TO ZXK

SUP

Detestor mnd Ilnu'l-lr
Ampllier vanm
A-2, Twa HIAEs ..I..-pl.l.lﬂ veam

ALL VACUUM TUBE SPECIALTIES

DIO

CORPORATION
2674 BAILEY AVEMUE
MEW YORK
DA-Z,  Detectn

TELEFHONE SETS FOR USE ON A.0. OR D, O
WITHOUT MOTOR-GENERATOR.

CATALDGUE

A FPopular Book
Wireless Telegraphy

By W. H. MAiRCHAKET
Cloth, 201 Wleatrations, $3.00

stodents whs
ebertrical aclence,

Guide to the Study
of the Ionle Valve

By witiias D, Owes
Cloth, §1.00
A earefnlly rrrruud réguang of the whale

lve alfuaiion, showing ité development
::p‘; applientlsn 1o robian  telegrnphiy
am! telephony.

Arithmetic of Teleg-
raphy and Telephony

By T. E. Hexneer and B, G. de Wamor
Tioth, 187 +VI1 pp with 38 dfus, $L00

A wtudr af this ook will not only glve
ucilhyFI: :..:Ill'.lln nrithmetionl enlouls-
bur will oles be uassfil for the

thoms
amaonist of gemeral information the book
[5 o E 8

Write for Cossplefe Techinieal Listd

ISAAC PITMAN & SONS
2 West 45th Sirest - New York

F-YVARIODMETER
{3 s} 3500

DO FLER
{2 Ih&.) R4
Prices, complete]ly assembled as shown, lnelads PP on welght glven

=-TARINIMETIEIR
i1 Tha [ 551

SUECLAL ENOCHED

'|'| knscked down sat Includes sl parts

iler EXE

on bearinge and connect g,
rrfice complate only 5-" il

valize on the markei Irer ye

HIWHN FARTE

(o miake 1p twa varlomstsrs and oD
ctin B mhows 1| § {18 | -'I.II 1.|||r|.-||||||:'| ||| lll.lrr' mHhing io do kol EErew

IT e hled I 30 mimswiss

npl
ll.|||| '| 'I‘I |r|. ﬁ 'II: 8. |||||| pillare delivery—tha bilgpsat
sE gl today !

Wik Lo i i
3%~ diam.,
all srTewe

Reail Thess Hpecifeatisns:
-\.||||| T |r |r:|' lakwlile

| | shil monnting

t nEhe Boecial

I -.-l.-. re, Z6¢ ATLFL

B AOTTH DEARRDEN &T,
—— e

fOrmLa 5% ., 3
ng
i bd At
candanssr to shunt scro

CHICAGD RADIO APPARATUS CO.,
{Fhone Harrisom 1718)

ps e ]

Thedlzmad

w] = wiheEn

B diam,
iy dllals '-‘-'."ll'l'.l assembled. Hange 1ib-

1% "
high. All shafis

sy secondary and lnereass range to 65D

IMC.
CHICAGD, TLLINOIS

MODBL =TI 153-2500 Mefers
Tiosnsed under Armetrong and Marceni Patenia

WHAT THEY SAY |

MODEL o I
$29°

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

Possesses every requirement of the
modern Short Wave set.

All waves, Spark, Continuous, Ra-
di e. FORMICA Panel, RO-
TOR and STATOR. Send for new
Bulletin.

Manufactured and Guaranteed by

Great Palls, Montana.

Jansa ftadle Company,

Gamtlemen : 1 recelved the Mode “J°
some Clma azo and Lt werks fins, With &
two-atage Amplifier | bave been pleking
np Radiephons tabk between Avalon amd
Lomng Baach, Californis; each svening.
Coneldering that It s BOME 1000
MILES OFF, WITH TW0O MOTRTAIN
RANGES BETWEEN, and hat I mm
using an Asrial ONLY PORTY feat
high, I think i1t proves that the Jlsdsd
# |3 THERE WITH THE EPF-
FICT RO,

Very iruly yoors,
E. B. CURNUTT.

