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Reduce those QRN 
At:mospherics NOW= with 

Burgess "B" Batteries 
Noiseless! That describes Burgess "B" 

Ba tteries. A bsolutely noiseless ! Weak and 
distant audio frequency signals can be re
ceived with multi-stage amplifiers and Bur
gess "8" Batteries because Burgess "B" 
Batteries do not drown out signals . 

Burgess "B" Batteries assure clear receiving. 
They will increase the efficiency of any receiving set. 
They are cheapest in hours of service. And they are 
sold by all reliable dealers in radio equipment. Look 
for the black and white stripes. If you can't get 
Burgess "B" from your dealer, just drop a line to us, 
care Dept. A. 

BURGESS 
BATTERY 
COMPANY 

General Sales Office: 

Harris Trust Building 

CHICAGO 

Offices and 
Di3tributing W arehouses: 

NEW YORK 
50 Church Str_t 

BOSTON, Mass . 
136 Federal Street 

ST. PAUL, Minn. 
2362 University Avenue 

KANSAS CITY, Mo. 
2109 Grand A,enue 

WINNIPEG, Man . 
703 Wellington A,enue 

CHICAGO, Ill. 
111 W . Monroe Street 

MADISON, Wis . 
Main And Brearly Street. 
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Forecast of Contributions 
for June Issue 

Announcement is made elsewhere in these 
columns of an increase in size to one hundred 
pages monthly, commencing with the next issue. 
The addition of sixteen pagel to the present size 
will enable the presentation of much more ma
terial of interest and value to the radio amateur 
and experimenter without in any way detracting 
from the high editorial standard of contents 
which the editor tries to maintain. -The leading article will be an illustrated de
scription . of the new army station at the Presidio 
of San Francisco, the fint of a aeries of new 
stations which will enable the establishment of 
regular communication across the continent. 
This will be written by Captain C. I. Hoppough, 
Signal Corps, U. S. Army. -

The next installment of the "C. W. Manual," 
by Ensign J. B. Dow, will give full details for 
conltTucting an inexpensive SO watt transmitter 
for use when 60 cycle a.c. is available. -In the line of fiction V. C. Mathison has a 
story entitled "The Conquest of Ouglamuck," 
which tells of the exciting experiences of a wire
less engineer in Alaska. Earl Ennis will have 
lOme more enjoyable "Grid Leaks," with 
cartoons by C. J. Dow. David Gibbons will 
have Scratchi say some serious truths in a 
humorous way. -

Gerald M. Best has found a remarkable crystal 
detector with tube amplifier which gives almost 
unbelievably good results. He will tell all about 
it in June RADIO. D. B. McGown will discuss 
"Navy Standard Transmitten." Many other 
articles 'of a practical nature are in store for 
you in the June issue, "the best yet." -

O. Scbuwendt, whose excellent mechanical 
drawings of circuits and apparatus add to the 
value and appearance of most of our technical 
articles, will contribute an article on the Con
struction of a 10-watt, self-rectifying transmitter 
which he has recently tested out with excellent 
results. The detail drawings accompanying the 
article ahould prove particularly helpful to those 
who will use them as a guide in making a similar 
set for themsel ves. -R. C. AndertOn has an unusually. good regen
erative receiver tuning from 200 to 5000 mtten 
with great selectivity and high amplification 
which he will offer to thoac who prefer to "roll 
their own." -"The Simple Receiving Set" will be the tub
ject of the next in the series of the Radio Primer 
being written by H. A. Eveleth. It will include 
an undentandable discussion of Inductance and 
capacity and also brief reference to the prin· 
ciples of the radio compass. 
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RADIO APPARATUS 
Distributors 01 Reliable Radio Apparatus to Dealers, Schools, Colleges, 

Radio Clubs and Experimenters AllOver the World! 

"PITTSCO" "PITTSCO" 
SERVICE DISTRIBUTES "RADIO 

CORPORATION'S" PRODUCTS 
ALL OVER THE WORLD I 

TRY US AND SEE I 

NOW HAS TWO STORES I BOTH 
CARRY "RADIO CORPORATION'S" 

COMPLETE LINE. 

AllPLIPIBBS 
No. DA Weatm,boul" D .. tector aDd 

two ata,. ID maholfaDJ "biDet ..•.. '61.00 
No. RORK Grebe. two .talt .. with auto· 

matle IIlam.Dt ooDtrol Jac...... . . .• l1li.00 
No. BORD Gr.be, net. aDd two atar .. 

witll auto ... tle fI\. eDDtrol Jac...... 711.00 
No. 16" Amrad. D.L aDd two ltap lD 

malaOIlDJ oablDeL SpleDdld nlul.. ".GO 

A.IIPLJJ'TI1(CJ ~8!'OJLJ1BB8 
No. UV'712 Radio COrporatloD....... 7.00 
No. ~ C1app·Raathalll, a .. ml·mouDted. '.00 
No. C1aJlp·B .. tham, fuJlJ mOUDtH 11.00 
No. 0 Oh .. taea, D.W type........... 6.110 

AJlTBlIllr.t. WIBB 
"Plttaoo" No.1' Hard lIraw .. ooPlIer 

(80 fL per lb.), per lb .••..••.•.•. 
1100 fL apec .. 1 nine at .••••..•• • .• 

"PlttMo" 7 atraDel No. 21 tlDDed oop' 
per, per fL •••••••••••••••..•...• 
liOO fL •••.••• _ ••...•••••..•..• 
1000 n. Spec .. 1 nlu. at •.••••.••• 

"PlttMo" , Kraud No. 20 phoaphor 
bro ... e, per ft .................. . 
500 fL .01111 nlu. at ••••••.•••.• 

"B" BAT'l'BBIBS 
NO. 7621 SlaDdard 12.11 Yolta, amaU •• 
No. 7625 e.udard 22.5 Yolta. "r!!'e •• 
No. '100 &taDdard 1ll.11 Volta •• arIable 

18.,. to 18% Volta .............. . 
No. '1C1liO StaDdard n.li Volta, "rp, 

nrlabl.. 16 nriatlo... • •••••••••• 
No. 768 ......... , 22.11 .olta amall •••• 
No.,.8 B .. readJ 11.11 .olta lup, 

16" &0 22" "Ita ............. .. 
No.8" Aoo, .5 "Ita. nrlable ••••••• 

00IL8 (Dao-Jatenl) 
Dlrl6 ....... '1.60 Dlrloo 
DlrU ••••••• 1.61 Dlr~ 
DlrllO ••••••• - 1.110 DlrliOO .•••• 
DlrU ....... 1.110 DlrlOO .. _ .. 
DL·l00 1.116 Dlr7110 ••••• 
Dlr150 1.80 Dlrl000 
DlrlOe 1.85 DIr12110 •••• 
DIr160 1.'" DIrUoo •••• 

OOIL JlOvnoral 
No. 1..0-100 DoPon.t • eoll 1U1UlUq 
. wtlli ......... reduced. prioa •••••••••• 
No. LO-l01 DoPo .... t I 0011 _UDal .. 

wt... pan ud wood •• baH .•••••• 
No •• 00 BeIDler I coli _UDalllC wtUl 

baae aa4 OK&4IuloD MDdlae •••••••• 

OOJrDBJIIBBI cr .. OW worfIt) 
No. U001016 RadIo Gorp. .001 ... 

1000 "Ita '" .••••••••••••••.••• 
No. U0010U RadIo Oorp •• 0001, .000., 

.0006 "I'D. 7Il00 "I ............. . 
No. UO·II101 Radio Oorp •• 0000U 10'. 

10000 m ..................... . 
No. UOol806 RadIo Oorp. .001 10'. 

6000 "Ita ................... .. 

.60 
lUll 

.01 
6.1111 
7.110 

.011 
7.G0 

1.G0 
11.16 

8.10 

8.G0 
II.U 

8.01 
8.110 

1.711 
1.81 
1.00 
Lll1 
1.811 
1.80 
8.00 
8.G0 

'.00 

1.IIe 

1.110 

1.01 

11.60 .... 
7.00 

OONDBN8BBS (Grtd ODd plate typ .. ) 
No. UO'1I70 Radio Corp .• 00211 MI'... U.OO 
No. UO'669 Radio Oorp •• 001 MF. . .. 1.110 
No. UO'668 Radio Corp •. 00011 MF... 1.311 
No. UO' li67 Radio Corp •• 00025 "F.. 1.110 
No. UX·U8 Radio Corp. Ood .. D.er 

me~. •.••••..• • .•.• •. .• .• •• •• .• .GO 

OODUSBBI (Paw type) 
No. UO·1681 Radio Corp .. 11 "I' '160 

.olta ••• .....••.•...•••.•.•.•.. 1.811 
No. UO·16811 Radio Oorp. 1 "I' '1110 

.olt. •.••••..• • ••..•..••.••.•.. 1.811 
No. UO-168' Radio Oorp .. 6 M. 1'150 

.olta .•••.•••......•..•..•.•... 1.G0 
Nil. UO'16811 Radio Corp. 1 )(J' 1760 

.olta •.•••••••••••••.•••••••••. 1.00 

O. W. IND110TAJlCBS 
No. UL·l008 Radio COrporatloa ••••• 11.00 
No. P·l Aom •• _. • • • • • • • • • • • • • • • • • '.00' 

O. W. POWBB 'l'lL.\NSJ'OB11BR8 
No. Up·16B8 Radio Corp. 8211 watta.. 111.00 
No. UP'1016 Radio Corp. 760 watta.. 11.110 
Aeme 100 Watt 860·660 Volta Mtd.. 110.00 
Aam. 200 Watt 1110·11110 Yolta uamtd. 16.00 

PIL'!':BB BBAOTOBS 
No. UP'1626 160 MiIIlamperea •••.•• 11.G0 
No. UP'1127 100. Mllliamper ... . .... 111.711 

CJRID LBAKS (Radio O«poraUOD) 
No. Up·l71D For II Watt Tub........ 1.10 
No. UP·1718 For 110 Watt Tubea..... 1.611 
No. UP'II~6 ". 1, 1.11. 2 or I meroluna 

.... compl .. te with mOUDtlD'....... 1.1111 
Grid I ...... onl,., ... ch............... .711 

KOT WIBB IOITBBS 
No. P·l Boller·Smith 0'2.11 Ampere&, 

Suah mt,. 8~cial .aJue at .•..••• 
No. UK·1I10 Radio Corp. 0,2.5 Ampl •. 
No.UM-li81 Radio Corp. 0-11 Ampa •••• 

,U.0K8 (Radio \nO) 
No. 11 P..:.at OpeD Jack .••••••••••• 
No. 82 Paoeat c1oa.a Jack •••••••••• 
No. 68 PaOlDt 2 elmlt .••.•••.••..• 
No. 86 Paoeat three aprla~ Automatic 

fllameat ooDuol tJlHl ..••..•.• •• •• 
No. 66 Pa .... Dt S .... Iprl .. A. 1'. 0 ..... 

L011D BPBADBS 

6.711 
8.00 
8.1111 

.70 

.111 
1.00 

1.110 
1.110 

No. Bol Radio Mapa"x, aew typ. 
1I01'll, .... rr .. teat modlll........... ".00 

No. P'l VooaloucJ. atatloa tJlHl. • • • • •• 80.00 
No •• OO·W .ederal PlelophoDe ••••••• 16.00 

UOBIVDrG BBTS (0rJw\IIl) 
.. Aerlola Jr .... WeatillilloDM, oompl.ta 

with BraDd .. "Superior" pho_ .• 111.00 
.. Raello.... DeForea~ _pl.te witla 

BraDd .. "Superior' phoa........ 111.00 
Radio Sem .... TJpe S·8 wi"'eut pIIoD", 

aplndld .. alu. .................. 7.G0 

ORDER TODAY I 

MAGNETIO MODULATOBa 
No. UT·168. % to 1'>W Amp .. r ........ '11.50 
No. UT'1867 1% to 1% Ampe.... . ... 1!1.50 
No. UT·1617 8 % to 6 Amp............ 17.00 

BBOTD'YllfG DBVICB8 
No. UV·216 Radio Corp. "X .. DOt.r'oD" 

10 W.tt tJIIe for UY'202 t..tl.... • ••• 7.60 
No. UV'217 Radio Oorp. "K .. DOtroD" 

160 W.tt tJlHl for UY'201 tub .... '" 116.50 
No. P·1 D .. For ... t 20 W.tt Reetlf,.iD, 

tubo for "'0 with 6 waU tub.. . • • •• 7.00 

BBOTD'YllfCJ DBYICB8 
(tor ".A" Battart .. ) 

No. P·I TuD,ar 6 amp .. r. type, com-
plete with buib...... . . • . . . • • . • •. H.OO 

No. P·2 TuD,&r, 2 amp .. r. typ.. .1 ... 
Bulb •.•..••.•.••....••.••••... 11.00 

No. P·I IT Battarr Boo.ter. II amp. 
typo •...•••.•. • •..•..•••.••.•• 111.0'0 

BBGBNBBATIVB BBOBIVBBS 
No. OB·I Grobe "Rela,.·Speclal" 175' 

680 metera •.•..•..•.•.••••••••• 811.00 
No. OR'5 Greb. 1711·8000 met ..... 

"Super·apoelal" completa •• " .•• " 10.00 
No. OR·8 Gr.be 1711·1000 met ... , com· • 

pleta a .. t, .. teat "Rela'·Speelal"... '0.00 
No. OR' II Grob. 175·1000 m.t ..... COlD

pleta ... t with det. aDd 2 atalf. a.
pUller 1 .. 1f DOataiDed, , , A .... ter· 
pie .... " •••.••••••.••••..••.•••• 130.00 

No. RA Weatllllilouae, 180·700 mete .... 
....rr aelectl .. ! mahollDJ cabluet... 61.00 

No. Be W .. tlaIDou." RA rec.i .... r alld 
DA D .. t. Amclifler oomblDed iD oae 
oablDet, a ap eDdld UDIt, COlllpaet ••• 110.00 

'l'lILBPKOBBS 
No. III Kardoek 2000 ohm doubl.. • • .• 11.00 
No. 118 Ifardock 8000 ollm double . .• .• 8.00 
No. OW·8U WealerD Bleculc 2200 

oluna .......................... 111.00 
Braad ... "Superior" with lIew head· 

baDd •••.•••.••.•..•..•..••••.• 1.00 
Braad .. "Tra ... ·AtluUca" with Dew 

headbaDd •••• • •••••••..•.•••.•• 11.00 
BraDdea "Na.,. Type" wiUl DeW head-

halld ••••••.••••••••••••••••••• 16.00 
Baldwl ... Type 0 .•••.•••••••.••••• 111.00 
Baldwt... Type B ••••.•••••.••••••• 18.00 
Baldwllll Typ. I' •.......•..•.••.•. 16.01 
Baldwl ... Typo 0 ualt oDIJ ••••••••• 8.00 
Federal A. aDd N. Type 2200 oil...... 8.01 
J'edwal A. &lid N. Typo 1200 oluna ••• 10.50 

VA011VJI TVBBS 
No. UV·IOO Radlotro. detector...... II." 
No. UV·201 Radiotroll aapliller...... 6.50 
No. UV·J02 RadIOtroD II watt....... '.00 
No. UV·201 Radlotroa 110 watt .••••• 30.00 
No. UV·20. RadIOtroD 160 walt .•... 110.00 
_ne:-AU RadlOUvIll MDt _tap aDd la· 

IDraDC8 prepaid aD7Wbero lD U. S. ~ 
80Dd u JOur ord.n for RadlOtroDL 

"LET 'PITTSCO' products. SUPER-SERVI CE and delivery solve your RADIO problema" 

SEND US YOUR ORDERS TODAYI 
Send ten cents for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items 

F. D. PITTS CO., Inc., 12 Park Square, Boston, Mass. 193 W~~:::. R.I. 

Tell th_ that 70U .aw It la :&ADIO 
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Save 20% or More on the Cost of 
High-Grade Radio InstrulJlents! 

Mwtlple w._ T..--Here you obtu.. iD a 
..... _tr·_t doe "'lui_t to ....n. all 
d_ 01 MaaIa oa aU "-- wa __ ~ 
I SO to 2S.000 _ten. Miaim"m Dumbe, 01 cootraI. proyicIe __ oimplicity 01 ~t:ioa. 
JOet die deoip reDden the tuaiq -wl,,_ 
oiti_ aDd ...a.cti ... 
Priao. _1eta_ly .... mbled. P. O. B. N_ 

y ..... '".oo 
Set 01 18 DL Cai\a. to receive all the _t "-' ___ ieactbe. $40.00. 

o.tect_ and Two-Step AmplllMr-You, 
ch .... 01 two ~ CoDUDel'Ciai 0, AmatMlr. The __ n:iaI type ie _mblecl from the 
moet ..... t1y. el6cieDt wUbI available. Radio 
~rporetioD UV .712 tranJon .. e .. and. General 
Radio tube noc:eptad. typify the qualIty th".. 
out. Tbe A_teu, type .. an ex""t duplicate. 
_t that treufo,mere and oockete 01 hilh 
elIicieacy. but lower ..... t. are ueed. 
Pwlcea. F. O. B. New Yorl .. 

Comm.dal type. unwired . .. ... $55.00 
Am.ateur type. unwired .. . •.• . .. 47.0~ 
Hen ie dear .. ¥iDitol $10.00 iD eitber cate. 

th ... tbe "Standard" Pia ... 

THERE are two parts in the 
building of radio apparatus; 

first the actual panel drilling and 
assembling. and second. the wiring, 

The first is ~tially machine 
work. At the same time. because 
it u machine work. it is really the 
less expensive part of the entire 
aaaembly. 

. The wiring. which is hand work. 
is the expensive part and alao the 
part which you can do just as well 
yourself. The Standard Plan gives 
you an opportunity to secure com
mercial grade correctly assembled 
apparatus at prices only slightly 
more than you would pay for the 
individual instruments. 

The Standard Plan 
ASSEMBLED but 

not WIRED! 
The Standard Assembling Company 
makes a complete line of parte-
fully ASSEMBLED but not 
WIRED. The actual machine 
work is done in a splendidly 
equipped factory. The workman
ship is not excelled anywhere. The 
individual instruments and parts 
are of the highest quality obtain
able and are bought in tremendous 
quantities at big discounts. 

The wiring. which is expensive 
hand work. is left for you to finish. 
You can incorporate your own cir· 
cuit if you wish .. or. you can follow 
the wiring diagrams which are pro· 
vided with every instrument. 

Take advantage of the Standard 
Plan and save the expensive wiring 
costs. Only in this way can you get 
fully assembled high quality appa· 
ratus at such low prices. 

Tell th_ that you .... " in RADIO 

Take this opportunity 
. to try the Standard 
Plan at our Risk I 

So confident are we that you will 
be delighted with the Standard 
Plan. that we will ship any Stand
ard instrument for your inspection 
without obligation. Simply send a 
deposit of % the purch~ price 
with your order. Examine the in
strument carefully. If satisfactory 
remit the balance. but if you are not 
fully convinced that Standard ap
para tus is the beat value in radio 
today. simply return the instrument 
and your deposit will be refunded 
leas carrying charges. 

STANDARD 
ASSEMBLING COMPANY 
Dept. A, 19 Bridge St., N. Y. C. 
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Meeting the Demand 
for Radio Sets 

I "T is natural that broadcasting, carrying ne"ws, music, lectures, concerts and 
even grand opera into the homes of the American people, should have 

created a concerted and impatient demand for radio sets and apparatus
especially the popular radio] eceiving sets. 

If the demand for radio sets and apparatus had grown normally, the well
eqpipped and highly-organized factories supplying the Rad~o Corporation "of 
America would now be producing an excess over the market requirements. 

Under the present expansion program of the Radio Corporation of 
America it is quite possible that there will be a surplus production within 
six months. 

A Greatly Expanded Program 
The factories manufacturing for the Radio 

Corporation "of America are operating on a 
greatly expanded production program. They 
are straining every nerve and muscle to meet 
the demand. 

It is not merely a question of men and 
raw materials. There are limiting factors in 
some of the delicate equipment parts, and 
even when all production is running evenly, 
new jigs, dies and tools must be espe
cially designed, manufactured and installed 
before the "production. forces can be in-
creased. " " 

As a result of the etlorts that are being 
made, it is expected that within the next 
few weeks considerable quantities of ma
terial will be shipped on orders already 
placed. This applies to all classes of radio 
sets and apparatus; and especially Radio-

trons, Vacuum Tubes, etc., which are em
ployed for reception. 

The assurance can be given that" every 
scientific, manufacturing, organizing and 
financial resource of the Radio Corporation 
of America is being used to meet the demand 
for radio devices. 

We are working to the utmost, not merely 
to supply the demand, but to put into every 
set and every piece of equipment complete 
quality, and as much permanent satisfac
tion as a rapidly developing art will permit. 

We are asking the aid of our distributors 
and dealers in explaining the capabilities 
and limitations of radio sets and apparatus, 
and we welcome their co-operation and in
dulgence, as well as that of the public itself, 
until the present expansion program is car
ried out. 

A new R. C. A. Catalog, covering all the radio devices being manuf~cfured 
for the Radio Corporation of America, will be ready for distribution within 
thirty or forty days. This catalo~ will contain timely and helpful information 
of great value to the wholesale distributor, the retail dealer, and the user of 
radio apparatus. 

dio ~CorporQtiol\ 
of ..America 

Sal •• Department, Suite 180 4 

233 Broadway, New York City 
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SALES OFFICES 
50 Church Street, New York, N. Y. 
9 South Clinton Street, Chicago, Ill. 
414 Finance Building, Cleveland, Ohio 
1042 Granite Building, Rochester, N. Y. 
422 First Avenue, PittsbJU"gh, Pa. 

SALES OFFICES--Cont'd 
Sheldon Building, San Francisco, Cal. 
932 Real Estate Trust Bldg., Phila

delphia, Pa. 
321 Title Building, Baltimore. Md. 
415 Ohio Building, Toledo, Ohio. 

Don't Waste Time Looking For 
Insulation·· Leaks-Use FORMICA 

F
ORMICA insulation for Radio sets gives you the assurance 
of continued, trouble free service. It is approved by the 
navy and the signal corps. It means clearer, surer, recep
tion of messages from the air. 

Formica is the dominant insulation for radio purposes-used in 
an overwhelming majority of sets made by manufacturers and by 
amateurs who build their own. Radio dealers allover the United 
States sell and recommend it. They know i~s high efficiency and 
weat durability. 

A drill is the only tool necessary to work up a Formica panel. It 
will not chip or crack. It does not absorb moisture, therefore will 
never warp. It retains its good looks and insulating power indefi
nitely in spite of weather conditions. 

Formica is good all the way thru-an even high quality. There 
are no weak places in it to cause trouble . . 
Formica is for sale by most radio dealers. Ask for it. 

The Formica Insulation Company 
4616 Spring Grove Avenue Cincinnati, Ohio 

1 

Hade (t-om Anhydrous Re_ .. anol Resins 
SHEET TUBES RODS 



8 

• MaI IIIWl 
D1pl_ 

Neel ..... 
World'. 

Oohuablaa 
BqHMIltlo .. INSULATION 

RADIO for MAY. 1922 

.... 1 ... 
Dlplo_ 

recel., .... 
Worl.·. ".Ir. 

St, Loul .. 
ChIMP. 18111 MADE IN AMERICA 1110. 

. 'GI b C ·aI C Lciuia SteillbCfge? Patent. 
, 0 e ommerci 0., San Francisco, Cal., Factory representative on the coast. 

_._"--_-I~ •••••••• 
.... "' -.... -..'P. ... .,. ....... ... '" .... ' .... "'" ........ r" .. IN ... ". ... ... ... rn ... II' ... 1'1 ... ' • • .... t. 

__ III , 
• TT • .... Me ..... ' ... u' ..... ... ~ 
~~ Day ~.' • .~ .. ,. ..." .. 
~-. · T ,," -- . i l~·· ~ .. -- I 
_H. i-.... , ... ",, . 

.. , .. 
... 'I" 

~ar ... , ... ...... ...-4-.............. • ,.........,c.... 

III .... - I. .... II ....... -.-., .. .... - ..u" - 1:111 II. ...... ....... ... - ...-_.-
III III III • • • ...... ... - .......... .. ,N'." 

cS : I I .Il II ....... , 
II~I.U ....... ....... ..... 1111111 ....... .... -

• ~ ... - ... I'" 

o I ..If ....... ' ... ,.. 

~-............. 
a 

....... 
• II ..... 

oHI EI!k 0 
..... 0111 0 

...!, .... ,.~ 11'0 :.J[i 0 I 0 11111111 ca: + II .. , .. , .. , ... 0 itIll11.ni'ii1l 0 

.~I .. i.··j~ I j, OOI~~III~ 
"Electrose" is made in a number of grades for various requirements, each grade possessing special charac
teristics. Insulators and Insulating parts and devices of special sizes and forms, designed and made to order. 

BOLB KANUFAOTURBR8 60-82 Washington St. 27-37 York St. 

,l'!i~~~~~~i~~ 66-76 Front St. 1-23 Flint St. 
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Radiotorial 
M ANY people are raising the question as to who will 

maintain radiophone broadcasting stations in the 
future. Most of the present stations are main

tained by manufacturers or dealers as a means for stimulat- . 
ing the sale of radio receiving sets, or by newspapers as a 
means for sensational publicity. As the expense of installa
tion and maintenance is -relatively high and as there is no 
present practical method of charging for this service to the' 
public, there is likelihood th~t the manufacturers and dealers 
will- be compelled to discontinue this service when the mar
ket becomes saturated, and there is a possibility that the 
newspapers likewise may cease broadcasting as the novelty 
wears off. _ 

The answer is found in the recommendation of the _ Wash
ington Radio Conferen~'that radio communication is a 
public utility," and in the fact that definite bands of wave
lengths have been sef aside for broadcasting from govern
ment stations and public institutions. The broadcasting 
of information of all kinds will Soon become as much of a 
public necessity as are good roads. The inaugural address 
of the next president of the United States will undoubtedly 
be heard by the people of the country by r~iophone. The 
Borough of Queens, New York City, is 'Cbnsidering the 
installation of a municipal station. On every hand there' 
are signs to show that the broadcasting of the future will 
be conducted as a governmental function or at least· as a 
governmentally regulated monopoly. 

IIfI IIfI 

A MERICA has gone insane over radio. Its fascina
tion and wonderful possibilities have fired the pop
ular imagination and created an overwhelming 

de~d for any old thing that will receive radiophone 
s+~ and music. Overnight, a boy's toy and a labora
tory instrument has become a necessity for every real home. 

Radio's rapid rise to popuQrity is as unprecedented as it 
was unexpected. The maauiacturer, jobber and dealer were 
unprepared for the onslaug~t of orders with which they have 
been bombarded. Dealer's shelves are empty, jobbers are 
six months behind in deliveries and manufacturers have 
doubled, trebled and quadrupled production facilities in a 
frantic effort to meet the demand. Newspapers allover the 
country have started radio pages and broadcasting stations. 
Department, drug, clothing and delicatessen stores are sell
ing radio apparatus. 

Such a time of wild, crazy enthusiasm calls for cool heads 
and words of caution. The radiophone is a new and un
perfected piece of apparatus. It has been developing in the 
short period since the war. It is still a crude and inefficient 
device compared to what it will ultimately be. The few 
men who really know something about it are hard at work 
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Com~ent 
making improvements in transmitters and receptors that will 
soon make the present apparatus as obsolete as the Chinese 
junk. Meantime, men who know little or nothing about 
radio are busily making Chinese copies of old stuff to be sold 
to an unsuspecting public at fabulous prices. 

These are disagneable facts; but they are true. When 
the disillusioned public learns that it is being bunked with 
junk there is likelihood of a reaction and refusAl to buy 
until the radio art catches up with the standard of its pos
sibilities. 

Much of the responsibility for this condition rests upon 
the daily newspapers which sensationally paint the future as 
an accomplished fact. Radio is too wonderful and useful as 
it is to require the playing up of any false ideas as to what 
it is accomplishing. It is also a highly technical subject 
which calls for a thorough understanding of electrical prin
ciples in order to get the best results. But its very com
plexity gives it the attraction that always attaches to the 
unknown and its very mysteries inspire the desire to solve 
them. 

The mass of gross misinformation on radio that is being 
printed by the daily press is as dangerous as it is deplorable. 
Soine fool is. going to try to "hook up" a radio set to an 
electric power wire so as to take advantage of the newspaper 
accounts of General Squier's able development of "wired 
wireless." Other ambitious youths will spend much time 
and money in the erection of the inefficient aerials and in the 
installation of the discredited hook-ups now appearing in 
many radio pages. Others will waste hours of valuable time 
reading articles written by men who know nothing about 
what they are writing. It is difficult enough for the tech
nical editor to discriminate between the good and the bad 
without passing the burden on to the uninformed reporter 
who has been drafted to the service because no one else was 
available. This structure does not apply to all the papers, for 
some are publishing worthwhile information. But the av
erage reader should realize that a story is not necessarily 
true because it is interesting, and that in the hurry and 
scurry of getting out a daily newspaper there are many 
errors, both technical and typographical, that get by. 

In the citation of these facts we do not mean to intimate 
that every ten year old cannot "tune in" and enjoy the 
novelty of radio speech and music. Nor is it our intention 
to deter the progressive man or boy from amusing and in
structing himself in this greatest invention of the twentieth 
century, for only by so doing will he be in a position to get 
the fullest benefit from the forthcoming advances in the 
radio art. But we do want to warn the average man that 
radio reproduction is not yet as undistorted as the natural 
voice or musical instrument, that only the best of the present 
equipment will survive, and that his breakfast newspaper 
page should be as liberally sprinkled with salt as are his eggs. 
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Fig. 44. 

50 Watt C. W. Trans

mitter Using 50 Watt 

Combination Amplifier 

as an Oscillator. 
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Fig. 45 

Fig. 42 

Complete 10 

Watt C. W. 
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Pre-rectified 
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Well designed Types of Output Inductances 
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Design and Construction of 10 Watt C. W. Trans
mitter for Use on A. C. 

F;ftla Inltal1mnat of "TIa. C. W. Manua'" 
.By J. B. Dow. EuigD U. S. N. 

T HE rating of ten watts is cOllllervative for the appa
ratus that we shall consider in the present chapter. It 
might more appropriately be defined as a combina

tion operating on alternating current and employing two 
5 watt tubes when both sides of the cycle are utilized by 
pre--rectification and four 5 watt tubes when self rectifica
tion is used. Indeed, such combinations, when using the 
very rugged transmitting tubes of today, often put three 
times their rated output energy into the radiating system. 

The chapter will be devoted to such apparatus as will be 
used for the transmission of telegraphic signals only; it 
being understood, however, that with slight modification the 
arrangement may be converted into one for transmitting 
voice signals as well. 

Fi,. 19. Stll Rleli"i", Circuit Usi", Four 5 W (Itt Tuhu 

Three circuits present themselves: one in which self
rectification is resorted to (see Fig. 39) ; one in which the 
high voltage alternating current is previously rectified by 
means of two rectifier tubes; and another in which the in
expensive electrolytic rectifier supplants the tubes of the 
second circuit. The latter circuits are illustrated in Fig. 40. 

Fig. 15 represents a circuit in which one tube only is 
employed on alternating current, and in view of the uni
lateral conductivity which is an inherent factor in the 
physics of the thermionic valve, the tube is idle during the 
portion of the cycle when the plate is negative. In other 
words, the same dlect is produced insofar as the operation 
of the circuit is concerned as would be produced by substi
tuting a pulsating direct current supply to the plate in lieu 
of the alternating supply. The emitted signals consist, there-
fore, of trains of radio frequency osciUations, the train fre
quency corresponding to that of the alternating supply to the 
plate. In Fig. 16, two tubes are employed and both halves 
of the cycle supply a useful current to the plates of the re
spective tubes. Fig. 41 shows the oscillating output current 
vaphs of the two circuits. As will be seen, Fig. 39 is 
merely a modification of Fig. 16. (Figs. 15 and 16 appear 
on page 17, February RADIO.) 

The transformer for supplying the high voltage to the 
plates and the filament heating current will be considered 
first, and in developing this piece of apparatus we shall go 
somewhat beyond a device for this circuit alone, in that it 
will be designed with the idea of using it for furnishing a 
filament current for rectifier tubes also. This additional 
winding is quite easily provided and the possibility of a 
future use for it warrants the small amount of additional 
labor required to make same. 

Upon one of the long legs of a laminated silicon steel core 
having a 1 ~ by 1 ~ in. section and a 1 ~ by 4 in. window 

wind a primary for 116 volts of 220 turns of No. 14 D.C.C. 
magnet wire in four layers, insulating same from the core 
with six wraps of 5 mil fish paper and each layer from the 
next with one wrap of the same material. Bring out three 
additional taps at 193,200 and 210 turns for supplementary 
voltaee control. Over this coil place six wraps of the 5 
mil fish paper and wind a secondary consisting of 3000 turns 
of No. 28 enamel insulated magnet wire, insulating each 
layer from the adjacent one with a single wrap of thin 
paraffin paper. Tap the secondary at tht center and at 1100 
turns on each side of the center. This will provide a 700 
and a 500 volt winding on each side of the mid tap, allowing 
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for a conservative magnetic leakage factor and a nominal 
voltage drop at the rated output. 

On the other long leg of the core wind two coils of 24 
turns each of No. 14 D.C.C. magnet wire tapping each coil 
at the center, thus providing a mid tap for the return fila
ment to grid connection to eliminate the hum which would 
otherwise be present in the received signal because of a grid 
to filament connection to either end of this winding. To 
facilitate the matter of making connections to the various 
tap3 a suitable panel and arrangement of binding posts should 
be provided for this transformer. 

The variable inductance, Lit Fig. 39, should consist of 
approximately 35 turns of 1/16 by 34 in. edgewise wound 
copper tape or the equivalent in 3/16 in. outside diameter 
copper tubing. Solid copper wire (about No.6) may be 
used instead of the above with a slightly appreciable in
crease in resistance for the total coil. Four clips should be 
provided with this inductance for making connections. Two 
blocking condensers, Cu having a capacity not less than 
0.002 microfarad each or a multiple condenser having a 
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total capacity of 0.004 microfarad with a midtap must be 
used in the plate to inductance leads to prevent the short 
circuiting of the high voltage transformer secondary by the 
inductance. Lt. 

The radio frequency chokes, L
" 

consist of 250 tum honey
comb coils. The bypass condensers, C

" 
for the filament 

secondary may conveniently consist of ~ microfarad tele
phone condensers. 

The transmitting key should be placed at K, in series 
with the plate milliammeter which should have a scale 
reading to 300. 

Fi,. II. UII" D,._., ShMIJI Oltill.,i.g CIl",,,t Olltlut I,.om 
Ci,.NJit 01 Fig. 15 •• ,,4 LOIW" 1,.0". Ci,.",;, 01 Fig. 16. 0,,1,. IftIJ 
Oltilllllio,., I" T,..i. A,., ShOlWtl. 

The most recent practice in transmitting tube circuits 
requires a voltmeter in the filament circuit to secure proper 
filament adjustment in place of the much used filament 
ammeter, and accordingly one is shown at V in Fig. 39. 
This instrument should have a scale reading to 12 volts. 

The radiation ammeter in the ground lead may be of the 
hot wire or thermo element type with a 2.5 ampere scale. 

In connection with the adjustment of this circuit, atten
tion is invited to Chapter III wherein the required pro
cedure and caution are considered in detail. 

As previously mentioned, Fig. 40 illustrates a circuit in 
which pre-rectification of the alternating current source is 
employed. Let us first discuss pre-rectification by means of 
thermionic valves. 

The simplest form of rectifier circuit is shown in Fig. 
4O-A. Here, a single tube allows a plate to filament cur- ' 
rent (inside the tube) to Row when the plate is positive and 
permits of no Row when the plate is negative. It is of course 
positive during one-half of the cycle and negative during the 
other, 'and phenomena mentioned above results in a pulsat
ing direct current supply to the capacity C of Fig. 4O-A, 
charging one side of the condenser dielectric with positive 
charges and the other with negative changes. If the drain 
on the condenser C, resulting from a withdrawal of en
ergy by the oscillator tubes is such as to completely discharge 
same during each cycle, the oscillating output of the radio 
energy circuit will be pulsating and an audio note corres
ponding in frequency to the supply to the rectifier tube will 
be in evidence at the receiving station. This low frequency 
note will be found objectionable. Notwithstanding this 
feature, the osCillator tubes cannot be worked at maximum 
output for they are idle during a large portion of the time. 

Fig. 4O-B shows a circuit in which two rectifier tubes are 
used. During the portion of the cycle when the plate of 
the first tube is positive, this tube supplies useful energy to 
the condenser C, and the second tube is idle because the 
plate is negative. During the other portion of the cycle, 
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the plate of the second tube is positive and it supplies the 
useful energy to the capacity or storage tani C. 

A moment's thought to what has been said will convince 
the reader that it is very desirable, then, to have as large a 
capacity as possible at C. 

A two microfarad paper dielectric condenser, designed to 
withstand the impressed e.m.f. is ideal for this purpose, al
though one having as little as 0.25 microfarad capacity 
will suffice. 

It should be observed here that the midtap of the high 
voltage secondary winding of the transformer in Fig. 4O-B 
is the negative side of the direct current supply to the oscil
lating tube circuit and the center tap of the filament sec
ondary is the positive side. 

To further smooth out the pulsations it is recommended, 
though unnecessary for telegraph work, that a 2 . or 3 henry 
choke be inserted in the positive leg of the rectifier output 
circuit. The necessary details for the construction of such 
a choke coil will be found in Chapter III. 

The capacity C 1 of Fig. 40, is unnecessary if the above 
mentioned choke coil is not used in the rectifier output leads, 
but it must be inserted in the circuit in case the choke coil 
is used. 

In case it is desired to use electrolytic rectification the 
circuit shown in Fig. 4O-C may be used. Observe here, how
ever, that the midtap of the high voltaee secondary is the 
positive lead rather than the negative one as found in the 
case of the thermionic rectifiers above. Suitable electro
lytic rectifier units may be constructed by placing one alum
inum and one lead plate, each 1 in. by 1/16 in. by 5 in. in 
length (allowing for connection) in pint Mason fruit jars 
three-quarters full of a saturated solution of sodium borate 
(borax) or ammonium phosphate. The plates should be 
immersed for about 3 in. of their length and should be 
separated from one another a distance of approximately 2 
in. One of these units is required for each 60 volts to be 
rectified and if it is desired to rectify both sides of the 
cycle as shown in Fig. 4O-C, twice this number of units an 
necessary. The plates of each unit must be formed before 
the device is operative .. a rectifier. This consists in de
positing a white crystaline formation upon them. To do 
this, connect a 500 volt alternating current iource to the 
plates of one unit, first immersing the jar for about two-

, thirds of its height in cool running water to maintain a c0n

stant temperature. One side of the high voltage secondary 
may be used for supplying the necessary 500 volts, although 
the transfonner may &et hot and may have to be operated 
intermittently to prevent overheating. The process of fol'1& 
ing the plates requires approximately two hours and is c0m

plete when the aluminum plate sparks profusely over its sur
face. A condition may come about in the formation of the 
plates wherein the aluminum plate fails to spark after I 

reasonable time, in which case it will generally be found 
that the plate has become dark and covered with scabs. If 
this condition exists, begin the process allover again with a 
new plate, for it is a difficult task to clean such plates. 

As was found to be the case with other systems of rec
tification, a choke coil inserted in the positive lead from the 
condenser, C, assists materially in smoothing the output for 
telephonic purposes. 

In the circuit of Fig. 40 individual grid leab and grid 
condensers should be used to bring about the required nega
tive grid potential. A capacity of 0.002 microfarad shunted 
with a resistance of 5000 to 10,000 Ohms will be found 
satisfactory. 

Compensation for radio arti8ts is to be required by 
the Actors' Equity Association of New York, which 
has adopted a ruling that the radiophone'is competing 
with the theater, and that those who talk or sing in 
the transmitting apparatus must be paid. 