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

Whon writing to advertisers plensa menthon THE WTRELESE AGE

PRINCETON UNIVERSITY
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swiiao- Moulded Variometer’6.50

For Table or Panel Mountlng

Theé remarknhla Erll'll. in populariy of the Warshall-(erken Hne -; duae to &
keen undersianding &f the - ,||| ania necaasary (e et tha dp .|.| f tha meoa
exacting waer. Years of siudy and experlence have tapght us the mecessity o Lhe
uln:nut l":_-fjinh'm in mumafac :-'||| n .| I-.1.--..|-|_;._ VETY pPRFL.  Conssque |l|'- n 1
sysiem al inspecllon prevaile in every depariment of oor plant assuring the weer
of Morsholl-Gerken Instrument lamg, eMclent service

Dar Magers Varlomete 'I'_- pen M. V. @ and M. V. P. sre mouobded composition
and highly poillabed. L L] bl BT m-on ¥ |

The ract that these vorlometers are moulded, makes & 1o h | rt peomrats io0 §hs
thousandrh of &0 Inch, The windings aFe meiilded tght Into the forme, are wonnd
with gresn sllk wire Na. 20 for l'||-:| and No, 22 for Mlaie and are not -.|_ linekes
thereby redueing the distribotive apecliy 1o 8 minimum

The clearsmes af & of an ns I| beetwesn (he Folor and stator is just ancihsr preo

of the mecurney of these varismetors '|'_..- il Fibiillve capaclity of this Instrument 1=
lower thes any ather [¥pie Os -p.- narke
Anslber fepture of this var ometer & (hi almplieliy with which it can be monmie

an A panel, nnd four &cFfews om it of stators provide ithe necessary means [
mountlng. Bl 44" x 4147 1 &7 wide

Order froimm posr déaler. If e doee nof carey Fhém. worife us pledig

dealery name, Dedalprs © Order af osicd, a8 the demond is £y OFLal

Crders ahipped dn order received

¥y

The retall mral mall erder deparimend of our bosiness has been parchased
By The Kushler Huille UCempany, 214 Woarem Sirest, Toeledo, Ohis., This
rhonge wis numids in order (e glve siir dealers co-operafisn pnd bheiter servies,

INMPOBRTANT ANNOUNCEMENT ‘

6he Marshall-GerKen Co.

Alanufacturers and Jobbers
170 Radio Building Toledo, Ohio, U.S.A.

5% Bunnell Instruments A]waﬁ Satisfz

Qur ]ﬂve Detectors Simplest and Best

Rewnrs af [IMI.I!.I Imltatlsns
Bample mailed for 2040 mnd Guarantesd Galenn 25 cents

Our Keys, Bpark Gaps, Condensers, Truuinrm-nu. atc., are high grade but inexpensive

IH#ribators af Siandard Elscirle Navelly Company '.I‘!' B “Oyslass Aodlsn
DBatieries. Alss DeFarest, and nll sther makes of leh Inss Wireless Apparntus,

Bend stamp for our Mo, 42-W Catalog.

J.H BUNNELL &CO. - - - - 32 Park Place, New York City, N. Y.

Best by Test

This is the season for study. You can make yourself an Expert
Radio Operator before next Spring by systematic study in this school
during the winter.

Shorl Courses
Best Instruclors & Equipment
Darmitories

Y. M. C. A. RADIO SCHOOL

149 East 86th Street,, New York, N. Y.

H'rite for Free Booklel

““Best Radio School in the Easl"

When writng to silvertbsses peapse menllan THE WIRELESE AGE

PRINCETON UMNIVERSITY
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‘W_MD

Trlln. IDEAL leud-speaker. llequl-ml
na baiteries, Do ndjustments
u:ﬂ. et whaderer, .1'
Vomlood on to your recelvl
jﬂlpl.ﬂ.‘h.l.l amd n-t your Algeals

oper gowr Houdd | lAF  ordear
ot aE.
Suuu Type ..... $30.00
ile mabogany cabinet, w= shown)
Laboratory T . $25.00
iMonnted on solld malsl bess)