RADIO for MAY. 1922 ·13 

Construction of lOO-Watt I. C. W. Transmitter for 
C. J. Dow" Hawaii 
By Gerald M. Beet aDd Ralph Heintz 

T HE consistent reception of 200 and 375 meter signals, 
both spark and C. W., in the Hawaiian Islands, at 
the station of Clifford J. Dow (6ZAC), has created 

a great deal of interest along the Pacific Coast, where, as 
would be expected, most of the stations Mr. Dow has heard 
are located. Many thought this record reception to be 
freaky and were inclined to be skeptical, but with the latest 
reports from Mr. Dow, showing continued reception night 
after night of stations such as XFI, which is 5000 miles 
distant, on the Atlantic Coast, and numerous intermediate 
fives, eights and nines, ample proof is furnished that Mr. 
Dow has set a record for short wave reception second to 
none. All his work has been done with a loose coupler, 
detector and one-step amplifier, connected to a 50-foot an
tenna suspended to a neighboring palm tree. 
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Mr. Dow has, for some time, had a very healthy ambition 
to be able to reply to those he hears, not by letter, but with a 
transmitter of his own. However, since he does not boast 
of being the sugar king of Hawaii, and hence is not desirous 
of installing either a thousand dollar antenna system or a 
miniature radio central, it remained for some of his C. W. 
friends in the States to get togethtr some sort of a trans
mitter for him, which would be reasonably priced, simple 
and economical to run, and capable of covering the 2200 mile 
stretch of water between Wailulru and the nearest point on 
the California coast, as well as packing an extra kick to 
travel still greater distances over land. 

We could think of no better type of transmitter to meet 
these needs than two 50-watt tubes in a Hartley self-rectify
ing I. C. W. circuit, as shown in Fig. 1. There are no ex
pensive pieces of apparatus such as generato~ etc., to buy 
and no great outlay would be necessary in its construction. 
Some may object to the single coil circuit used in the oscil
lator, saying that such a circuit does not have such a sharp 
decrement, and is subject to swinging. Since Mr. Dow's 
signals are expected to be heard on the ordinary regenerative 
receivers, and not on special and very delicate super-hetero
dyne apparatus, it would appear that a slightly broader wave 
is to be desired. The decrement of a transmitter of this sort 
is around .03 to .04, or about twice the decrement of a very 
sharply tuned two coil C. W. transmitter, and tests on Mr. 

Dow's completed set, when connected to a small amateur 
antenna, showed a decrement of .032, which is all that can 
be desired for sharpness. If Mr. Dow follows the usual 
precautions of thoroughly guying and securely fastening his 
new antenna, he will not have much trouble from swinging 
signals-

Accordingly, the apparatus indicated in the diagram was 
assembled and the completed transmitter is shown in the 
illustrations. Not a single item of material was used that 
could not be purchased readily in the stores. The panel is 
of ~,. Formica and all the wiring is No. 12 B. & S. solid 
copper with varnished cambric sleeving for insulation. The 
power transformer and key are separate from the main trans
mitter, for the purpose of convenience in shipping. The 
assembly work was done by Heinz & Kohlmos in San Fran-

.t:ltrH~ 

F;g. t 
3HH 

r.sOTvRN 
HONEYCOM6 COIL 

R,,,, PiAU 01 Sd 

cisco, and the character of their work is shown in the fact 
that not one case of trouble was found when the transmit
ter was tested on an antenna, and a radiation of 5 amperes 
on 200 meters was obtained within 10 minutes after the set 
was put on test. The power supply at Wailulru is 60 cycle 
110 volt a.c., so that no special transformer had to be con
structed to meet unusual conditions. 

After the transmitter had been thoroughly gone over, 
and everything found O. K., OX work was commenced in 
earnest and such stations as 5ZA in Roswell, N. M., a dis
tance of 1000 miles, and many others, were worked with 
ease. Finally, a cablegram was sent to Mr. Dow, making 
an appointment with him to listen in on the night of 
Wednesday, February 22nd, for his own transmitter, and 
test messages were directed to him over a period of about 
an hour. The following morning we received the joyful 
news by cable from Dow, "Signals QSA throughout trans
mission," showing that the transmitter has certainly lived 
up to expectations. . 

Having thus proved its worth, the complete outfit was 
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packed up and sent on its long journey to Wailuku, and 
before many weeks we shall have the pleasure of worlcing 
Hawaii, not to speak of the pleasure on Mr. Dow's part of 
worlcing the good old U. S. A. 

It is as simple a set as can be built without sacrifice of 
efficiency. Many expensive pieces of apparatus common to 
most sets of this class are entirely eliminated. No grid leak 
or grid condenser is employed, and only two condensers of 
fixed value are necessary. . 

Since a balanced circuit is employed every effort was made 
to carry this balance into the arrangement of the various 
elements. The result was a pleasing symmetry of appear
ance, simplicity in wiring and general accessibility. All the 
parts and wiring belonging to each tube are thus divided 
along a center line and such elements as the inductance, fila
ment rheostat, etc., which are common to both tubes, are 
bisected by this center-line. 

In order to make the connections between the various 
parts of the circuit as short and as direct as possible the 
condensers and radio-frequency choke coils are mounted on a 
bakelite bridge. This bridge also serveS to support the bind
ing posts for the high tension input, thus minimizing the 
operator's chance of coming in contact with the 1000 volt 
supply. The absence of switches, knobs, dials and other 
pieces of like paraphernalia will no doubt discourage some 
amateur of the genus Imobtwister, who would have to 
content hirmelf with running the filament rheostat up and 
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down. However, the amateur who is seeking results, who 
wants the greatest efficiency with the least cash outlay and 
fewest number of parts is content with only those controls 
which are necessary to proper tuning. In the following de
scription the element of uncertainty is entirely removed. 
The question of efficiency is best answered in that the set 
worked the Hawaiian Islands from Oakland, California, on 
its first attempt and the question of cost can be answered 
by the definite statement that by buying all of the materials 
in the open market at retail prices the complete set will 
cost $187.9~. 

The panel is made of ~ in. bakelite, formica or conden
site 16 in. by 16~ in. If a polished panel cannot be ob
tained it may be finished by sanding with No. 1 sand paper 
wrapped around a block: of wood. A block: of cork or hard 
felt is better (or a black-board eraser if one is at hand) 
than wood, as baclcing for the sand paper. 

When the surface presents an even dull appearance it 
should be rubbed with pumice and kerosene, a felt pad being 
used. After washing with gasoline the final polish is ob
tained by rubbing with rotten stone and raw linseed oil. 

This process is rather laborious and should be resorted 
to only in case a finished panel cannot be had. A pleasing 
satin finish may be obtained by having the panel sand-blasted 
at any glass beveling works at a cost of fifty cents. 

The holes may next be laid out and drilled, tiling all 
dimensions from Fig. 1. The windows are best cut in by 
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How to Make a Two-Step Amplifier 
By D. B. McGown. Assista~t Radio Inspector 

WHEN the receiver which was de-
scribed by the writer in March 

RADIO has been completed, tested, and 
found to work satisfactorily, the owner 
thereof will find that it will not be 
sufficient to get all the radio telephone 
concerts and broadcast matter as · loud 
as he would like to have them. The 
need for an amplifier becomes apparent 
at once, and is the only solution to the 
problem. 

The exact design of the amplifier, as 
well as the detailed circuit used, is given 
herewith, and is shown in the accom
panying cuts. It is not possible to con
struct as much of the amplifier as it was 
with the tuner, so the work becomes 
largely a job of standard parts. Some 
of these parts, such as sockets, rheo
stats and binding posts, could be easily 
made if one had a complete machine 
shop, but usually such tools as are re
quired are not available, and further
more, the time expended on the actual 
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second tube. The telephones are then 
connected to the output circuit of this 
tube, as shown. Binding posts for use 
for this class of work are mounted on 
the upper· right side of the panel, oppo
site the posts mark.ed "input," but the 
telephones connect to the "output" posts. 
Two lower sets of binding posts are also 
shown, one pair on each side. One pair 
is used for the A battery, and the other 
for the B battery. 

The same batteries may be used for 
the amplifier as are used for the detector 
tube, but they should be taken care of, 
and not allowed to run down, which 
they will do very easily if abused as the 
amplifier takes considerable more cur
rent than the single detector tube. When 
making the connections, it will be found 
that there is one post of the filament 

Front PiA» of Com,ltt,tl Am,lip" Pa,l circuit which need not be connected with 
the A battery. This, if everything is 

manufacture would be so great that it 
would be a better plan to buy the parts 
anyway, if the builder's time is worth 
anything at all. 

For most purposes a "two-step" am
plifier will be found to be satisfactory 
and capable of giving loud enough sig
nals to render the music audible to all. 
For this instrument, we will need the 
following: 
1 panel of convenient .in and thickness. 
2 amplifying tranafonnen (audio frequency). 
2 tube tIOCkeu. 
2 vacuum tubes (amplifier tubes). 
2 rb_ta ... 
8 binding politi. 
Wire for connection .. 

The circuit diagram for an amplifier 
of this type is shown herewith. The 
posts marked "input" are connected to 
the primary of the amplifying transfor
mer on one side, and the current from 
the pair of binding posts marked "tele-
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connected right, is the negative lead, 
and this post may be left open. This 
circuit is already made within the de
tector set itself, and if connected thru 
the amplifier as well, simply means extra 
work for nothing. This only holds true 
when a common battery is used for the 
filaments and plates, of course. 

The common method of using "jaclc." 
and "plugs" to switch into the detector, 
and various different steps on the am
plifier have been abandoned in this par
ticular type of amplifier. In most cases 
persons listening in to concerts will 
never use less than two steps, and the 
extra expense and trouble of installing 
jacks is scarcely worth· while. 

Instead of the output of the last stage 
of the amplifier being connected to a 
pair of telephones, a "loud speaker" m~y 
be substituted, which, with a horn, will 
allow the music or telephone or other 
received conversation to be heard with
out difficulty. If this is too weak, it 

dd th o d" " may be necessary to a a Ir step 
to the amplifier. This may be done by 
adding another transformer and tube 
and rheostat, etc. The input of this 
transformer will then go to the point 
where the telephones are now connected, 
and these, or the loudspeaker, may. be 
connected in the output of the third 
tube. It is not advisable to carry the 
amplification farther than this, in most 
cases as the extraneous noigeS usually 
introduced are magnified by each suc
ceeding amplifier until more "noise" is 
heard than signal. 

The loudspeaker used may be some 
one of the more elaborate instruments 
on the market, or a Baldwin receiver 
attached to a phonograph horn may also 
be used. Some types of ordinary met~
lic diaphragm telephones may -be used an 
place of the Baldwin, and almost as good 
results obtained. The horn may be at
tached to the receiver in any conven
ient way. A horn may be procured 
and taken to a machine shop and care
fully and permanently fitted to the re
ceiver, or simpler means may be used. 
The writer has seen one such loud
speaker made up by taking a telephone 
and binding the horn onto the telephone 
with ordinary tape. Not a very fancy 
looking job resulted, but one that was 
"workable" was certainly obtained. 

RADIOBILITY 
The Word You Hfl'lJe Been 

Wishing For 

RADIOBILITY - The quality of 
the etheric atmosphere for the propaga
tion of radio telegraph or radio tele
phone signals. 

The RADIOBILITY is good wherr 
there is no interference from atmos
pherics or fading. 

Originated by W. Harold Warren, 
2AVO, ·605 Munroe Avenue, Asbury 
Park, New Jersey. 
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How to Operate a Receiving Set 
By Malcolm P. HanlOn, ClUcf Radio Operator UDiTenity of Wi.cOD.in 

o WING to the sharply tuned waves 
of radio telephone signals, their 

reception at a distance usually requires 
careful adjustments of the receiving cir
cuits, and is not accomplished as readily 
by the novice as is the reception of spark 
telegraph signals. In view of the differ
ences of manipulation of the various 
types and makes of receiving sets, it is 
possible here to give only a general out
line of the procedure to be followed. 
For complete operating instructions, the 
receiving operator should consult the 
manufacturer of his apparatus. 

Before signals can be received, the 
detector must be in proper adjustment. 
Mineral detectors are adjusted by vary
ing the pressure and spot of contact on 
the crystal until the note of the test 
buzzer is heard most clearly through 
the phones. 

Gas-content (soft) detector tubes are 
adjusted by raising the filament current 
gradually, until a slight hiss is heard in 
the phones, and then reducing this cur
rent \lntil the hiss just stops. Care 
should be taken during this adjustment 
to set. the 'regenerative inductance or 
tickler· coil at its minimum value. The 
plate (B battery) voltage at the same 
time should be so adjusted, by means of 
variable battery taps, or preferably by 
means' of an A battery potentiometer, 
that this hiss commences at as low a fila
ment current as possible. Most. gas-con
tent detector tubes require a critical 
plate voltage somewhere between 18 and 
22 volts. The adjustment is most easily 
made by the use of an A battery p0-

tentiometer, which connects the nega
tive end of the· detector plate battery to 
any desired point between the positive 
and the negative terminal voltage of the 
filament A battery, thus providing a con-
tinuous 6 volt variation. . 

Many operators who wish to avoid 
the critical adjustments necessary for 
operation of a gas-content detector tube, 
find it convenient to employ a hard am
plifier tube in its place, at a slight loss 
of sensitivity. These highly evacuated 
tubes are not critical in adjustment, and 
have no "hissing point." The best plate 
voltage for these tubes when· used as 
detectors is best found by trial, but is 
not critical. 

Amplifier tube filaments are burned 
at just sufficient brilliancy to give maxi
mum signal strength. Any plate voltage 
from 45 to 90 volts or even higher may 
be ·used on amplifiers, the higher values 
of plate voltage generally giving some
what increased amplification. 

After the detector and amplifiers are 
adjusted, the signals desired are "tuned 
in" by varying the inductance and the 
capacity of the receiving circuits. Where 
a separate primary and secondary cir-

cuit is employed, the beginner frequently 
makes the mistake of using too tight a 
degree of coupling, which increases the 
condenser. 

Signals received are greatly strength
ened by use of a regenerative circuit, 
properly adjusted. To obtain regenera
tive action, carefully increase the plate 
inductance or tickler coupling until a 
slight hissing or hollow sound is heard 
in the phones, then move the adjustment 
back slightly until the hissing just stops. 
If the circuit is functioning properly, it 
will be found that phone and spark sig
nals can thus be regenerated and their 
intensity increased many times. The 
slight hiss just mentioned indicated that 
the detector circuit is in a state of oscil
lation; this adjustment should be used 
for receiving continuous wave telegraph 
signals, and will also· be found advan
tageous --initially to "locate" radio tele
phone signals from distant stations. 

"Locating" radiophone signals is ac
complished by careful variation of the 
tuning while using an· excessive value of 

. tickler coupling or plate inductance, i. 
e., just within the ''hissing'' region. Con
tinuous wave telegraph signals will now 
be hear:d, and phone signals can be ~
ognized by the steady whistle-like beat 
likelihood of interference from other 
stations. To pick up a signal, a mod
erate degree of coupling should be used, 
and the tuning of both primary and 
secondary- circuits varied. until the sig
nal is heard; the ·coupling should now 
gradually be loosened, and at the same 
time the tuning of primary and 8eC

ondary be slightly readjusted for maxi
mum signal strength. It will generally 
be found that, with a proper degree of 
loose coupling, interfering signals and 
strays may be diminished, without re
duction in the strength of the signals to 
which the apparatus is tuned. Because 
of their sharp wave, radiophone signals 
may be received with much looser coup
ling than spark telegraph signals. 

Where a sin,le circuit tuner is em
ployed, the tuning of the desired signals 
is greatly simplified by the absence of 
coupling and secondary circuit adjust
ments. In one well-known make of 
single circuit tuner, both the inductance 
and the capacity of the tuning circuit 
are varied simultaneously, by means of 
a single adjustment; other makes of 
single-circuit tuners are adjusted to the 
desired wave by varying the inductance 
by steps, by means of a tap switch, and 
then by careful variation of the tuning 
note which their carrier wave produces. 



RADIO for MAY. 1922 17 

The 'Radio Wave 
I T IS certain that the transference 

of energy which makes possible radio 
communication, takes place in the form 
of a wave. What this wave is, and some 
of the fundamental phenomena associated 
with its propagation, are presented to 
the amateur in this article. 

Texts usually treat the subject in this 
light: The amateur is told that radio 
communication is possible thru the 
agency of certain waves, these waves 
being similar to those formed by a drop 
of water falling into a still pool; that 
these waves spread out thru the ether; 
that they are absorbed by the sunlight; 
d uUra, ad infinitum. On the other 
hand, original papers explaining these 
waves lead the bewildered amateur thru 
a devious route of differential calculus 
and trigonometry, and as far as he is 
concerned, gets him nowhere. After 
several years of this is it to be wondered 
at that the amateur's conception of a 
"radio wave" is about as clear as mud? 

It is true that the knowledge of these 
waves is very slight and that at the best, 
we can but advance theories as to what 
they are. This explanation, of one of 
those theories, was adopted because to 
the writer it seems the most plausible 
and would be best understood by the 
average reader. The writer ·sincerely 
hopes that, after reading this article 
the amateur will at least dispute the 
validity of this theory. 

Wave motion may be defined as a 
periodic, undulating motion which takes 
place in an elastic medium, due to en
ergy being periodically supplied to some 
portion of that medium. For illustra
tion we may fall back on that given 
in texts. Thus, if a stone is dropped 
into a still pool of water, waves will 
be formed and t~ will spread from 
the point of disturbance in all direc
tions. If a point is chosen beneath the 
surface of the water, and a careful study 
made under the conditions which take 
place in this medium during such a 
disturbance as cited above, we find that 
the water is not moved along, but is 
merely compressed and rarefied, corres
ponding with the wave motion which 
takes place on the surface. One such 
period of rarefaction and compression, 
which may take place in any medium, is 
lenown as a "wave." Wave length is 
measured from any point in one such 
"compression" to a like point in the 
next. 

From waves in water to waves in air 
is but a short step and we find that 
waves which are formed in this medium 
are similar in many respects to those 
formed in the water. Characteristic of 
these "air waves" are the waves which 
cause sound. A disturbance which will 
cause sound "breaks" up the atmosphere 

By Charles K. Fulghum 

into a series of rarefactions alternating 
with points of compression which move 
outward from the point of disturbance 
thru the atmosphere until the energy of 
the wave train is dissipated, probably 
due to molecular friction. Thru the 
work of a number of scientists we are 
able to photograph these sound waves 
and study their formation and determine 
the fundamental phenomena associated 
with their propagation. Notable among 
these men is Professor Foley of the Uni
versity' of Indiana. A study of sound 
wave photographs made by his method 
was undertaken by the writer a short 
time before this article was prepared and 
some of the conclusions arrived at in the 
explanation of radio waves which fol
lows are based on the characteristics of 
sound waves, methods of formation and 
their propagation thru various media. 

T HOSE familiar with electro-statics 
know that, when two plates fonn

ing a simple condenser are charged, the 
dielectric separating these charged sur
faces is in a strained condition. This 
can easily be proved by examining a 
dielectric of glass with a polariscope 
when the dielectric is between two 
highly charged surfaces. It is evident 
that if the dielectric separating the con
ducting surfaces is a medium such as 
air, this stressed condition will not con
fine itself to that portion of the medium 
which lays between the plates, but will 
extend for a considerable distance be
yond them. If we increase the area of 
one of the plates and keep other con
ditions the same we find that. the stressed 

. condition is more apparent near the sur
face of the enlarged conductor. If the 
larger conducting surface is formed of a 
variety of materials whose coefficients of 
conductivity vary widely, the "field of 
stress" over these different materials 
varies proportionally. 

It is now evident that the surface of 
the earth can be considered as the plate 
of a huge condenser and the antenna of 
any radio station as the other conducting 
surface. When the antenna is charged 
a stress will be produced which theoret
ically can be detected at any place on the 
earth's surface. 

Were the earth's surface of uniform 
conductivity, the amount of this stress 
would be diminished as the square of the 
distance from the radiating antenna, 
equally in all directions. It is also evi
dent that the velocity with which this 
stress spreads over the surface of the 
earth will equal the velocity of elec
tricity. 

It can be shown that if an electro
scope is introduced into the "field of 
stress" between the two charged plates 
previously mentioned. II tlisplacement of 

the indicator will be caused, showing 
that a charge has appeared on the metal
lic portion of that instrument. The 
same is true of the earth forming the 
plate of a huge condenser. If we erect 
an antenna in such a "field of stress" a 
charge will appear on it. Why we are 
able to differentiate between the "field 
of stress" that various transmitting sta
tions create necessitates an explanation 
of wavelength. 

If the velocity of waves passing a 
point is uniform, the number of waves 
that pass that point in a given length of 
time will depend on the length of the 
waves. Thus, supposing the waves to 
be of unifonn length and their fre
quency is lowered; i. e., the number of 
waves fonned per unit of' time, the 
wavelength must be increased and vice 
versa. 

Since the current which flows in the 
antenna system of a transmitting sta
tion is an alternating current of radio 
frequency, a similar variation will be 

. caused in the charge which is induced 
in the antennae of receiving stations 
which lay in the "field of stress" cre
ated by the transmitting station. If 
this charge is to cause a current to flow 
in the antenna of the receiving station 
(which it must do if we are to detect 
it), the impedance of this circuit must 
be reduced to zero for currents of a 
frequency equal to that of the trans
mitting station. This is what is done 
when a station is "tuned in." It is ap
parent that if a transmitting station 
varies in frequency while "working" an
other station, it will cause much trouble 
at the receiving station. This is the 
case with certain types of arc and spark 
transmitters where the current is con
stantly varying slightly. Such stations 
cannot be sharply "tuned in," and they 
cause any amount of trouble for all re
ceiving stations that lie in their vicinity. 
Mention of these types of transmitters 
will be made later in connection with 
the distances covered when dealing with 
various methods of producing the radio 
frequency currents for the transmission 
of intelligence. 

PRACTICALLY all of the phenom
ena of radio communication have 

to do with the distances covered by the 
transmitting station. These phenomena 
have been divided into two classes. The 
first deals with the radiation system; the 
types and directive properties of various 
antennae, and the sources of radio fre
quency currents and their qualifications. 

The second class has to do with cos
mographical influences and their effects 
on the "field of stress." 



TRUE STORIES OF THE 
WIRELESS 

By EARL ENNIS 

John S-- dropped in on a friend 
one night, and for the first time, heard 
a radiophone concert. From that night 
on he was a changed man. He haunted 
wireless shops. He priced instruments. 
He studied catalogues. Finally, one day, 
even as you and I, he fell. Walking 
boldly into a store, he bought a com
plete set and marched jubilantly home 
with it under his arm. 

That night he placed the set on the 
table in his living room while his fam
ily collected around him and marveled. 
He fastened the phones just where the 
man had shown him. He turned on the 
lamps. He heard a sound in the re
ceivers like mother frying a steak, or a 
wet sock broiling in front of the fire
place. That was all he heard, no mat
ter how hard he turned the knobs. 

In despair John crossed the street and 
hunted up a boy who owned a home
made set worth about eighty-five cents, 
Mexican money. The boy came over. 
John asked him technical questions. 

"Ain't my battery all right?" 
"Sure," said the youth. 
"Ain't I got enough lamps?" 
"I reckon." 
"Then what's the matter with the 

set?" demanded John. 
The boy scratched his nOlle with a 

reflective finger. 
"Well," he said, "I don't know how 

it is with your set. But mine worb 
better when I got an antenna connected 
to it. . . ." 

11'''' do"'t ,ou ,ut ul l1li "U",1n-,III1" 
uricI, 

A'" I ",ar til"~ I,d too muell! 

BROADCASTING OPERATOR: "That 
last piece was 'Sweet and Low' by AI. 
McGluck, the Irish tenor, a victorious 
record. Just a moment, please . . . 
We'll have a two minute intermission. 
. . . . I'm glad you're all enjoying 
the concerts. The next will be a prayer. 
Let's gal" 

SOME RADIO VERSE 
B, EAR ENNII 

ROUGH STUFF 
T"", VHU a lu,,,,, littl, 'U" 

11'/'0 tod ul radio; 
H, bou9"t a It"", tub, Itt 

But II, eould,,'t ",d, it ,0,' 
H, cla"",d 4 ,i,,, 01 trt'tal 

B""ath a" old b",t "'" 
A "d ",ad, h" _ dtt,c/or, a.d 

B' 901h, it brou,ht ',,,, i,,! 

• • • 
RADIO GOOSE RHYMES 
$i., a 10fl, 01 Vlir,',,,, 
A tabl'lll,d with jud; 
Four 4. tvI,,,t,-hoolt-ull, 
MOltl, all th, bud. 
1I'h", til, ",usit'l ,Oi"9, 
A.d th, "oi" co",,, i", 
I,.'t it a",,", thi", to r,alie, tltat 

th, bla""d Itt il _rlti"9 i" Ipilt 01 th, laet 
that th, 4"t'''''4 il eO""ICt,d to th, B ba",r,' 

1I'h,tI Th" Tr4.,,,,it P_,r ~a 
th, Et""' 
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.. P",,,, "'4id"" ,hie a"d 9a" 
QRD lor a Wltll cal'; 
QRK, Oh dai"t, Ih,' 
11' ilt tltoulhd, a loot ."ith ""f" 

"QRM," th, ",aid,,, ,aid, 
AI Ih, eo,l, tOlltd h" h,ad. 
"QR1I'-1 e4""ot 90; 
QRZ-m, aflN/"-tlo/" 

"Pr,", ",aid"" ,,_ 'OU ",Ill 
QR'" A"d QRXf" 
"$tafld asidt!" th, "'4id'1 dttr". 
"QRU-dotr't 1001 wit" ""." 

• • • 
GIMME 

Maid 01 Ath,,,,, 
E'" "", ,art-
GKIt, 0" ,i", "'" 
Baclt "" "tarl,· 
Gi",,,,, baclt "" "o""co",bl 
Gi",,,,t b4d "" dia",o"d ri"9,' 
Gi",,,,, baelt "" tvlO-ltt' too, 
M, Bald, ,ho"" a"d ",",thi.9. 
Maid 01 Ath",l, 
T ou'r, tu",d out; 
I lilt,d "'" ',a", 
A.d 'OU 90t ItOUt. 

• • • 
THE AERIAL 

T", wir" I'", It,."", lor t"", d,., III 
Art lilt, a Iho,-It";., 94",bl""l btt
Eac" Itra"d a lob, tac" lob a ,ai., 
No loo",r up tlta. d_ a9ai". 
I ci"elt,d 'OU lilt, a fiddl, Itri"9 
A"d i" tht "0111' tit, I,ad I'd ""i." 
A"d "'", ti"" 4 hi9h wi"d bltVJ 
A"d 10"'ttlti"9 Iflapp,d, IIt.tVJ 't(IJ(U , ... 
M, a,rial! M, atriall 

• • • 
Abbreviationa are used in radio com

munication to save time. The same ab
breviation is used for answer or notice 
as for the question. Thus as a questiOD 
QRM means "are you being interferred 
with," and as an answer means "I am 
being interferred with." It is regularly 
used to denote interference just as ORN 
denotes atmospherics or statics. 05T 
means "will you forward the radiogram"; 
QRD, "where are you bound for"; ORK, 
"how do you receive me"; QRW. "are 
you busy," or "I am busy"; QRZ, "are 
my signals weak"; QRV, "are you 
ready"; QRX. "shall I stand by"; ORU, 
"have you anything for me," or COD
versely. "I have nothing for you." 
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A Phony Freeze-Out 
By Volney G. Mathi.on-A Samuel Jone6 Story 

"w IRELESS operators are a thing 
of the past," breezily proclaims 

Mr. Aloysius Bean. "Thanks to our 
wonderful new Hellkum wireless tele
phone, the time has come for the teleg
rapher-tourist to fold up his license and 
go to work." 

Hell-Fire, Old judge, an' myself, sit
tin' at our interrupted poker game in the 
U nga wireless-shack, receive this calami
tous news in wonderin' silence. From 
our window overlooking the bay, we had 
s«n th' mail-boat come in to dump off 
this tortoise-spectacled bird along with a 
lot of boxes an' crates; an' while we 
had been sort of wonderin' who an' what 
he was, th' cards had been runnin' too 
good to allow our attention to get de
flected off th' jack-pot into any idle specu
lations. 

"Well, personally, I ain't much con
cerned, mister," I remarks, calm-like. 
"I'm now livin' as a gentleman 'a leisure 
-that is as long as th' codfish-snailers' 
cash an' my poker-luck hangs out-but 
I'm kind'a sorry fer Old judge an' Hell
Fire, here, an' all th' rest of th' brass
pounders scattered along this Alaska Pen
insula. There must be twenty or thirty. 
of 'em." 

"Twenty-eight," rejoins Mr. Aloysius 
Bean, complacent-like; "there are twen
ty-eight radio stations in this Bering-Sea 
region owned by the various salmon and 
cod fishing concerns; and we are going to 
install one of our latest model radio
phone sets in every one of them. The 
apparatus is already here, and also five 
installation experts, including myself, to 
put it in. In three months there won't 
be a wireless operator left on the Alaska 
Peninsula." 

"Zat so I" barks Hell-Fire, jumpin' 
up, with one hand under his mackinaw 
an' a bad look in his eye. "Say, you bet
ter vamoose, you--" 

"I don't know if I got you straight, 
mister," I says, landin' Hell-Fire a hard 
kick on th' shin. meanin' for him to keep 
his shirt on. "Th' idea is that all these 
cannery companies are goin' to use wire
less phones an' do away with th' oper
ators ?" 

"Exactly," replies Mr. Aloysius Bean. 
still wearin' his irritating smirk, but 
watchin' Hell-Fire pretty uneasy-like out 
of the comer of his eye. "On account of 
it being such an isolated region, the 
owners have been given permission to 
run their own phone sets, without oper
ators' licenses." 

"But how are they goin' to handle all 
the business to an' from th' States?" ex
claims Old judge, who I can see is badly 
worried about his berth at K-V-I. "That 
is our main traffic, an' it all has to be 
sent to th' naval stations for relaying, 
either way." 

"Th4' "i,h, Fa' ,rits '0 mde a ,tI-away, 
but h, s1umbl" "'" a 'UHUh-,ub lull 01 dirt1 
tlUIIII,-

"That has all been taken care of," 
replies Mr. Aloysius Bean, smoothly. 
"We have made arrangement! with the 
navy department to install one of our 
radiophone sets in the naval station upon 
the Pribiloff Islands, which all the fish
ing companies will jointly pay for. This 
will make it a simple matter to handle 
business that has to make the Alaskan 
navy relay to outside points." 

"I HAD a hunch that guy was 
gonna mean trouble, th' minute 

I lamped him," ·glooms Hell-Fire, when 
Mr. Aloysius Bean has departed in com
pany with the Brainless Swede, the fish
boss for the codfish company who own 
K-V-I. "Some people got a crust, sayin' 
Alaska still has a touch 'a th' western 
days 'a forty-nine, when a google-eyed 
combination of a two-by-four wireless 
pole an' a fizzled B-battery like that can 
land on these shores, an' live. I tell 
ya, this country's goin' to th' dogs; th' 
time is comin' for all us real westerners 
to shove on to Siberia--" 

"He'll prob-bly come out to th' dance 
Saturday night; an' you kin frame it up 
to start a fight with him fer dandn' 
with your best girl, an' knock his block 
off," suggests Old judge, hopeful-like. 
"Soapy Komedal was grumblin' th' 
other day that he hasn't sold a tombstone 
for three weeks--an' if th' marshal 
brings you in, I'll throw it out '3 court 
as bein' a case 'a dux femina facti-which 
means, Th' Cause of it was a Woman." 

While Hell-Fire an' Old judge are 
plottin' the legalized extermination of 
Mr. Aloysius Bean,. personified black 
plague on brasspounders' meal-tickets, I 
am doin' some complicated thinkin'. 

"You're too previous with all that ~ix
shooter talk," I informs 'em. "This 

vacuum-tube stuff is bound to come-an' 
it's a good thing. Here we've got a 
bunch 'a out-'a-date stations, made up 
with all kinds 'a rotten old junk scram
bled together, some of it workin' bum, 
an' th' rest of it worse. Now we get 
brand-new sets, all uniform, an' th' latest 
thing in radio. We want them tube 
sets to go in-we need 'em." 

"\Vhere do ya get that we stuff-are 
ya tryin' t' double-cross us I" flares Hell
Fire. "Once them talk-to-hellenbak wire
less phones are in, we are out--out like 
a bunch of old battle-ships hit by a 
shower of advance spring fashions in air
plane bombs I" 

"Your mental perambulations are 
about as graceful as a Missouri rube 
runnin' to a fire with his feet caught in 
a barrel-hoop," I retorts, coldly. "There's 
several things about this scheme which 
I can see haven't been figured on. Th' 
key-punchers may be ostracized from th' 
payroll an' th' 01' grub-shack fer a while 
-but not long. We been strugglin' 
here long enough with shot-up conden
sers an' ear-splittin' interference, Let 
th' tube sets go in I" 

"All right, Mr. Conqueror 'a Ougla
muck," growls Hell-Fire, sour-like. 
"Wel'l let 'em-I s'pose we can't do 
nothin' about it, nohow." 

T HEY were dazzlin' sets. A heavy 
bakelite panel carrying the controls 

an' meters, a rack full of the finest C. W. 
apparatus ever built-an' four glistening 
250-watt power-tubes. Using the latest 
thing in power-amplifier circuits, they are 
built to work on three-phase alternating 
current, without rectifiers, an' use no 
big modulator tubes. 

On a separate base, designed to be belt
ed to the gasoline-engine of the old spark 
outfit. is a triple-generator set, which 
furnishes filament currents, a thousand 
volt current for the small master-tube 
circuits, and a three-phase alternating 
current, stepped up through a transfor
mer to 2500 volts, for the big power
tube plates. 

A light handled microphone-transmit
ter is hooked up to the panel with a long 
cord; and a desk push-button operates an 
automatic aerial-switch and also controls 
a special circuit to ease the voltage-shock 
when the big tubes are set to work. After 
the apparatus is adjusted, there seems 
to be nothing to do but push this button 
to talk: or to listen in on the snappy 
three-step amplifier receivin' set. 

They look like fool-proof outfits, and 
we hear that after they are all installed. 
Mr. Aloysius Bean is goin' to stay an' 
travel around from station to station a~ 
a maintainence expert, to keep 'em 
perkin'. 

C 0 .. ,;, .. ,,4 0 .. ,a" do 
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A GOOD OPERATOR! 
Thinks twice before he starts up. 

He listens to what is going on on the 
wave he is going to call on, and also on 
the wave of the station he is going to call, 
if different from his own, before he calls. 

He stops to think whether the station 
he is about to call is on schedule with 
someone else, or listening to QST on an
other wave, or for any reason may not 
be on his regular listening wave, or may 
not be on watch. (Ships should be fur
nished with working schedules of all 
stations for this purpose.) 

He never answers hams who he knows 
want to chew the rag or do unnecessary 
communicating. 
NefJer malus unnecessary signals. 

Doesn't indulge in the ham practice of 
making dozens of meaningless signals, 
i. e., attention signals, Vs Ks GAs, finish 
signals, etc. A transmitter is for carry
ing on communication with, not for mak
ing a noise. 

Knows and uses ' the international ab
breviations, and when it is necessary to 
use plain language, doesn't spell every
thing out in full, but uses Phillip's code 
abbrevations. 

Never calls a station who has just fin
ished calling some other station, until 
the calling station has a chance to listen 
and see whether the station called an
swers him. 

Doesn't call continually with no ap
preciable interval between calls. If a 
station doesn't answer, there isn't much 
use calling again in half a minute. Wait 
at least five minutes unless you are sure 
you are well within range and that the 
operator you are calling is on watch and 
not QRW. 
Always uses lowest power. 

Reduce your power while you are 
working a station till he says QRZ, 
then increase a little. 

Decreasing your voltage is not suffi
cient to decrease the distance you are 
heard, and the consequent QRM you 
cause. Cut down the gaps simultaneously 
with the reduction of voltage. You may 
be surprised how far you can work with 
a third the number of gaps you have 
been using. 

IE you call someone on medium power 
and QRM comes in or you begin to fade 
to him, you can then increase power if 
you don't keep your set crowded to the 
limit all the time .. It's better not to raise 
a station quite so far and be able to have 
some power when he calls for more, than 
it is to raise him with the limit of power 
at the limit of range and cause twice as 
much QRM trying to work him QRZ, 
and then stand a chance of not getting 
the biz off. 
A lways shilts wDfJelengths 
when possible. 

Never tries to pound through QRM 
on 600 meters and cause still more by 
doing so, when he has other waves at 

his disposal. A lot more work can be 
done on 300 and 450 than many oper
ators think:. 

Uses QSY waves whether there hap
pens to be anyone else in on 600 or not. 
Someone else may be waiting for the air 
to clear up, and you never can tell who 
you are interfering with, even though 
you may not be able to hear them. 

Considers 600 meters more as a call
ing than a working wave. The ship 
calling wave should be reduced to about 
450 or 500 meters so that a station could 
QSY to longer waves when his calling 
wave signals were weak, and to shorter, 
more inefficient waves (for the average 
ship antenna) when his calling wave sig
nals were loud. This would insure a 
station always being able to clear a sta
tion which he could raise on his calling 
wave. Ships should also be equipped with 
more waves, say every 50 meters from 
300 to 650, tuned sharp and exact. There 
is too much work being crowded onto 
600 meters. 

N tfJer sends laster than the 
1IIan he is working. 

The speed at which an operator works 
you is the speed at which he would prob
ably prefer you to work him. 

Doesn't ask lor unnecessary QSRs. 
QSR is a common cause of QRM. 

\Vhy put a message on the air two or 
three times with its attendant repeats, 
fills, etc., and cause correspondingly more 
QRM when you can probably get it off 
yourself by waiting a little. 

. With a high power set has consid
eration for small stations. 

The fellow with a small voice may 
be just as good an operator or better 
than you are. Anyway, he's human and 
trying to hold down a job and get his 
business through just like yourself. 

He never tries to work through some
one else because he knows he can. He 
waits his turn. 

Keeps his set tuned sharp 
and with a good note. 

Get your power on one wave and work 
twice as far with less QRM for the rest 
of the stations. 

A good note gets more answers, does 
more work, and bespeaks a good operator. 

Nroer gets person.al OfJer the air. 
It doesn't do any good. 

Is always on the job lor calls on what
efJer WDfJe he is supposed to be on. 

Doesn't stand his radio watch in the 
galley. 

Listens in with his bulb oscillating. 
And picks up five times as many calls. 

Doesn't pass the buck. 

When he is "called down" for some
thing, doesn't begin to blame it on the 
"navy operators," "}aps" or the fellow 
on the other end. BE sure your failure 
is not due to your own work first. 
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Sends good stull. 
Some operators do. A few can't 

Most can, but don't. 

Keeps up to thi radio times and the 
adfJancements in the art. 

And all the little kinks and tricks that 
make the other fellow's work easier or 
improves his own service. 

WHERE DOES HE LIPE' ShOl~ 
him to mel 

TRANSMITTING ON GALENA 
By L. F. SEEFRED, Radio 6EB 

I presume most of the fellows inter· 
ested in radio know by now that 011( 

can transmit on their own receiver bv 
making the bulb oscillate. Tune the sd 
until you get on the "beat note" or 
"carrier wave" of another amateur st. 
tion, and then insert a key in the ground 
or antenna lead and work with him 
Here in Los Angeles when this systtlJl 
was first used by just three or four sta
tions, the fellows used to have quite a 
system of secret communication. But so 
manv know it now that if one trie; to 
talk -by these means, it causes QRM! 
Ho, .. -ever, this could be done in a smallrr 
city with ease, but be sure your wa\'t 
does not exceed 200 as it will result in 
some other kind of fun. 