CORWIN'S
IMPROVED

SWITCH

M&H’!’ AWITCHER give thelr
mansfpcterars more profit Done
elve thair nesera more satlafaction,
lr!u-rwl.l Bwitch. ds poed a8
shalt = monlisd Et imta
loces, All metal parts nhokal-
brass. Contact radins 1%

90 cents = 5¢ poslage

NEW RADISCO
VARIO - COUPLER

3

g
T

i

i

2 pagea of Corwdn, Nadiaoo
other goed imstremenis. l""'ll _ﬂlul
it Wetr & peod inslremend

Jort S fatien o pees hck

Jor powr sopy today. 10 cenis,

A. H. CORWIN & CO.

Dept. C3. 4 Wast Park St.,
NEWARK, N. ).

THE WIRELESS AGE a3

:
;i'

S964

TE
A
STAT

899 BOYLSTON ST.
BOSTON, MASS.

FALL CLASSES!!!

Learn Radio at the OLDEST, LARGEST and BEST EQUIFPPED
radio school in New England. New students may join our FALL
CLASSES, DAY or EVENING on any Monday.

Successful graduates of the EASTERN RADIO INSTITUTE are
found in responsible radio positions all over the world! Why not
be one! Our ORGANIZATION with Years of PHENOMENAL
EXPERIENCE and SUCCESS is behind every man who enrolls.
Owver 4000 satisfied graduates tell our story best. Send in your
enrollment today |

F. D. PITTS8, Director.

Quality Radio Equipment

GREBE CR-3 REGENERATIVE
RECEIVER

150-3000 Meters—Cives Real Resulls

A Domplets Hecelver—omly ndditbonsl

et mesdsd nre phopes, batteries and detecter
tish, Imcludes in lts roge, amestenr, commer-
cinl and Navy wave lengtha, spocisl Jand sia-
PR, sl W.. Navy low wave Ares  and
* T L, l!".'.‘l'lﬂ;l ent for

Fadlopliane and mu_ .““

Fase of opemtion aog

Thordarson 1-EW Tryps R. Transformers s, 00
L Hedieesld because of oversteckh. Formerly 25"'
$40.00—While they last

Full Llit:ﬂ of Hadotrom Vacumn Tobes and Acmsseriss, and otber Highest Grade BEadio
ol Orders Prompily Filed, Dealers—Writs for Discound,

DOUBLEDAY-HILL ELECTRIC CO.

T15Twelfth 5t N.W. Washington, D .C =~ Raodio Thepd. —Desk C  719-21 Libarty Ave., Plbisbargh, Pa

GROWING

RADIOLECTRIC S8HOP ANNOUNCES THAT IT I8 NOW A CORFORATION
AND HEREAFTER WILL BE ENOWN A8
THE RADIOLECTRIC SHOP COMPANY

We carry a full line of all standard recognized Radio apparatus and supplias
and can fAll Mall Orders withia 24 Hours
BOME OF OUR SFECIALTIES
“73" Variomaters, withont knobs and dials...........§ B.50 sach

73" Vario-Conpler without knobs and dlals........ BE.E0 aach
2 MFD 1600 V. Condensers, guarantesd........ B6.00 &ach
¥ MFD 2600 V. Condensers, guaranteed....... 16.00 aach
6§ MFD 1600 ¥, Condasnsers, guaranteed........ 10.00 each

EWITCOHES

60 Amp. 6§00 V. 2 P.DLT. Blate Base......... § .00 Wit. 20 1ba.

40 Amp 800V, 2 P.5.T. Slate Base. ... 1.00 Wt 10 lbe

60 Amp. 220 V. 3 P.B.T. Slate Base......... B0 Wit. 5 1ha.

The Radiolectric Shop Company
919 Huron Rd. Cleveland, Ohio

When writing fo adyvertldors plonse memntion THE WD HELEESERGE

PRINCETON UNIVERSITY
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ANNOUNCING

THE HNEW

KENNEDY INTERMEDIATE WAVE
REGENERATIVE RECEIVER

TYPE 220

RANGE 175 TO 3250 METERS

Licemaed nnder Armairong [T, 8 Pal, 5o, 1,113,148

A worthy addition to the high class Kennedy line of re-

ceiving equipment,

We believe there is no other receiver on the market
representing such concentrated quality value as is displayed

by this Type 220 unit.