N ow as for transmitting on galena. 
is something that everyone does not 
know. It is just as simple. One day 
while I was having my storage battery 
charged, I decided to "dig" out the old 
galena set to see what could be done on 
such a set these days. I tuned around 
and finallv succeeded in picking up tlK 
"beat not~" of some fellow's receiving 
set. Later I heard him sending to an
other one on the same wave. I imme
diately inserted a telegraph key in thr 
ground lead and made several dots and 
dashes to see if I could break them. SUrf 

enough, one of the fellows said to thr 
other, "QRX, some one else is on OUI 

wave." They both immediately stopprd 
and I gave one of them a call. Hr 
answered, and when I told him I was 
sending on galena, he began to have thr 
-what you would call "250 wattitus." 
After that. we three talked together on 
this system most every night. The whole 
idea is that their receiving tubes would 
have to be heterodyning on each othrr 
before I could talk to them on galena. 
But just as soon as one of them would 
turn off the bulb, my transmitter would 
be dead! 

An electron is the smallest known 
quantity of negative electricity. A neg
atively charged body is one having mort 
than its normal number of electrons. ~nd 
a positively charged body is one haVIng 
less. An electron in motion constitutes 
an electric current. This motion is ali 
ways from a place of high to a place 0 
low pressure. the difference in pressure 
being known as voltage. 
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A Radio Primer 
AERIALS 

T HE functions of the aerial, or an-
tenna as it is often called, are two

fold: when used with transmitting ap
paratus it radiates energy in the form 
of ether electromagnetic waves and 
when used with receiving apparatus it 
absorbs energy from ether electromag
netic waves. 

We say electromagnetic waves be
cause these waves have electric and mag
netic fields, at right angles to each 
other, similar to the electric and mag
netic fields set up by a current flowing 
through a wire. Electric currents are 
set up in the windings of a dynamo or 
generator when the windings are made 
to cut magnetic lines of force by the 
rotation of the armature on which they 
are wound. The effect would be the 
same if die armature were stationary 
and the electro-magnets which form the 
pole pieces were revolved about the 
armature. It is therefore apparent that 
we may generate an electric current by 
either moving a conductor in a station
ary magnetic field or by moving a mag
netic field about a stationary conductor. 
The receiving aerial is a stationary con
ductor placed in the path of a moving 
magnetic field, this magnetic field being 
one component of the advancing ether 
electro-magnetic wave radiated by a 
transmitting aerial. A current will there
fore be set up in the receiving aerial 
and suitable instruments will change this 
energy to sound waves which can be 
heard. 

The material of which an aerial is 
composed should be a good conductor 
of electricity and of good mechanical 
strength, especially in country where it 
would be subjected to an accumulation 
of sleet. No. 14 stranded phospher 
bronze wire is perhaps considered the 
best, but stranded copper wire of the 
same size will answer every purpose. 
Stranded wire has a larger surface area 
than plain wire and is a better con
ductor of currents of high frequency. 
It has already been explained that radio 
frequencies vary approximately from 2,-
000,000 . to 15,000 cycles per second. 
Now a peculiar thing about high ' fre
quency currents is that they tend to flow 
near the surface of a wire and the higher 
the frequency the nearer they stick to 
the surface. Hence we use a stranded 
wire in aerials to give this high fre
quency current more surface or area 
over which to flow. 

Aerials used for transmitting pur
poses should be carefully designed and 
on account of the high voltages to which 
they are subjected must be thoroughly 
insulated from the ground or from 
grounded objects. 

By H. A. Eveleth 
Receiving aerials require much less 

insulation because they carry currents 
of very low potential and as much care 
need not be p'ut into their design. In 
fact messages can be received, with suit
able apparatus, on almost any non
grounded metallic conductor from a bed 
spring to a fire-escape or even the metal
lic frame of a spread umbrella. Ser
iously speaking, it is now possible to en
joy radio music while you lie in bed, 
hang out clothes or walk or ride about 
the streets. 

The wavelength at which a sending 
station operates depends in part on the 
size and form of the transmitting aerial. 
Hence a station, desiring to use a cer
tain wavelength, must design its send
ing aerial to approximate that wave
length and final adjustments can be 
made in the sending apparatus. We 
will explain later just how the wave
length can be varied, that is, how a 
given wavelength can be obtained. 

Amateur stations are limited by law 
to a transmitting wavelength of 200 
meters, hence an amateur's sending 
aerial must necessarily be comparatively 
small. Commercial ship stations operate 
on about 600 to 800 meters, using a 
larger aerial than amateurs, one stretch
ing between the masts. Shore stations 
have room ·for much larger aerials and 
operate on wavelengths from 1000 to 
1500 meters, while the transoceanic sta-. 
tions, using aerials often a mile in 
length and 400 to 600 feet high, operate 
on 5,000 to 20,000 meters wavelength. 
While a short aerial radiates more effi
ciently than a very large one, there is 
less absorption on long waves than on 
short waves and the longer waves are 
therefore used to cover great distances. 
The wavelength is not the range of the 
station as some people believe. A sta
tion on 1000 meters wavelength will 
transmit many times 1000 meters in dis
tance. 

The small aerial which the amateur 
uses for sending will receive practically 
all wavelengths when used with suitable 
apparatus, but to receive the higher 
wavelengths efficiently he should use a 
longer aerial. Hence some amateurs use 
two aerials; a short one for sending to 
and receiving from other amateurs and 
a long one for receiving long wave
lengths. 

A transmitting aerial should have 
both height and capacity. The higher 
the aerial the more efficiently it will 
radiate energy in the form of electro
magnetic waves, and the greater the 
current in the vertical part of the aerial 
the greater will be the amount of en
l"rgy radiated. Height is secured by 
placing the aerial as high above the 
ground as possible. Capacity is obtained 

by stringing a number of wires in paral
lel and connecting them together at one 
or both ends. A conductor having ca
pacity can store electrical energy, hence 
the parallel wires of an aerial have elec
trical capacity, that is, they will receive 
a charge of electrical energy. The effect 
of capacity at the end of the vertical 
part of the aerial is to increase the cur
rent in the vertical section which, as 
stated above, results in a greater amount 
of energy being radiated. 

The "T" aerial is often used. This 
consist!! of one or more horizontal ,vires 
with the vertical part or "lead in," as 
it is called, attached at the center. This 
type of aerial gives good capacity for 
the amount of wire used, but it sags ill 
the center, decreasing its effective height, 
and it is subjected to high potentials at 
both ends. 

The inverted "L" aerial is very popu
lar. It consists of one or more horizon
tal wires with the "lead in" taken off at 
one end. The farther end is subjected 
to high potentials. When the horizontal 
part is much longer than the vertical 
part it transmits more strongly in a di
rection opposite to the free end and re
ceives better from the direction in which 
it sends best. 

The umbrella aerial consists of wires 
runnin~ from the top of a mast like the 
ribs of an umbrella. It is a good type 
to use where space permits and is often 
used with portable outfits. 

The loop aerial is so arranged that 
two "lead ins" are brought to the re
ceiving apparatus instead of one. It is 
used principally for receiving in connec
tion with portable sets, in places where 
larger aerials cannot be erected and in 
cases where it is desired to eliminate 
atmospheric disturbances and oth( r 
sources of interference. 

The aerial must be connected to a!l

other capacity through the sending or 
receiving apparatus so that the high fre
quency currents can flow or oscillate 
back and forth between the aerial and 
the second capacity. This second ca
pacity is usually the earth, but when a 
good "ground" cannot be had a net of 
wires called a counterpoise is spread on 
or buried in the earth. A water pipe 
is the usual ground connection. 

In the case of an aeroplane the aerial 
may be a wire trailing or a loop aerial 
placed between the wings or a "skidfin" 
aerial placed above and insulated from 
one of the wings. The second capacity 
or ground consists of the metallic work 
of the plane connected together elec
trically. The trailing wire is the best, 
but it has to be reeled in rapidly ~fore 
the plane lands. 
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Radio Storage Batteries 
By D. B. McGown. Assistant Radio lnapector 

ONE of the most important classes 
of apparatus used in a radio station, 

outside of the actual transmitting and re
ceiving instruments, is the storage bat
tery equipment, both for auxiliary power 
supply to the main transmitter and for 
"'arious other purposes. One of the larg
est single uses of storage batteries is on 
shipboard stations for "emergency" pur
poses. 

There are two broad classes of storage 
batteries, the lead plate and the Edison 
"nickel iron" battery. Both types possess 
their individual advantages, and some 
may be better adapted to given conditions 
than others, and these conditions, as well 
as the cost, are usually the determining 

, factor in the purchase of batteries by a 
ship owner, coupled, of course, with the 
ability of the salesman who is trying to 
sell the batteries. 

All ships which carry 50 or more per
sons are required to have some source of 
power independent of the vessel's main 
power supply, which will be capable of 
operating the set for a four hour period, 
in case of emergency. Storage batteries 
are employed almost universally on all 
vessels, as until recently there was noth
ing else that would function with such 
ease and certainty. A gas engine driven 
dynamo, which may be easily started from 
a storage battery, has recendy been de
veloped, and may prove to be equally as 
efficient. The law requires that the power 
be available a few minutes after the need 
for it becomes urgent in the radio room, 
which prevents the use of an auxiliary 
"donkey" boiler, which could possibly be 
used, if unlimited time was allowed in 
getting the power. Thus, even with the 
gas engine driven equipment, we are not 
free from the use of storage batteries. 

Lead batteries of modern type are al
ways made with the so-called "pasted" 
plates. These plates are castings of lead, 
sometimes with a small amount of allo)' 
added, made in the form of "grids," i. e., 
they are made up in the form of leaden 
frames, which have a large available sur
face, which surfaces are so designed that 
a "paste" made up of lead compounds, 
may be applied to the grids, and this paste 
is then held in firm contact with the lead 
grid by their peculiar mechanical con
struction. There are two plates in the 
battery, the positive and negative. The 
paste applied to the positive plate is made 
of chemically pure red lead, mixed with 
dilute sulphuric acid, while litharge, also 
chemica]]y pure, is applied to the negative 
plate. These compounds are changed in 
their composition by the "forming" pro
cess, which wiJ] be explained later. These 
pasted lead plates are then immersed in 
a solution made of about 20 per cent 
chemically pure sulphuric acid and dis
tilled water. 

This article is different from 
the usual kind of catolog informa
tion about storage batteries. It 
gives information in simple terms 
that will enable anyone to take 
proper care of either lead or 
nickel-ir-on batteries. It also tells 
the why of what is done 80 that 
the radio operator need not "work 
in the dark." 

When first set ur, after the plates have 
been made as described, care should be 
taken to "form" the plates, by giving 
them several long charges and discharges, 
often called "forming cycles." This ac
tion turns the litharge in the negative 
plate into spongy lead, and the red lead 
on positive plate to lead peroxide. This 
process is reversed during the discharge 
of the battery, and the acid from the 
solution enters the plates, and causes the 
specific gravity of the electrolyte to fall, 
or in other words, for the acid to get 
weaker. The actual strength of the acid 
is measured by an instrument called a 
hydrometer, which is a small glass tube 
weighted at one end so as to float upright 
in the acid. The more acid present, the 
greater the density of the solution, the 
acid being heavier than water, and there
fore the higher the hydrometer tube will 
float in .the acid. By a simple method of 
comparison, the hydrometer is calibrated, 
so it may be used to measure the specific 
gravity of any acid. The specific gravity 
is, by definition, the comparison of the 
weight of a unit volume of water to the 
weight of a unit volume of the liquid in 
question, or in other words, if the spe
cific gravity of a solution is 1.225, it ac
tually means that the sample of solution 
weighs 1.255 times an equal volume of 
pure water. Pure concentrated sulphuric 
acid has a specific gravity of about 1.84, 
and the acid used in storage batteries 
averages from 1.220 to 1.280 ( read 
"twelve-twenty," or "twelve-eighty"), so 
it is seen to be much weaker. 

The actual value of the specific gravity 
used in a certain type of storage cell de
pends chiefly on the use to which the bat
tery is to be put. The stronger the acid, 
the larger the current that the battery 
will deliver, for the same size plates, and 
(in effect) the stronger the acid, the 
greater the cllpacity of the battery. This 
can be easily seen, as the stronger the 
acid, the greater the amount of active 
mllterial that can be acted upon per unit 
time, within limits. If the acid is made 
much stronger than 1.280, or 1.300 as 
maximum value, it will be found that the 
battery will be rapidly mined by chemicllI 
action inside of the cell, which greatly 
shortens its useful life, even tho no cur-

rent is drawn out of the battery. On 
the other hand, if the acid is not strong 
enough, the battery's capacity will be 
greatly lowered, without serving any 
useful purpose. 

For automobile and general work bat
teries are made up with thin plates, and 
a high gravity acid. The thin plates 
expose a much larger surface to the solu
tion (which detennines the battery's 
total capacity), and the high gravity gives 
a large current, which is required for 
the proper functioning of the starter 
motor (this current often rises to values 
as high as 150 or 200 amperes on a 6 
volt battery). When such a battery is 
used, almost all the action takes place at 
the surface of the plates, while very Iitde 
action occurs inside of the active material 
itself. 

In radio work almost the other extreme 
holds. The battery is seldom used, and 
even when it is, it has no sudden drain 
which requires every available ounce of 
"pep" the battery can deliver. If the 
battery is used, a low current of long 
duration is drawn from it. Generally, 
the battery stands idle, except for a few 
short tests, and it usually requires only a 
small freshening charge to keep it in the 
best of condition. If a high gravity acid 
is used in such a battery, it will be found 
that trouble is almost sure to occur, due 
to sulphation, sooner or later. The best 
types of batteries used in radio work, for 
auxiliary power, have a low maximum 
gravity, usually 1.220, or thereabouts. 
When such a batter.y is discharged, the 
acid will gradually enter the plates, and 
penetrate them thoroly, due to the slow 
action of the low current being supplied. 
and the full capacity of the battery will 
be obtained. When the specific gravity 
has fallen to 1.150, the battery is con
sidered discharged. Further current 
drawn from the battery will result in the 
acid entering the lead grids, which will 
ruin them in time, and also allows de
structive compounds to form between the 
active material and the acid, which pre
vents the full action of these materials 
when the cell is functioning normally. 

Unfortunately, such batteries are not 
generally available for installation. A 
battery of a given capacity will be al
most twice as large, and will cost almost 
twice as much if it is of the low gravity 
type than if it is of the type using the 
stronger liquid. This high first cost 
causes more high gravity batteries to be 
used than actually should be, altho, with 
some extra care the high gravity bat
teries hold up very well. 

In order to keep the batteries in good 
condition continually, arrangements are 
sometimes made to give the batteries a 
continuous "trickle charge." This i~ 
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The Vacuum Tube as a Detector 
T HE vacuum tube has become such 

a commonplace in radio that a com
plete description is not necessary. The 
essential parts are a filament, grid, and 
plate. The filament consists of a wire 
which can be heated by passing a current 
through it, as in the ordinary electric 
light. The plate is generally made of 
thin sheet metal, usually nickel. The 
grid is so called because it consists of an 
open coil or network of wires or metal 
strips; it is a sort of screen, and to be 
effective must be placed between the fila
ment and plate. These three elements 
are enclosed in a glass bulb, and the air 
pumped out before it is sealed up. Four 
wire leads are brought out through the 
glass, one each for the plate and grid, and 
two for the filament. 

Two kinds of filament are in use. 
The first is a tungsten wire like that 
used in "mazda" lamps, and when heated 
to incandescence has the property of emit
ting large numbers of electrons, or 
exceedingly small negatively charged 
particles. The second kind of filament 
consists of a thin strip of platinum which 
has been coated with certain chemicals 
which have been found to be good 
emitters of electrons. This second type 
of filament requires only a dull red heat 
to produce sufficient electrons. 

The output circuit of a vacuum tube 
refers to what is connected between the 
plate and the filament; it is often called 
the plate circuit. In Fig. 2 this circuit 
is seen to consist of a pair of telephone 
receivers and a "B" battery, the latter 
containing some twenty or more very 
small dry batteries, with the positive end 
connected, through the telephones, to the 
plate. When the filament is cold, this 
circuit is evidently open, since no current 
can flow, inside the tube, between the 
plate and filament. When the filament 
is heated, it emits negative electrons 
which soon fill the surrounding space. 
But due to the way in which the "B" 
battery is connected the plate has a posi
tive charge, and in consequence a great 
many of the negative electrons are at
tracted to it. This movement of elec
trons from filament to plate is in reality 
an electric current, and flows steadily 
through the output circuit, once the fil
ament is heated. But a steady flow of 
current through the telephones will pro
duce no sound; to produce sound the 
current must vary. 

The input circuit refers to what is 
connected to the grid; it is sometimes 
called the control circuit. For the grid 
is the control element in the vacuum 
tube-it corresponds to the trigger on 
the gun, or to the valve on the steam 
engine. By making slight electrical 
changes on the grid, we can make 
comparatively large· changes in the plate 

By B. F. McNamee 

A aimpie account of bow the 
vacuum tube worb, written 

for the layman. 

current. The electron stream thru 
the tube, which constitutes the plate 
current, must pass thru the openings of 
the grid. A negative charge on the grid 
will repel some or all of these negative 
electrons back: to the filament, thus re
ducing the current thru the telephones; 
while a positive charge on the grid has 
the effect of ,increasing the current thru 
the telephones. 

and no sound will result. 
By changing battery values it is possi

ble to find an operating point where 
the g'rid control characteristics are so 
changed that the tube will detect. This 
is the case when one volt negative on the 
grid will, just as before, cause a decrease 
of one milliampere in the output current, 
but one volt positive will cause an in
crease of only Y2 milliampere. The 
plate current will now vary between 2 
and 3 Y2 milliamperes, or an average cur
rent of 2~ milliamperes. Therefore, 
each time that a group of waves is re
ceived, the plate current. will decrease by 
34 of a milliampere, and the diaphragms 

Fi,. 1. Co""""iotuJI Dia- ;;,. 2. C.mJi.eli r",u' a.1i Fi,. 1. T'eclor r",uI Cirtuil 
,ram 0' "acuum T •• ,. 0.,,111 Circuits. ~ 
It is thus seen that as the voltage of of the telephone receivers will be moved 

the grid is changed, the current in the once. Just as in the cryst~ detector, the 
output circuit undergoes a correspond- number of movements of the diaphragm 
ing change. We may note, in passing, per second depends on the number of 
that a sufficient negative voltage on the groups of waves received in one second 
grid will reduce the current in the out- and not on the number of waves. 
put circuit to zero; this would require Another reason why the vacuum tube 
a voltage of about one-tenth that 0'£ the detects is as follows: When the grid is 
"B" battery, the exact amount depend- positive, it attracts some electrons which 
ing on the kind of tube used. This do not get through its openings to the 
point is not important as we seldom im- plate. This constitutes a current in the 
press such a voltage on the grid. grid circuit when the grid is positive; no 

With some adjustments of filament current can flow when the grid is nega
current and "B" battery, in the circuit tive. This amounts to the same thing 
sho~n in Fig. 2, the tube will act as connecting a resistance across the con
as an amplifier but not as a detector. denser each time that the grid is positive, 
With other adjustments the tube will and removing it when the grid is nega
detect. To illustrate we will suppose tive. If the circuit is tuned to the in
that an alternating voltage is impressed coming signal, and afterwards such a re
on the grid, this voltage changing back: sistance is shunted around the condenser, 
and forth between one volt positive and we will find that it considerably detunes 
one volt negative. Further suppose that the circuit. So when the grid is nega
the current in the output circuit is 3 tive the circuit is tuned, but when posi
milliamperes when the grid voltage is tive the circuit is detuned and of course 
zero, and that a change of one volt on the voltage is lower. This means greater 
the grid makes a change of one milliam- decrease than increase of output current, 
pere in the output circuit. When this or a lowering of the average value, when 
alternating voltage is impressed on the each group of waves is being received. 
grid the output current will vary between The usual detector input circuit is 
2 and 4 milliamperes, but the average shown in Fig. 3. C is a small condenser 
current remains 2 milliamperes as before. and GL is a very high resistance of the 

If this alternating voltage is of high order of a million ohms, known as a grid 
frequency, as would be the case in Fig. 2 leak. The amount of current flowing 
the current pulsations in the output cir- in the grid leak of a detector is so small 
cuit will be just as rapid, and will not that a lead pencil line on a piece of paper 
affect the high-inductance windings of will suffice as a resistance. 
the telephont'S. Since the average cur- When the grid becomes positive it will 
rent remains the same, there will be no attract electrons, which can leave the hot 
change in current thru the telephones, C ... 'i ....... ' ... '01- 51 



PROPOSED REVISION OF NA
TIONAL ELECTRICAL CODE 

RULINGS ON RADIO 
INSTALLATIONS 

C. W. Mitchell, Board of Fire Underwriters 
of the Pacific, Merchants Exchange Bldg., 
San Francisco, as a member of the committee 
having in charge tbe revision of tbe 1923 
National Electrical Code, requests answers to 
the following questions from those interested 
in radio installations. It is imponant that 
these answers be sent immediately to Mr. 
Mitchell. 