See it at your dealer's. Examine it thoroughly and have
a demonstration. Form your own opinion of it. We don't

ask you to accopt ours.

Bulletin 201 giving full descriplion masled on request

Ask your dealer

THE COLIN B. KENNEDY COMPANY

INCORESRATED
RIALTO BUILDING

SAM FRAMCISCO -’

BIG INTEREST

A MEETING PLACE FO
BUYERS AND SELLERS

ﬁ!l.el In this riment costs oaly
f@niA 0 t'll :luu—m ce adgihl
lin=s, TALCE.

I_ SMALL ADS OF

1 EW. 800 Cyele Cooverier—§T5o00. Apents
wanted. Federnl Hdw, & Electric Oo., Everefi.

VICTOR [-ummunu-ll HORNE—11 In, leng.
wibe. led wifh pol-

g : =]
Préee 'i'rﬂui- fnh. ll trﬂ'l].'

E;I“ﬂ'\ﬁn IE;ETh“ l.‘!'l-lﬂ' ? H'giﬂ“(.‘: .

LAROYRATRI

N, ML : lal CEMern | I 1
» . a FIRAL ]
{aegihe %l"&m actm yghes, Hhrdu

Audio Flamoeest e

-:- T‘I.'I.I:Ifm C.nmh ll'a_r

TH:H TLI?. H

radic man. Ji il I-"rrrn11|11| n!'l-r :I'|:1I nlu-
inamth, l"'rll‘:l'ul:l attartion given Lo all orders

l: lJl 'BHI"’“]E YOU Rﬂhr Bmlth pa llllll t

hat-wire Ammeter, new, tested, and In pe l-|:1:
conditleon. Hegulsr price §18. Hlln 0-2.%
Amp, Idaeal for amall C, W, tranamitters, To-

0, I for §L
1".!.1"]' ia Umited, . J. Goetts, 2JU, 1624
?IIITI"!.H Ave,, wﬂﬂﬂlﬂ“ﬁ M. Y.

distanoe Wlhﬂflﬂ formes of radls (rans-
miswlon. For long wave work our BI-LATTICE
OOILE (dwo-lateral) need s intreductsn FPer
#hart wave recoptlon & sl of BINGLE LATHR
L8 vorably with the bost

the regular regumsrative recsiver. Sand 3c for
bulletin. Our prices amd service will sarprise
_:rltrd P. Iﬂ-hlhﬂ"lll. m::urmm:nm

RANI THW NaFIYREET 08] vernler 1'
enser unmounted with knsb amd aipl §11.60
ar the two for $30.00 postpaid. .]1|lt 1w
thing Mo that new Eoneveomb sl !illl-l
for prices en aiher new apparaios

Hlever, Bmeihport, Pa.

CONSOLIDATED RADIO CALL
BOOK

Third edition, Price $1.50
Fer Sals By
WIRELESS PRESS INC.

#2868 Broadway - - - N, ¥. City

SEE ANNOUNCEMENT

ON PAGE 20

Portable Wireless Phone and C.W. Transmitter

mEth

ik Mrimgs imr

Fhons ...... L SR
B0V, Battery 10,040
Tranamiller . =l 00
Bulk UVINZ ... ES.00

IE"]"'“LH TUNERS

Range 5 miles using Amateur Aerial
and 90 volts — Flash Light Batteries

Inereased rangs with

higher voltpge Knsy
nperate, Enocked
down paris BIRS Ay
one [or every wave

.. BldikiH}

TEES{4{ NI ENEFREE—&]] kimds; BeE e EBefars
Euying elseaw hers
ninlag — =24 I'mges

TRESCO-DAVENPORT-IOWA

3 ({0

“RED HEADS”

Ths Lcowpted Standasd in KBadla Beoeivars

At the niew price of E5.00
LI +‘are umuuﬁmﬁi"

¥

'Irml ":.m-u l:h-r
F}-ﬂdmf. lil:nln. 11;3:':

et prampt  thils I"ﬁl. II

AFECIFICATIONA ; ..lum:ll:n.'lm bk type

L 'a'.’.h‘:',a LY Ty i

itral ‘Eneh recnlver 1
ikrinm
i, (ST et 0 50,
I LT 1'1.|I.‘ mlm Information.

THE NEWMAN-STERN 00,
Newman-8tern Bidg.,. Cleveland, Ohlo.
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Comfortable
As An Old Hat

A Brandes Wireless Headset can be worn as comfortably as an
old soft hat. Automatically adjustable; easy-fitting; light in
weight. May be kept on through the longest sittings without
2 headache or other discomfort.

Why wear a heavy, cumber-
some, binding or tiresome head-
set when you can have a coms-
fortable — and 100% efficient
— Brandes 7 Thred types:
Superior, Trans-Atlantie, Navy

$8, §12, 514

Sold on ten days’ trial. Money
refunded if not satisfactory.

Send &c for Catalog W.

DEALERS ;
Write for Proposition

BRANDES, Inc.

HRoom 818, 32 Unlen 8q., M. ¥ ’ J

BRANDES !is;iséie

Mr. Advertiser:

on't forget that the November Wireless Age marks the opening of the
fall radio season. Be represenied with & good-sized ad and reap a harvest.

WireLess OPERATORS, EXPERIMENTERS,
CaAR OWNERS, STORAGE BATTERY USERS

10c CHARGES YOUR BATTERY gLE"s F-F BATTERY BOOSTER

and odar Wirebsss Baation will never b clossd be
ravnss of & -.'le:mE battery. Iw it not gratd

oy Tewd fhaf yoilr et hettery wll Etn-nrrf“l:

i will neEveEr

whem w :1' a distnnt

l'||.I.I:|= chargml lanta

upoa iE works

Fris
tamm 8 chyryen GVolt Bu.-m? B Amps BI5
’:F“’; po ARG IEG P"}."‘i.{.{.‘}'ﬂ- 4 E: 1:%“ GE v tiaty nt 12 Amperes
wroe P- -
IFIERE for Gromp Cha ma, Real “" .-.: Eﬂmﬂm" o i maares

= Firtl paf and in & i o ¥
rells, Fall Wave, Aafomatio, D?ﬂl-:fh I ﬁE thery m hﬂn;mnt
o Fectiges High Tromeformer ofpaces. Foe wnd 12 Pt mu.n-i- 3§ g e A
.f‘:l. u : 'wh:r-r e

L]
:r-T.u:‘r hir.nr..wnm:ai J:E;E mives fudl The .
informalien, or moll Check 0 Fder, |=?“
l-'l-l'n =] W i weif) A"rl
mTE’h AT L;...'I 11 o 18 noonds,
i FbepE m F mlﬂ ofF @] checl Tor

FRA M ﬂ
mHCE ﬁ c A Eyprems Shinment, 1€ via Purel Post have re-

Waorks! Ohlevelamnid,
mittanos Inelude Poataoe and [

sem it b
Hnn—;l:?m“;. 1r+h¢w4u.ﬁl.|:|-{:-l:|]1.

Buy It from the
NAVY

Surplus Navy Radio Materials for
sale at attractive prices.

RECEIVING SETS
suitable for receiving ship,
amateur, or long wave signals.

SPARK TRANSMITTERS
complete with motor generators
or gas engine driven generat-
ars.

ACCESSORIES (except
Vacuum Tubes), of every
description suitable for experi-
mental or research purposes.
This is an EXCELLENT OFP-
PORTUNITY for Colleges,
Radio Schools and Amateurs to
buy NAVY R-A-D-1.0 Equip-
ment at ATTRACTIVE
PRICES.

Write today for Navy Radio
Catalogue No. 601-21

The surplus materials the Navy
has available for sale have been
grouped as shown below and
catalogues describing these ma-
terials will be sent on your
request.