R!C!MNC STATIONS ONLY 
I. Wbat is tbe maximum height and length 

or otber dimmsion of aerial that may be 
considered negligible as far as protective 
rules are concerned? 
Heigbt from ground? 
Length of antenna or area? 

2. Should aerial used exclusively inside of 
building be excluded from jurisdiction of 
rules? ' 
If not, why not? 

3. Should relatively low aerial of moderate 
extent or area, but exceeding the amount 
excluded from the- rules follow telepbone 
practice for protection? 
(a) Should the minimum of protection in
clude a 2500 volt fuse bennen arrester 
and interior wiring? 
If not, why not? ' 
~) Should the minimum of protection in-
~Iude an arrester outside of building? 
If not, why not? 
(c) Should arrester be permitted to be 
grounded to water piping inside of build
ing as per telephone practice? 
(d) Should all installations be provided 
with a switch to disconnect receiving ap
paratus from aerial when station is not in 
use? 
Will plugs and jacks be sufficient for this 
purpose? 

4. What height, length or area of aerial 
should be let as a limit for the moderate 
protection includin'g lightning arrester, etc? 
(a) Height ....................................................... . 
( b) . Length or area ..................................... . 

S. Should any device be installed and accept
ed as proper protection in conjunction with 
Iigbtning arresters where aerial I are ex
P.OIed to possible contact with lines carry
ing current at not to exceed 2500 volts to 
ground? 

6. Vacuum arresters: 
What can be dooe to detect and eliminate 
defective devices of this character? 
(a) Tests. 
( b) Inspection. 

S!NDINC STATIONS 
1. Is there a type of sending station tbat can 

be with safety excluded from the rules? 
2. Is it poIsible to classify sending Itations on 

a basis of wavelength or K. W. rating 
making less rigid rules available for the 
so-called "low powered installations"? 
For example: 
Ca) Fr6m 0 ........ to .......... meters (wave-
lengt~. 

Size of aerial lead wire .......... .. 
From 0 ........ to .......... K. W. 

Clearance of wires from surface wired ,. 
over ........ . 

Cb) From .......... meters to .......... meten 
(wavelength) . 

Size of aerial lead wire .......... .. 
From .......... K. W . to .......... K. W. 

Clearance of wire~ from surface wired 
over _ ...... ". 

Cc) .............. meters or over (,,·avelength) . 
...................... K. \V. or over. 

Present rules to apply for size of aerial 
lead wires and clearance. 

3. We need a clearer definition of ground 
switch. 
We use the word "approved." 
C a) Performance test? 
(b) Shall switch be capable of disconnect
inJt apparatul from aerial? 

(c) Base? (design and material) 
(d) Carrying capacity? (cross section, 
etc.) 

4. Clearance of aerial from wires iJ\ parallel 
with it? 

S. Arrester_ ..... _ ......... Shall this device be 
approved? 
( a) Performance test? 
(b) Sball base include terminals for fuses? 

6. Is there any method of, installing radio 
aerial or of equipping a eending station 
with devices tbat will reduce inductance 
to a point wbere it will not be injurious to 
adjacent Iigbt, power or eignal lines with
out reducing the efficiency of tbe sending 
etation? 

AMATEUR RADIO IN 
THE EAST 

By WILLIAM S. HALSTEAD, 2LH 
ISD "breaks thru" fine on epark. 
Old IXE has been changed to WGI. 
IBKQ, using two S-watt tubes, has worked 

statione in over seventun statn. 
IZE is doing good work on C. W. 
IANQ is reaching out with C. W. 
2ASO has installed a C. W . set. 
2UA finally succeeded in getting his "cage" 

up. 
20M still gets messages thru by the dozen. 
2BQH is on the air once more with a new 

C. W. and fone set. Four SO-watt tubes are 
used ae modulators and four ., O!ICillators. 
The set wa~ on exhihition at the Second Dis
trict Radio Sbow. 

JALN, Optrat,d by II. F. lIastl1lgs, B 
St. N. E., Wasllington, ,D. C., Who Usn One 
50 Walt Tuh, I. C. W. and Works 6X.4D. 

2BAK is now WRW. What next? 
Broadcasting stations are springing up like 

mushrooms all over the Eastern Itates. The 
following Second District stations ( limited 
commercial) have regular broadcasting sched
ules: 

WJz, Newark, N. J . 
WOK, Newark, N. J. 
WNO, Jersey City, N. J. 
WRW, Tarrytown, N. Y. 
WJX, New York, N. Y. 
SDT, New York, N. Y. 
2V A is on again. 
2EL is keeping his "meat hooks" busy. 
2BSC rattles the diaphragm~ with his spark. 
2DK is temporarily dismantled as he is 

moving back to White Plains. Said Scars
dale wa~ too near Yonken. 2BK!? 

3ZY is very QSA all over the East. 
3Z0 is doing his usual good work. 
Wonder what the President says when 

3AI.N goes on? 
8BRL is pushing traffic thru in fine shape. 
4EA handled quite a bit of traffic la~t month. 
4BQ is very QSA on C. W. 
4AS hu changed from ~park to C. ,,,. 'At 
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a boy. 
4GN helps to push traffic thru to the South. 
They say 4FD is on with as-watt C. W. sel. 
4AG may put in a C. W. set-sometime. 

Still hoping. 
4GL is still racing around the etber. 

AS THE NEWSPAPERS SEE US 
Wllxtra, Wux/ra, SOli 01 Prominent Citi:,." 

Installs a Wireless Statioll and Stndl 
Mnsages all tWer the World. 

Freddie Greenback, the fifteen year old IOn 
of Gogo Greenback, well known literary man, 
allows bimself to be interviewed. 

AI the reponer knocked on the door a 
brigbt looking chap anlwered the call. He 
informed tbe reponer that be was Freddie, 10 

the interview began. Little Freddie led tbe 
reponer througb balf of the rooms in the 
house and after crawling througb a trap door 
in tbe ceiling of tbe back room tbey at last 
emerged into tbe radio room, which was Irr 
cated in a convenient corner of the h3Ck 
attic. 

To begin with, said little Freddie, gaze 
out of tbe window and take note of thole 
wires strung up between those two poln. 
They compose the oscillating circuit. They 
are what are used to pick messages off of 
the clouds. Tbe higher the wires tbe greater 
the moistening. Now take notice of all the 
otber wires which I bave hung in the back 
yard. Those are called the counterweight, 
and their use is to balance the oscillator and 
keep it from falling. The counterweigbt must 
be perfectly ventilated, 10 there is a ground on 
the end of each wire to keep it &ereated. 

Now take notice of the instruments in the 
room. All those massive pieces in the carnn 
compose the regmerator, which is tbe rna· 
chine that is used for sending. That round 
box on the wall is a hot water meter, wbich 
measures how many miles per revolution my 
messages are traveling. To make tbem go 
faster or slower it is only necessary to change 
the clips on tbe fones and the desired mult 
is obtained. All of those black disk. mounted 
on that piece of cooklite are tbe controls 
that regulate tbe kick-back prevmter and 
make it ponible for me to bear messages. 
Witb that Freddie grabbed up tbe variable 
condensers and ehoved them 00 bis ean. 
Tben he lit tbe tranemitting condenser and 
gave tbe lead-in bushing a twist. Pres· 
ently he removed the condensers from his 
head and remarked that NAJ, the broad· 
casting etation of the Westinghouse Electric 
Co., was tending market reponl on a dry 
wave. Suddenly a booming crash broke up 
r""n'thing, but Freddie said it was only 
9BP, one of the Navy's big stations. He 
remarked that it was tending on a wave of 
459 feet, 3 in., which wal jUlt about as 
high as his set ,,,,ould go. As soon as 9BP 
finished another station came on. This was 
POZ, one of the local Itations in Evanston. 
III. Freddie jumped up and yelled excitedly, 
"I'm going to call him." With that he c1~d 
the grid leak and turned on the variometer. 
It began revolving at high speed and then he 
pressed the tickler. A heavy blue spark 
jumped from the variometer to the two tele' 
phones on either side. After doing this for 
about three minutes he listened again. "OH 
SHOOT!" he remarked, "he didn't hear me, 
so I have to call bim again." And with that 
he etaned up the variometer and began ,II 
over again. 9BRE, 

C-I Park Apartments, 
Evanston, 111. 

Body capacity effect .. whereby closely 
tuned signals are lost when the operator 
removes his hand from the condenser 
dial. can be eliminatc.'d by the use of a 
vernier dial or by gluing a piece of tin· 
foil on the back of the dial and ground
ing it. By placing the eraser of a long 
pencil against the side of the dial and 
turnincr it 1'Iowly closcr tu!)ing is also 
possihk 
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News of the Broadcasting Stations 
The Or,go"ia", Portland, Oregon, has in

stalled a transmitting set employing the Heis
ing circuit for modulation and the Colpitts 
circuit for oscillation, using three' SO-,vatt 
tubes with 1000 volts in the plate circuit. 
A 60-ft. mast on the Or,go"ia" tower gives 
the 70-ft. four-wire aerial a h~ight of 192 ft. 
News, instrumental and vocal music is to be 
broadcasted regularly. Other radiophone sta
tions are being operated in Portland by W. 
P. Hawley, Jr., and by the Nonhwest Radio 
Manufacturing Co. 

New station. at San FrancilCO have been 
installed by Til, E1fami",r and by the Em
porium. 

Paul F. Johnaon, proprietor of The Radio 
Store at Pasadena, California, ha. been as
signed KGO as the call number for a broad
casting .tation that he will soon have on the 
air. 

Concert programs are sent out by radio 
broadcalting station WGY of the General 
Electric Co. at Schenectady, N. Y., on Tues
day, Thursday and Friday nights at 7:4S 
o'clock, Ealtern time. Every night, except 
Saturday and Sunday, WGY broadcasts at 7 
o'clock market quotations lupplied by the New 
York State Department of Farms and Mar
kets. All broadcalting by this station il on 
a wavelength of 360 meters. 

The concert program which wal broad
casted from WGY at 11 :30 p.m., Eastern 
time, Friday, March 24th, for the benefit of the 
western territory, was heard by a number of 
Pacific Coast Itations, including a verified re
ception by KZY. 

Gould, The Light Man, of Stockton, Cali
fornia, announces that his radio broadcast
ing station will be employed by the Min
isterial Union of Stockton for the purpose of 
furnishing Iistenen with Sunday service from 
station KJQ, between the houn of 10 and 11 
I.m. KJQ broadcastl concerts on Wedn~sday 
and Sunday evenings from 7 to 8 p.m., and 
on Wednesday from S to S :30 p.m. 

The Missouri State Marketing Bureau mar
ket news broadcalting station-WOS-was 
one of the first stationl, if not the first, to 
urge the usage of the radiophone for state 
programs for broadcasting market new. to 
fanners. They have given an order to a 
New York manufacturer for a $10,000 broad
casting and receiving outfit, which has for 
its object the giving to Missouri farmen re
liable government market newl throughout 
the year. The office is on the leased telegraph 
wire of the U. S. Bureau of Markets, off of 
which they get market news information on 
all farm products from practically all of the 
important markets of the United States. 

At the present time over one hundred receiv
ing stations scattered throughout rural Mis
souri are co-operating in the distribution of 
this market news information. 

TOLL BROADCASTING BY 
A. T. & T. CO. 

The American Telephone and Telegraph 
Co. has erected a wireless telephone broad
casting station on the roof of its 24-story 
operating building between Walker and Lisp
enard Streets, New York City. This building 
is 3S0 feet high and rises con.picuoully above 
any other building in the immediate neighbor
hood. The .teel towers .upporting the antennae 
will be 100 feet high. This important radio 
distributing Itation is to be equipped with the 
latest developments of the Bell System, inc1ud-

ing the use of electrical filten and new meth
od .. whereby, as the business grows, several 
wavelengths can be sent out .imultaneously 
from the lame point, 10 that the receiving 
Itations may listen at will to anyone of the 
several services. It will be the first radio 
Itation for telephone broadcasting which will 
provide a means of distribution and will 
handle the distribution of newt, music or 
other program on a commercial basis for luch 
people al contract for this service. 

The company will provide no program of its 
own, but merely the channels through which 
anyone with whom it makes a contract can 
send out their own programs. Just as the com
pany luses its long distance wire facilities 
for the use of newspapers, banks and other 
concerns, 10 it will lease its radio telephone 
facilities and will not provide the matter which 
is sent out from this station. If there appean 
a real field for luch service and it can be fur
nished sufficiently free from interference in the 
ether from oth~r radio services, it will be fol
lowed as circumstances warrant by similar 
stations erected at important cent~n through
out the United States by the Bell System. As 
these additional stations are erected, they can 
be connected by the toll and long distance 
wires of the Bell System 10 that from any 
central point the same ne",s, music or other 
program can be sent out simultaneously 
through all these Itations by wire and wire
less with the greatest possible ~conomy and 
without interference. 

While it is entirely possible, as has been 
demonstrated by the telephone company, to 
talk by wireless when all atmospheric con
ditions are favorable across the continent or 
~ven for much greater distances over water, 
~"rh lllng distance radio telephone transmis-

sion is not dependable and is not to he com
pared from a standpoint of service or economy 
with the transmission which is provided over 
wire. However, for a broadcasting. sen' ice, 
which involves only one-way transmission, 
where the same message is given simul
taneously to a great number of people within 
reasonable distances of the transmitting sta
tion, radio telephony offen a promising fi~ld 
for development. 

THE WIRELESS COLLEGE 
Entering a field of almost limitle~s pm."i

bilities in the realm of education, Tufts Col
lege has announced the completion of plans 
for what is probably destined to be the 
world's fint wireless college. A series of lec
tures will be given free twice a week, broad
("8~ted b~' radio telephone to more than 3 S,OOO 

Ddroil N~s RfIIlio,"o"" Eml/o,i"g Two 
250 WillI Tub,s as Ouilllllors, Two as Modu
lalors, _d 0", 50 11'1111 Tub, as S,ud, 
A""/ifitr. This is II' ,sl,,.,, Eltelric I"slru
m,,,1 Vltd ill CI,m,,,' Ttlt jor N~ Yorl, 
a"d Gi~,s RfIIlilllio" oj 7 Walls. 

persons scattered in a great circle whose cir
cumference stretches from Wisconsin to north
ern Florida. 

The broadcasting will be sent out from 
the Amrad Transmitting Station at Medford 
Hillside, Mass. In the announcement the in
structon and the subjects of their lectures are 
listed as follows: 

Dean Charles Earnest Fay, A. H., Litt. D. 
Wade, Professor of Modern Languages and 
Dean of the Graduate School, will give the 
opening and introductory address on a dat~ 
next wuk to be announced. He will describe 
the lectures to be given and in g~neral t~1I 
of the aims of the course. As a lecturer on 
literary and geographical subjects, Dean Fay 
has few equals. He has been a pion~~r ill the 
development of mountaineering in the Ca
nadian Rockies and the Selkirks since 1900. 
Mount Fay in the Selkirks il named after 
bim. 

Dr. Harvey A. Wooster, Jackson Professor 
of Political Science and head of the Depart
ment of Economics at Tufts, will deliver the 
second lecture of the course on "The Stor\, 
of Money." . 

Dean Gardner C. Anthony, A. M .. Sc D. 
of the Engineering School, will talk on "The 
Story of Engineering." 

The remaining speaken and the subjects 
which cover a wide field of human kno, .. ledge 
are: "Changes in Europe," by Dr. Arthur I. 
Andrews; "Preparedness Among Animals," by 
Dr. Alfred Church Lane; "The Ston' of 
Architecture," by Dr. William F. W;'att; 

C " .. ti .... 4 II .. ~/JI. 1~ 
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Qu.orl l 'i20 
on C.l11 practlCO 

~ 
aGraldrn~t 

'tochnical adlJi~ .. 
QuHUOUI lublll1,"d tor unar lD WI dapartmaut 1II01ll4 be tnlnrrtUeD or lD IU, wrt'teD OD oua 
Itda ot tha paper. AD &IlIwan ot .auer&1 lDter. wtll ba publ1ialaecl. Buden lin lD'rtted to 11M Ua1a 
lerrica W1thout claar ... acap' tha, iii caute par q Uut:tOD 1II01ll4 be tonrwde4 wIMD par.oual _war 
by maU ta wuted. 

Question: Please publish a diagram 
showing a receiving set with two stace 
amplifier, employing resistance or im
pedance coupling instead of transformers. 
Would a vem!er variometer improve the 
operation of this set? L. L. P., Sultana, 
Calif. 

detector or amplifier tubn il not very sati.
factory, and requirCII the UIIC of an expensive 
filter which would more than offset anything 
you might save by not buying a storage bat
tery. A circuit employing a.c. for lighting the 
filaments of detector tubn is Ihown on page 
52 of February RADIO. 

secondary at the same time. The most cBi
clent circuit on any wave i. one that has all 
of the tuml in both the primary and sec
ondary in dOle inductive relation to each 
other. 

Question: Which is beat for radio fre
quency amplification: transformer coupled 
or impedance coupled circuital 

R. K., Palo Alto, Calif. 
Answer: Both typcl have their good points. 

For a tranaformer coupled circuit, 'ace Fig. 2 
on thi. page. For an impedance coupled or 
rClliltancc coupled circuit, lICe the recent articlea 
on the Armstrong Super-Heterodyne, in 
RADIO. 

Question: WhG,.is the circuit of the 
Remler detector panel type 33O? Can tbiI 
let be UHd with a short wave receuen
tive receiver? Can a variable coDdeuer 
be uaed, and of what capaaty? 

J. H., lIenlo Park, Calif. 

Fig. , 

Answer: The circuit of the Rcmler No. 
330Janel i. given in Fig. 4. Thi. panel can 
be used with any .hon wave regenerative act. 
An air condcoacr, or .OOOS microfarad. caD 
be ulICd in .uch a tuner. 

Answer: The circuit requested is Iho,,'n in 
Fig. 1. A vernier variometer would be par
ticularly ulICful in tuning C. W. lignal., in 
this IOn of a receiver. 

Question: Kindly &ive me a wiring dia
cram of a variometer let, 2 stages of radio 
fr quency amplification, and detector, all 
on one panel and connected so that the 
detector can be used alone, or with one or 
two amplifiers. A. L., Susanville, Calif. 

Answer: The circuit requCllted is shown ill 
Fig. 2. 

Question: Pleale publish a circuit for a 
set using honeycombs, series parallel 
switch, air condenaera, detector and two 
stage amplifier with filament control 
jacks. L. R., Watsonville, Calif. 

Answer: With the exception of the series 
parallel switch, the circuit you wish was 
published in March RADIO on page 29. The 
connections to the switch arc shown in Fig. 3. 

Fig. 3 

Question: Can a rectifier tube or any 
device be used to change 110 volt 25 cycle 
a.c. to direct current to be used for light
ing the filaments of an audion detector 
and amplifier tube, and how should they 
be used? H. S., Gilman, Wis. 

Answer: Rectified a.c. for the filaments of 

". ...'" ') 

~r. 
~19N.S 

<="---.~--..., ,..---, 1---' ,.--.., 

Question: How do you determine the 
correct nwuber of jars for rectifying a.c. 
for the plate of a 5 watt transmittiog 
tube? How is the correct capacity for 
an antenna aeries condenaer found? 

II. K., Hermosa Beach, Cal. 
Answer: A 5 watt tran.mitting tube will 

not require more than 500 volts at the most; 
hence ten jars will be .uflicient to paH that 
voltage without overhnting. As a safe rule, 
UIIC one jar for every fifty volts input. The 
capacity of an antenna IICriCII condenser de
pends entirely upon the fundamental wave
length of the antenna, and what wavelength 
you desire to use for transmitting. An air 
condenllCr or variable mica condenllCr would 
be the best typCII. as adjustments can then 
he made until the proper value has been ob
tained. 