LIST OF SURFLUS

MATERIALS
All Materizls Meas and Galley
Asrornutical Equipment {([Mn-
Equlpment !EE Boom and
Aluminum chen}
Bath Hoom Fit- | Momal
tingsand Flumb- |Mpsieal Instraments
ing Bupplies MNoavigatiog anmd In-
EL:_“I'. ta S.Tnmu.tl of Pro-
n
Boaks
Lirass Paint and Dainr Ma-
Canvas and Tenis
Chemicals e
Cloth and Tex. | Frevisicns
i [bm guipment
Clething Eepe and Twine
Coppar Stailonery and Of-
Electrical nip-|  Ses Bgulpment
ment and Supe | Feel
plles Tin
Furniture Toals (Mand, Ma-
Hard ware chine 1!! Com-
Iroqn traclofs
e . (et

———
e—

CENTRAL SALES OFFICE

Navy Dept.

Washington, D.C.

When wrlilng 1o advertlsers please meation THE WIRELE23 AGE

PRINCETON UNIVERSITY
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E N HERE mlghi be a fall page ad devoled (6 every
rr' Insirumept on this page. But the actmpl appa-
U ratum ia far more convineimg than anything we
cmipld Ay, Ba we almply refer veu o yaur
dealer. He has our slaborale lsose-lenl l.'l“'ﬂu-I.Flll'
and '#I'II 2ladly obtain any instrument you ssk

In falrnssa (o vourself, Inslat on examining Flres
Insiruments before Fyou by

Firea Sace Clad asdio Vornloud. Thin clenr
sy UsT oy framafopmer. toned lowmd &pealar |
i Patent applled for fEi- nrovine the sensatlom of
out the workl). No Bowl- 1821 rlu-tlﬁ.1 Mo S
$500, Wit sl srape O inment SRHon
- ] |||bi'\-||'||n.||ﬂl 1||qh|1-|:-

i fallisl, as shown
Fires Standsrd Apps- Idl'irll [.aborntory trpe.
rutun, Haual 8 appa- mounted on sdjusinbls
rntus  supplied to the hase, B2E,

liovermmant. Ume o =X Fires MW =i Unlla. Qwunl-

B e ity wonal o Siamdard
siop ampliffiers. Detector  yrooesing  bat gpeatly
amd dico-afep, showcm, §70, alimpllfad, BHat of three

nmnlite {(Tuner. defecfor

Firrna Apdlesm BEoslkets. aind T-step), $50. Tuamer,
12 ™ Enakelite base, niek- §105: Detector. 511, and
Eled bmss  Oobe, nnl el othicee unlts &8 sauslly
vt mae ATTRnZean #ad reaEbBahle nFlees

Useqaalbsd ¥alwe. Bingie,  Fipco-Eldredgs  Meters
BFL.10, Dankle F3I50 Al mbckel plated Mush
Tripls, F3GO, r P, Gidi-volg meter
muaiipder, El4
Birewn Fhones. Standsrd [ =H|.._-.-;E: L
i P Erritain  andd
.I T I'l,{‘ -@nEElfve,
LITHE, elght only n
At oumces. Hedoced In !Irl |r -"I‘Iuﬁ.z! r-li-mf-r* 4-! o I:-;
;.|I|-_.I:\_". 5:'57"'?—[1'7; ‘j||||"|':;r' 1) W .I.FI'\I |-|:|I|-':1:|r||T|'||rl.
[T o L II|-'|| Im 10 sacomnils, TP
RS Week §18.50. “Tha harder vou pall
Imported Soibt Adjustanle [he tlebter §i erips”

Fhomce, 2000 ahms, 51275 |‘| |-|" r:llll':ll‘I" IFI_. _f. 4 I'roe

Flrea  “HPaull .iril:ll Grin™,

'r"'"""r deieribing asmy one ||uj'n-\.-|-|r||r renl T8¢ pagr

!,r".l" - I'"-:r ridme and fwoe cembs, Losee-leaf padaloque.

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 ol our new instruments are 1llus-

trated here. -John Firth

PRINCETOM UNIVERSITY