Question: Will a loading coil placed in 
the primary of the variocoupler of my 
regenerative let make the set as efficient 
on higher wavelengths as it is on short 
waves? P. C. G., Wilkinsburg, Pa. 

Answer: No, not unless you can load the 

Question: Please tell me how to wind 
the 500 and 1500 tum coils called for in 
L A. Weihe's article 00 page 14 in Febru
ary RADIO. How c:ao a honeycomb or 
duolateral coil be tapped? How is the 

Fig. I 

auxiliary tickler of 20 turns wound and 
placed in primary? B. C., Sao Francisco. 

Answer: Suggest that you look through tbe 
hack numbers of the current radio publications, 

COII,IIlIl,d Oil '11" " 
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Lawrt"" Mott, 6X AD. Prtlidt,,1 

The C. W. Association of America 
is devoted to the advancement of the 
theory and practice of radio communi
cation by means of continuous waves 
thru the encouragement of experiment 
and investigation by mutual exchange of 
experience and assistance. It also pro
vides a medium whereby the government 
can be assured a reserve personnel 
thoroughly trained in the radio art 
shoul d national emergency require. No 
amateur or professional who is inter
ested in C. W. or any other branch of 
radio can afford to neglect joining the 
club, the only organization in the 
United States devoted exclusively to C. 
\V. interests. 

If anyone doubts the superiority of 
C. W. over other methods of communi
cation, just refer to the recent trans-At
lantic tests of the A. R. R. L., and see 
the large number of C. W. stations com
pared with the sparks that got across, 
and to the log of Clifford J. Dow, 
6ZAC, at Wailuku, Hawaii, who is 
almost daily logging new mainland sta
tions, nine-tenths of which are C. W. 

The advice of the club's engineering 
staff is free to all members. Initiation 
fee is $2.50; dues, $3.00 per year. In 
order to start exchange of ideas and 
experiences with C. W., memben are 
requested to send in a complete, detailed 
description of their station, including 
circuits and the apparatus used, together 
with photographs of station equipment 
and antenna, if they are available. De
scriptions will be published in these 
columns for discussion only when per
mission is given to do so. Otherwise 
comments and advice will be given per
scnally by our engineer. Address all 
communications to the secretary, room 
22, 602 California St., San Francisco, 
Calif. A list of about ten D X sta
tions worked forming a circle about your 
station should be included. "Worked" 
means two-way traffic, not just getting 
in to the list of calls heard. You are 
not getting anywhere unless you can 
·'carry-on" with the other fellow. 

For our DX test work the following 
memben are ready to arrange a schedule 
with anyone who will drop them a line. 
Members who have a regular schedule 
of houn on the air, please advise the 
secretary. 
eXAD-LawrenC8 Mot\, Avalon. Catalina Illand. 

Calif. 
eZAF-A. H. Babeoek. Care Southern Paeille Co .• 

San J'ranel_. Calif. 
4JY-E. R1ehard Hall. St. Peterlbur,. FlorIda. 

G. G. G,.iltllt, 6AA, Stern"" 
oJX-O. M. Be.l. 109 Ore en bank A .... Pied

mont. Oakland Calif. 
IIAUQ--Ralph Helnt •• 1158 Miramar A .... San 

Franclleo. Calif. 
IIXAQ--L. B. Benjamin. u.a Sooth Oxford St .• 

Lol An,el"l. Calif. 
IIZX. IIEE-H. J. Goddard. El1"ndale. North Da

kota. 
IIZA-Ira J. Kaar. 2<13 Baat·7th South. BaIt Lake 

Cily. Utah. 
8ZZ-H. L. Goodin,. BOll 115. Dou,la •• Arlaona. 
IIZY-Ben. A. Ot\, Se,elh ... Kohlhanl Mf,. Co .• 

La Cro .... WI •. 
8W7~F. S. Wilner. 111011 Ch •• lnul St .• Berkeley. 

Calif. 
IIZAC-Clilford J. Dow. Wailuku. HawaII. 
IIAUL-R. P. MaoK.n.I.. 10111 <lth A..... Lol 

Angelel. Calif. 
IIZE-D. B. MeOown. 1341 <11th A .... San Fran· 

eiseo. CaliC. 
Mr. E. Richard Hall, 4-jY, at pres

ent the ' most distant member for the 
southeast, and a prominent C. \.y. fan, 
is building a powerful C. W. set after 
plans of the C. W. A A, and hopes to 
reach the Pacific Coast. He'll do it and 
we are all anxiously waiting to QSA 
him. Mr. Hall is president of the 
Wireless Club of St. Petenburg, Flor
ida, and also City Manager for the 
A R. R. L. One of the rules of the 
Wireless Club of St. Petenburg states: 
"Any member found to be operating his 
transmitter on a wavelength over 200 
meten shall be fined $5.00 for each 
offense." 
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H. O. dt /11 MO"ltI",tI, 6AUL, Trtlls""" 

the C. W. Association of America is 
a national organization of amateurs in
terested in C. W. It is true that our 
present officen are located on the Pacific 
Coast, and mainly in California. This 
is due, however, to the fact that the 
C. W. A. A. is a development of the 
former C. W. Club of California, and 
that such a large majority of memben 
were located on the Pacific Coast that 
the officers naturally were selected in 
this locality. 

We sincerely hope that by the next 
election the membenhip will be equally 
distributed over the U. S. and the offi
cers will naturally be chosen from the 
members available over the U. S. The 
Eastern membership is pouring in at a 
rate that bids fair to outnumber the 
West soon. 

Charles Filstead, 6CU, Los Angeles, 
Calif., is using three 5 watten and radi
ates 2.4 amps on exactly 200 meters. 
He has handled considerable traffic, 
clearing 65 messages in February. 

4CB-CANADIAN 
Because so frequently reported in calls 

ICB-CtI"aditl" 

Charles Maass with his two 50 wat
ten will soon be on the ether as air cop 
for the San Francisco Radio Club. More 
power to him. 

o you VT'S I See the description in 
another column of that wonderful C. 
W. set of C. J. Dow, 6ZAC, soon to 
be on the air at Wailuku, Hawaii, de
signed for him by our engineen, G. M. 
Best and Ralph Heintz. Some of these 
fine nights we may expect to hear 
Florida and Hawaii discussing the 
merits of their respective rest camps for 
the idle rich. 

The question has been brought up 
by a number of Eastern C. W. fans as 
to whether the C. W. A. A. is a national 
association or a California association. 
\Ve wish to say most emphatically that 

heard, many readers should be interested 
in the picture and description of 4CB, 
operated at Morse, Sask., Canada, by 
Jack E. Maynard and E. L. Maynard. 
With 15 watts their C. W. signals have 
been reported from Chicago, St. Louis, 
Kansas City, Tucson, Los Angeles, all 
along the Pacific Coast to Prince Ru
pert, B. C., and in all the four Western 
provinces of Canada. They wave worked 
stations in St. Paul and Minneapolis, 
Wichita, Kansas, Denver, San Francisco 
(6AWT), and Portland. 

The following data are taken from 
their card: 

My transmitter, 3 UV 202 tubes, 15 
W., C. \V., I. C. \V. and fone, mag
netic modulator. Trans. aerial 4 wire 
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Prepared b~ White, Proat a Eva .... Patent Attol'De7S. San Fruciaco, who have been particu1arl~ active in tile radio 
field for many yeu., and from whom ma~ be obtained fartbeI' information recardiD&: any of the patella liatecl below. 

W. Wilson, Pat. No. 1,403,726; Jan. 17, 
1922. Electric discharge device and oper
ating circuia therefor. 

An audion is described, having in addition 
to the ordinary three electrodes, a fourth one 
9 which it left entirely unconnected, located 
between the filament 6 and the grid 8. Such 
an audion may be arranged by choosing the 
proper negative voltage impressed on grid 8, 
to have no space current at all; but when the 
potential of grid 8 is made responsive to the 
received signals, the space current begins and 
persists. This apace current may be used 
to operate a relay 35 to ring an annunciator, 
while at the same time the space current 
carries the detected signaling current. The 
rei a>" 3S is then continuously energized until 
a circuit is broken, for example, the input 
circuit. 

R. W. Wilson, Pat. No. 1,403,932; Jan. 
17, 1922. Electron discharge device. 

In order to compensate for the contact dif
ference of potential between the grid and fila
ment of an ordinary audion, it has been cus
tomary prior to this invention to utilize a 
battery or other lOurce of constant e.m.f. This, 
however, does not accurately serve its pur
pose because each tube may require a differ
ent value to neutralize this potential. In this 
patent the neutralizing potential difference is 
supplied by the drop across a resistance 6 in 
the anode circuit. The value of the space 
current thus determines the value of the neu
tralizing e.m.f. and in this way the proper 

regulation is effected to maintain this space 
current nearly constant. 

Brillouin a Beaavaia, Pat. No. 1,404,573; 
Jan. 24, 1922. Telephone installation in 
wirelesa telegraphy. 

Amplification of high frequency currents is 
secured by a plurality of thermionic tubes. 
The plate circuit of each tube includes a re
ailtance d', d2 etc., aa well as a common plate 
battery b. The ftuctuations of plate potential 
are impressed on succeeding grids, and in the 
lalt plate circuit the telephone g is substi
tuted for the resistance. By the use of con
densers f', f2 etc., between the plate of one 
tube and the grid of the succeeding tube, only 
the high frequency variations are transmitted 
to the tube. A potentiometer arrangement 
k-j is used for determining the mean potential 
of all of the grids. 

L. N. Brillouin, Pat. No. 1,404,574: Jan. 
24, 1922. Telephone and wirelell teleg
raphy installation. 

An arrangement similar to that of the Bril
louin and Beauvais patent is described, in 
which resistances d', d2 etc., are connected in 
the plate circuits, the plate of each tube being 
connected to the grid of the succeeding tube 
through a condenser, such as f2, etc. In order 
to produce heterodyning or at least increased 
amplification, the grid 100 of the fint tube 
is in addition connected through a variable 
condenser I' with the plate of one of the suc
ceeding tubes. 

E. F. W. Aleltanderson, Pat. No. 1,404,-

jl 

726; Jan. 31, 1922. Removing sl~t from 
antennae. 

A multiple conductor radiating antenna is 
described, 10 constructed that heating current 
may easily be sent through only a portion of 
the conductors to remove sleet; furthermore 
the antenna hu aubstantially the same radiat
ing characteristic as one in which all of the 
conductors are earthed at several points along 
the length of the antenna. Such a construc
tion would make it difficult to supply heating 
currents to a part of the conductors only. 
However, at each grounding point, such as 
along the dotted line 35, only a relatively 
amall portion of all of. the conductors are 
earthed at 40, those not earthed being 10 close 
to those that are, that there is no loss in 
radiating power over the arrangement where 
all of them are earthed. 

F. W. Dunmore, Pat. No. 1,405,905: 
Feb. 7, 1922. Radio receiving apparatus. 

A closed coil receiving system is described, 
for direction finding or interference preven
tion. A clearer minimum point is secured by 
inserting a transformer 4-S-6 between the de
tector 7 and the coil I, this transformer being 
wound with alternate secondary and primary 
turns on an iron core. 

L. Cohen, Pat. No. 1,406,442; Feb. 14, 
1922. Radio receiving s)'Item. 

High selectivity in receiving is secured by 
providing an electrostatic coupling between 
the antenna coil 13, by means of condensers 
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SUMMARIZED REPORT OF 
DEPARTMENT OF COM
MERCE CONFERENCE ON 

RADIO TELEPHONY 
Rnolvrd, That the Conference on Radio 

Telephony recommend that the radio laws be 
amended so as to give to the Secretary of 
Commerce adequate legal authority for the 
effective control of the establishment of all 
radio transmitting stations except amateur, ex
perimental and Government stations and of 
the operation of non-governmental radio 
transmitting stations. It is the sense of the 
Conference that radio communication is a 
public utility and as such should be regulated 
and controlled by the Federal Government in 
the public interest. Resolved, That the types 
of radio apparatus most effective in reducing 
interference should be made freely available 
to the public without restriction. 

A. It is recommended that waves for radio 
telephonr be allocated in bands according to 
the c1a~~ of ~ervice, a~ follows : 

Wlya 
lA1ogtb. 
Meten 

Freqoency. 
Kilocyclu 
per Sec. 

(1) TuolocPlnlc radio 
telepbone ellperlmenta. 
non'l':ullllh'e . .. . .... 6.000-5.000 50.' 60. 

(2) Find le"l~e radio 
telephony. non· ucla· 
liye ........... _ ... 3.800'2.850 90.9-105.2 

(8) Kobile le"ici radio 
telepbooy. non' ell cia· 
liYe ................ 2.650·2.500 118.2·120. 
(.) Goyerumen' broad· 
~lltin«. non·excluliy".2.050·1.850 148.' 162. 

(5) Fhlad ltatlon rldlo 
telephony. non' ellclu' 
liYe ....••....... _ .1.650·1.5S0 181.8'193.5 

(6) Airerln radio tell' 
pbony Ind telell'lpby. 
PlIcloaiYe ........... I,SSO·1.500 193.5-200. 

('7) Goyernment In d 
public broldcIIUng ... 1.500'1,050 200. ·285.7 

(8) Radio bllconl. u· 
elull ........... , ... 1.050' 950 285.7·816. 

(9) Aircrlf, rldio tele· 
pbony Ind tele,raphy. 
excl"li.. •. _ .. _ .•. " 950· 850 816. ·858. 

(10) Radio comp .... Ill' 
ciDllye ...... , .... .. 850· '750 858. ,400. 

(11) Goyernmen' and 
pub I i c broadcaatinr. 
'700 milel Inllnd,.... 750· 700 400. ,428. 

(12) Kobile radio &ele· 
phony. nOn·llIclollye . . '750, 650 400. ,482. 

(11) Kobile radio &elec-
raphy, exeIDlIYe,..... 650· 525 462. ·572. 

(14) Alrcrafl radio &ela' 
phony and &elecraph,.. 
elIel"liye ••......... 525· 500 572. ·800. 

(15) Prl .... &e and '0 \I 
broadcalUn, elIclullYe. 485· 310 690. ·988. 

(18) Raltrieted I p e elal 

310 988. 
amateur radio teler' 
rapbl. non·alleIDllye .• 

(1'7) Cit,. and I'ale 
public ufat,. broad· 
eIlUn,. elIeluIYa... .• 2811· 275 1.052·1.091 

U8) Teehnleal and tram' 
I n r Icbooll (lhared 
... Uh ama&eur) .•..•.• 275· 200 1.091·1,500 

(19) AJDa&eur (ellelullye. 
1110 &0 200 mltan) 
(Ihared with &echnlcal 
and 'raiulnr lehooll. 
200 &0 2'75 me&en) •. , 275· 150 1.091-2,000 

(to) Rau"ed •••••••.• belo ... 150 abon 2,000 
Non 1. The terml UICd In tbe aboYe achedule 

are defined .a followl: "BROADCASTING" air· 
nlfiH tralllmilalon to an unlimited number of re
cehi~ ltationl witbout charlO at the rcceivlnr 
end. It includa: 

(I) C""Ir ..... ntI hrotMlCufi,,~ llenlfnn, broad· 
caatin, by dcpartmentl of the Federal Government. 

(2) P"blic b,otulCDSli"C sign if yin, broadcasling 
from Dubllc inslilulions. inc\udin, .Iale ,ovcrn
mentl political 5ubdivi.iolls thereof. and univer· 
sitiel 'and ouch olhers as may be licenacd for tbe 
purpoac of disseminatin, informational IOd edu
cational aervice. 

(3) p,j""" b,olJdclISlin, 5ignifyin, brOldc:altln, 
by the owner of a station. AI a communication com· 
pany. a slore. a newspaper. or such other private 
or public orpnization or penon .. may be hccnaed 
for tbe jurpose of diueminatillK newi. entertain. 
ment an other lenice. And 

(4) Toll brotulcasliN, li,nifyin, hroadcaltlng l?y 
a public aervice radio telepbone company AI a paId 
service. 

B. It is recommended that the Secretary of 
Commerce assign a lpecific wavelength to 
each radio telephone broadcasting station (ex
cept Government and amateur stations), this 
of course being within the band pertaining to 
the particular service of that Itation. 

C. It is recommended that the wave band 
assigned to amateUR, 150 to 275 meters, be 
divided into bands according to the method of 
transmission, damped wave stations being as
signed the band of lowest wavelengths, inter
rupted or modulated continuous wave radio 
telegraph stations the next band. radio tele
phone Itations the next band, and finally un
modulated continuous wave radio telegraph 
stations the band of highest wavelengths. It 
is recommended that amateurs be permitted 
to carryon broadcasting within the wave
length band assigned by the Secretary of Com
merce to amateur radio telephony. 

D. It is recommended that the prHCnt regu
lations governing experimental stations remain 
in effect. 

E. It il recommended that the establishment 
at any later date of any commercial tranl
mitting stations having more than 1 kw. input 
to the antenna may, at the discretion of the 
Secretary of Commerce, be prohibited within 
25 land miles of a Government or commercial 
station or in regions where congestion of radio 
traffic shall warrant such prohibition. 

It is recommended that the Secretary of 
Commerce assign to each radio telephone 
broadcasting station a permissible power based 
on the normal range of the station. Govern
ment broadcasting Itations, 600 (land) miles. 
Public broadcasting stationl, 250 miles. Pri
vate and toll broadcasting Itations, 50 miles. 

That the same wave (or overlapping wave 
bands) not be assigned to Itationl within the 
following distances from one another, except 
that these distances may be lowered if the 
normal rangH of the stations are correspond
ingly lowered: For Government broadcalting 
stations, 1,500 miles. For public broadcasting 
stations, 750 miles. For private and toll 
broadcasting stations, 150 miles. 

That the Secretary of Commerce cause an 
immediate ltudy to be made of the best geo
graphical distribution of broadcasting Itations 
with the view of attaining the best service 
with a minimum of interference. A chart 
has been prepared Ihowing an ideal distribu
tion of broadcasting atations under varioul 
assumed conditions as to number of available 
wave bands and ratio of diatance between Ita
tions having the lame wavelength to normal 
range of the stations. 

That in cases where congestion of radio 
telephone broadcasting traffic exists, or threat
ens to exist, the Secretary of Commerce assign 
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suitable hOUR of operation to existing or pro
posed private and toll broadcasting stations. 

That the degree of public interest attaching 
to a private or toll broadcasting service be 
considered in determining it. priority in the 
granting of licenses, in the assignment of 
waves, and in the assignment of permissible 
power, within the general regulation. for these 
classes of service. 

That direct advertising in radio broadcast
ing service be not permitted and that indirect 
advertising be limited to a statement of the 
call letteR of the station and of the name of 
the concern respon.ible for the matter broad
casted, subject to such regulations as the Sec
retary of Commerce may impose. 

That the Secretary of Commerce at his dis
cretion prohibit at any time the use of exist
ing radio transmitting apparatus and methods 
which result in unnecessary interference, pro
vided that .uch action should not be taken 
unless more .atisfactory apparatus and 
methods are commercially available at rus
onable prices and until an adequate time 
interval is allowed for the substitution of 
the more latisfactory apparatus. 

That the Secretary of Commerce at his dis
cretion prohibit at any time the use of exist
ing radio receiving apparatus which causes 
the radiation of energy. 

1. That the Itatus of the amateur be estab
lished in the law. 

2. That the limits of the wavelength band 
allocated to the amateur be specified in the 
law. 

3. That the wavelength band allocated to 
the amateur be from 150 to 275 meten. 

4. That the Secretary of Commerce sub
divide the amateur allocation into small or 
wavelength bands for the various classes of 
amateur transmitting apparatus. at his discre
tion, but in the following order of wave
length.. starting at the shortest wave: spark, 
interrupted or modulated continuoul wave 
telegraphy, telephony, continuous wave teleg
raphy. 

5. That the amateur continue to be under 
the jurisdiction of the Department of Com
merce. 

6. It is recommended that for the purpose 
of self-policing among the amateurs, amateur 
Deputy Radio InspectOR be created, elected 
from their number of the amateUR of each 
locality; that upon receipt of notice of such 
election the Radio Inspector in charge of the 
district in which IUch amateUR are located 
shall 'appoint the penon chosen a Deputy 
Radio Inspector, serving without compensa
tioo or for the sum of one dollar per year if 
compenlation is legally required; that the 
duty of such amateur Deputy Inspector shall 
be to endeavor to the best of hi' ability to 
aocornplish, under the direction of the District 
Radio Inspector, observance of the Radio Com
munication Laws and Regulations of the 
United States and the observance of IUch local 
((H)perative measures 81 are agreed to in 
each community for the minimization of inter
ference between the various groups of the 
public interested in radio i that IUch amateur 
Deputy Radio InspectOR be clothed with what
ever authority may be necessary in the opin
ion of the District Radio Inspector. 
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BRADLEYSTAT FILAMENT 
CONTROL 

For "soft" vacuum tubn th~ r~gulatil)n of 
filament current must be very fine, even to the 
point of providing for a smooth control of the 
filament current without any "steps" or 
"jumps" when varying the current. The ordi
nary wire-wound coil with a slider contact 
has limitations because there is a decided 
change in resistance when the slider moves 
from one tum of wire to the next. This has 
been ove'rcome to a degree with the vernier 
attachments, but the latter usually require 
either two adjusting knobs or a special opera
tion in one knob that slows up the action and 
interferes with quick tuning for the bnt 
audibility. 

The ideal rheoetat is one that will give 
IJDOOth variation in current with a simple one 
way adjustment. One way to accomplish this 
is by the use of a compression type rhea
Itat. A rheostat of this nature, especially de
ligned to meet the requirements of ~ and t 
ampere receiving detector and amplifier tubes 
and S-watt power tubes, has just been placed 
on the market by the Allen-Bradley Company, 
Milwaukee, Wisconsin. It is known as the 
Bradleystat. A column of specially treated 
graphite discs, assembled in a porcelain con
tainer, form the resistance element in this 
new device. The resistance of the graphite 
diSCI varies with the pressure applied by an 
adjusting knob and pressure screw. The re
listance depends only on the pressure applied 
to the column of diSCI and since the pressure 
can be regulated to any desired degree, the 
voltage on the filament and the corresponding 
current can be adjusted to the smallest frac
tion without any jumps and without any dis
turbing noises in the head set. There is no 
sudden change in the current nor no point just 
a little too high or a little too low. The 
graphite dilCS are assembled in two small 
columns in the porcelain, the pressure screw 
acting on the disc through a cross piece or 
equalizer. A small spring lifts this pressure 
equalizer from the dilCS when the pressure 
is relieved so that the circuit is opened and the 
A battery disconnected when not in use. 

Since no two vacuum tubes are likely to be 
the same in sensibility, owing to variation in 
the degree of vacuum, the Bradleystat is in
tended for use with a single tube only. Syn
chronizing of several tubes is bnt accom
plished with one rheostat for each filament 

circuit. Owing to the wide range in resist
ance obtained in a compression type rheostat, 
a standard Bradleystat can be used universally 
in receiving tube circuits or in S-watt power 
tube circuits, without any change in con
nections or insertion of different resistance. 

The enclosed graphite compression type of 
rheostat has been made under a patented con
struction by the Allen-Bradley Company for 
twenty years and applied to motor Itarting, 
battery charging and other current control 
requirements. 

NEW RADIO CATALOGS 
Electrose Mfg. Co. have published a broad

side sheet illustrating the large line of radio 
parts and insulators made by them. This 
also gives dimensions and prices. 

Standard Metal Mfg. Co., Newark, N. J., 
has issued a folder on their radio horns de
signed to fit all makes of receivers. 

Essex Wireless Specialty Co., Newark, N. 
J., are distributing a folder Ihowing how to 
use their attachment for attaching a radio 
receiving set to any make of phonograph and 
thereby receiving the benefit of the talking 
machine tone chamber for speech amplifica
tion. 

Manhattan Electrical Supply Co. of New 
York City have a new folder on their No. 
2500 headset. 

Thordarson Electric Mfg. Co., Chicago, 
III., have issued a folder ltiving valUAble in
formation on C. W. tranlformers for filament 
and plate supply and on their amplifying 
transformer for receiving sets. 

American Radio and Research Corporation's 
latest folder, "Wireless Telephone for the 
Family," attractively describes the Amrad 
crystal receiving set, which is designed for 
eventual combination with added vacuum 
\In its. 

Radio Frequency Amplification is the sr."
ject of Bulletin No. 102 from the Radio Ser
vice Laboratories, Inc., Asbury Park, N. J. 
It gives a number of schematic circuit dia
ltI'ams, with brief explanation, illustrating all 
desirable combinations of tubes and trans
formers. 

Elwood Electric Co., Inc., is the new cor
porate name of the former Liddell Electric 
Mfg. Co., which has been reorganized with 
Clarence E. Bilton president and treasurer, 
and C. Edgar Bilton secretary. The plant 
and office of the company are at 2-4 Randall 
Ave., Bridgeport, Conn. The company has 
been manufacturing telephone equipment, 
binding posts, push buttons and other elec
trical items for seventeen years and is now 
producing radio head receivers and other 
radio apparatus. 

RADIO CORPORATION 
ANNOUNCEMENT 

B, E. E. BUCK ... 

The Radio Corporation of America is en
deavoring in every way possible to meet the 
unprecedented demand for radio devices. The 
factories of the General Electric Company 
and of the Westinghouse Electric & Manufac
turing Company which are manufacturing 
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such devices' for the Radio Corporation of 
America, are now operating on a greatly 
expanded production program and it is ex
pected that within the next few weeks COD
siderable quantities of material will be 
shipped on orders already placed with the 
factories by the Radio Corporation. These 
will be delivered to customen al rapidly as 
received in the warehouse. 

Distributors are requested to communicate 
the above information to dealers and to in
form them that orden will be filled jult 
81 promptly 81 possible. This applies to all 
classes of radio apparatus for which we are 
accepting orden, including Radiotrons, vac:
uum tubes, etc., which are employed for re
ception. 

We believe that radio broadcamng is here 
to stay. The great opportunities for the .. Ie 
of radio devices can, in our judgment, oDly 
be properly taken advantage of if all thoee 
who are interested in distributing and selliDg 
this apparatus, properly equip themselves to 
handle this cia .. of merchandise in a satis
factory way. This means that the dealer or 
whoever is effecting the sale to the conlumer, 
must familiarize himself with the product, 
explain its capabilities as well as its limita
tions and lend aSlinance in every way to
ward the proper installation and mainte
nance of radio sets. 

Those who desire radio equipment and can
not for the moment obtain it, should be in
formed that the present shortage is but tem
porary and due entirely to the great demand 
which suddenly came as a result of broad
casting, and that the Radio Corporation and 
its aSlOCiatea, the General Electric Company 
and the Westinghouse Electric & Mfg. Com
pany, are doing everything in their power 
to produce the. necessary apparatus with 
maximum speed; that normal production il 
expected to begin within the next few weeks 
and that deliveries will then be promptly 
made. 

A new catalog covering all of the radio 
devices being manufactured for the Radio 
Corporation of America by the General Elec
tric Company and the Westinghouse Electric 
& Mfg. Company, is now in course of prepara
tion. This catalog will contain informatioD 
of value to the wholesale distributor, the 
retail dealer, and the ultimate user of radio 
apparatus. 

ANTENNA WIRE 
INFORMATION 

Radio frequency currents, when conducted 
by wires at the sending and receiving sta
tions, travel through a thin layer of metal 
along the exterior of the wires because of the 
phenomena known a~ "skin effect." The loss 
of radio energy in the wires depends on the 
electrical conducting properties of this ex
terior layer of metal. 

Pure copper is the most efficient commer
cial metal, insofar as electrical conducting 
properties are concerned, but lack sufficient 
strength for a great many purposes. The 
objection to hronze i~ because of its poor 
electrical conducth'ity-approximately two
fifths u much as copper. Much more radio 
energy is Imt in bronze ,,,,ire than in copper 
of equal ~izr. 
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LET US KNOW 
What you want to 
Know about Radio 

Do youwant~ 
Yes No 

Radiotorial Comment on General Conditions? 
----

Illustrated descriptions of noteworthy installations? 
--

Latest news on radio development? 
-- --

Design and construction of C. W. transmitters? 
--I-

Practical construction of tested equipment? 
1---

Simple explanation of radio phenomena? 
----

Technical articles with mathematics? 
----

I magi native fiction of improbable facts? 
f--- .. 1-

Radio fiction with a kick? 
--

Radio humor, cartoons and verse? 

Queries and Replies on C. W. Practice? 
f---

Pictures and descriptions of receiving stations? 
,-

-
Digest of Recent Raaio Patents? 

-
The Radio Inspector's Department? 

List of Calls Heard? ----

A study course in the elements of electricity? 
f---1-

News of the broadcasting stations? - 1-

Who's Who in Radio? 
f--- --

--
~ews from the radio manufacturers? 

~ews of the radio clubs? 

What other kind of information do 
you want? ___________ _ 

Help yourself and your fellow readers 
by checking the above and mailing it 
to us. Every reader of "RADIO" is in
vited to send us the Questionnaire. 

3'1 

Special 
Announcement! 
The Next Issue of "RADIO" 
WILL CONTAIN-

100 PAGES 
The June issue of RADIO will be the banner number in 
the history of the publication. It will contain one hun
dred pages of the best radio material that has ever been 
brought to you through the printed page. Future issues 
will contain one hundred pages or more. Through your 
co-operation by filling in and sending us the question
naire that appears on this page we will know just what 
kind of radio information you are looking for aNd we 
will give YOII that iN/o,.",otioN. It makes no difference 
whether you are a subscriber or buy your copy on the 
news-stand. Send in the questionnaire in order that 
the future policy of RADIO may be guided by your 
action. 

The cost of publishing a magazine of one hundred pages 
is far in excess of the cost of the publication in its 
present form. Due to the high quality of material that 
will be published, the extra cost of paper, printing, mail
ing, etc., the price of single copies will be increased to 
25 cents, effective with the June issue. Subscription 
rates will be increased to $2.50 per year. 

You can still subscribe at the' $2.00 per year rate-pro
vided that your subscription reaches us by June 30th. 
We want to give our readers a chance to subscribe at 
the prevailing rate. News-stand buyers will save one 
dollar a year on this offer. This is a worth-while saving 
and it gives you the guarantee of monthly receipt of the 
magazine. News-stand sales have been unusually heavy 
of late and many have been unable to secure copies one 
day after the supply was received by the stands. 

Save a dollar! 
Take no chance of missing a single issue of the new, big 
RADIO. Subscribe today at the $2.00 rate. We will 
start your subscription with the June number, which will 
be ready for the mails on May 23rd. 

Remember that RADIO leads all others in giving you 
first-hand information. You will find its constructional 
material to be the best available and nothing misleading 
appears between the four covers of RADIO. Qip the 
coupon-drop it in the mail box today. 

Do it NOW 
-. -----COUPON'-----, 

RADIO. I 465 Pacific Bldg., I 
San Francisco, Cal. 

I Herewith is $2.00 for which you will send I 
I "RADIO" for one year to: I 
I Name .. ....................................... I 
I Addrrss....................................... I 

L ·=·~·=·~·~·~·~·I~·=·~··~J 
Tell them that 70U ..... It In RADIO 
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BROADCASTING OVER ELEC
TRIC LIGHT CIRCUITS 

B1 CARL H. BUTMAN 

Local radio telephone broadcasting by 
means of "wired-wireless" on an ordinary 
electric light circuit was demonstrated in the 
office of the chief signal officer of the army 
on Friday, March 24, for the first time before 
officers of the corps, scientists and representa
U\'e5 of the press. 

As the air is left clear for long distance 
communications, this new development in 
radio is believed by experts to promise great 
utility by relieving the congestion in the 
ether due to the great number of broadcasting 
Itations. By purchasing an ordinary short 
wave radio receiving set anyone who i. for
tunate enough to have a direct current electric 
lighting system in his house, is within reach 
of entertainment, locally at least. 

The demonstration included the receiving of 
news, music, and talks from a distant room in 
the Munitions Building, where a radio tele
phone transmitter (S.C.R. 67) WIS connected 
through an ordinary light socket to the light
ing circuit of the building. Music from a 
phonograph was transmitted to the 110 volt 

. d.c. electric line through a standard micro
phone such as was developed during the war 
for aviators. 

In General Squier's office a standard West
inghouse short ''VIve radio receiver was con
nected with the lamp socket on his desk, and 
by puIling the cord, he started and stopped 
the music. No head pieces and no mra 
wiring or antenna were used, the sound 0011\
.ing from a loud-speaker near the set on the 
waIl. 

With receiving sets of similar type the 
entertainment could have been heard in any 
room of the great building, but not outside, 
as the wire was a private lighting circuit for 
the building. In a small town, or a large 
city with a single lighting system, anyone with 
a receiver could plug in and get the news of 
the town, the entertainment, etc., sent out by 
a central station. 

An the work necessary to install the appa
ratus was to bring in the receiving apparatus, 
connect to ground, hang up the horn, and 
screw an ordinary plug into the light fixture, 
much the same as an electrical flat iron or 
toaster is connected. "Every home or every 
room in a hotel where there is an electric lamp 
can now keep in touch with the world," Gen
eral Squier said. "The main feature about 
it is the fact that it permits local broadcast
ing without paying the penalty of broadcast
ing in space from the usual antenna, which 
has resulted already in so much confusion," 
he continued. There is no interference, no 
fading, and weather does not affect the broad
casting by the new method. 

The process is based upon G~neral Squier'. 
invention of "line radio" or "wired-wireless," 
perfected some time ago, which permits the use 
of a wire as a guide, but the messages are 
transmitted on radio waves which follow the 
wire. The turning of the switch breaks the 
circuit and the sound ceases. 

Future uses for the new invention which 
the General hal made public, suggest that a 
hotel can supply all its guests with music, 
from a sending station in the basement, a 
phonograph salesman can demonstrate his new 
record!! to everyone in town by putting them 
on the light circuit, one orchestra can furnish 
music for the local playhouses and movies, 
invalids at home or in hospitals can get the 
news and such entertainment as is furnished 
locally, e\'en advertising could be sent out to 
every citizen in town by agents and stores. 

THE NAVY'S NEW RADIO RE
PAIR SHIP "GOLD STAR" 

To supply, repair and keep in touch with 
its eight radio traffic and two compals sta
tions in Alaska, the Navy Department has 

just designed and commissioned a special 
vessel a. a radio repair ship. Its name is the 
"Gold Star." in commemoration of the "Gold 
Star" mothers of the World War, and she i. 
equipped with all kinds of radio equipment, 
spare parts and a crew of expert repair men 
and artificers capable of erecting a large 
radio .tation or repairing a small receiving 
set. 

A former Shipping Board v"sel of the "B" 
type, the Gold Stu has just bun remodeled 
at the Philadelphia yard and equipped for her 
work which will carry her north in the Pacific 
nearly to the Arctic Circle. She is an 11 knot 
vessel of 7420 tons, 377 feet long, and will 
carry a complement of 300 officers and men, 
under command of Lt. Commander J. C. 
Katterfield, who commanded the StIlurtr, an 
old ship which the Gold Star will relieve. On 
March 18, the Gold Star started on her cruise 
to Hampton Roads, from which port she will 
leave April 10 for the Pacific Coast. 

At present the traffic stations operated by 
the Navy in Alaska comprise St. George, St. 
Paul, Dutch Harbor, Kodiak, Seward, Cor
dova, Juneau and Ketchikan, but compass sta
tions are also maintained at Cape Hinchin
brook and Soapstone Point. During the war 
these stations intercepted enemy messages, 
communicated with our forces, and formed 
part of the chain of communication in Alaska 
and adjacent waters. The Transpacific cir
cuit via Cordova and St. Paul formed an im
portant line of naval communication service 
during the recent Arms Conference, and aided 
in the furtherance of governmental and com
mercial interests in Alaska, besides serving as 
a relief in the event of a break in the army 
cable. 

As these stations are most difficult to reach, 
but few commercial vessels touch there, espe
cially from October to April, and because of 
the need for supplies and frequent change in 
personnel; the Navy has decided to have its 
own radio station tender and repair ship. The 
failure of radio equipment and material must 
be replaced immediately and kept in condition 
for con.tant use through the long winter 
months, necessitating frequent trips of a .upply 
ship. Having tried commercial means of 
transportation with unsatisfactory results and 
with great expense the Navy has now assigned 
a .hip to this .pecial duty to succeed the old 
Saturn, built in 1898 and listed as a fleet 
tender. 

The ndio garter is an invention of 
Walter P. Miller of the Seattle Post
Intelligencer, whereby the girl reporter 
can listen in to the radiophone broadcast
ing at any time. With an aerial con
cealed in her hat, a "ground" attached to 
her shoe and a receiver hooked on her 
hat over her ear milady need never be at 
a loss for radio entertainment. This 
crystal set is made by winding wire on a 
piece of stiff cardboard covered with silk 
to give the appearance of a garter. At
tached to this are two ordinary eye
glass snap chains, one of which held un
der the foot makes a ground for the cur
rent, the other fastened to the coil of 
wire arranged in the hat forms the aerial. 
A small bottle with the crystal in it and 
a telephone receiver complete the novel 
invention. ---------

NEW YORK RADIO SHOW 
As a spectacular exhibit of public interest 

in radio, the show held in the Hotel Pennsyl
vania, New York City, during the week end
ing March 11th, was a success. It is mi
mated that 38,000 people attended the show 
and thousands more were unable to gain ad
mittance. 

Public interm centered on a miniature tor
pedo whose movements were controlled by 
radio, this being exhibited by E. F. Glavin. 
Another attraction was the Lyraudion concert 
grande, which poured forth from its husky 
throat an appalling volume of sound amplified 
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from the feeble, music-laden currents rrccived 
from the broadcasting stations. 

The fifty exhibiton showed radio receiving 
equipment of all kinds from the tiDiest of 
crystal receiven to the elaborately housed and 
finished tube sets. The new "batterylea," 
"grid-Ieakless" vacuum tubes excited great in
terest, as did also a small attachment enabling 
any phonograph to be used instead of the usual 
type of loud speaking hom. 

The Signal Corps of the U. S. Army had an 
exhibit which attracted many visiton. Various 
loud speaking devices were much in evidence, 
but in the words of one observer, "if the 
show proved one thing, it certainly proved 
the need for better instruments of this son." 

A number of lectures were given during 
the show, including a paper on "Vacuum 
Tubes and Their Operation," by W. C. \Vhite 
of the General Electric Co., and on account of 
the A. A. R. L Trans-atlantic tm by Paul 
F. Godley. A very unique and remarkably 
enlightening moving picture produced at great 
expense by the Western Electric Company 
made plain to all who saw it just exactl)' 
"what happens in a vacuum tube." 

The show was held under the direction of 
the Executive Radio Council, Second District, 
made up of two delegates from each of the 
clubs in and around New York, being the sec
ond annual convention and exhibit of the 
Council. A radio ball aDd banquet was a 
part of the program. 

------
Radio waves are merely a very long 

form of light waves. The difference- in 
length of radio waves corresponds to the 
difference in color of light rays. But 
whereas light waves vary from about 
one-two-mi11ionth of an inch for violet 
up to one-millionth of an inch in length 
for red, the other colors of the rainbow 
each being of an intermediate length. 
radio waves vary from 200 meters or less 
in length for th..e amateur. station up to 
30,000 meters for the long-distance com
mercial or government stations. The ob
server's eye might be said to be "tuned" 
to green light if he wore a pair of spec
tacles allowing only green light to pass, 
much as a receiving aerial is "tuned" to 
360 meter radio waves. 

Communication with moving trains has 
been successfully demonstrated in France. 
From a compartment equipped with radio 
transmitting and receiving equipment 
radio telephone conversation has been 
maintained with a fixed station 34 miles 
distant. 

Roswell, N. Mex., April S, 1922. 
Editor RADIO-Dear Sir: 

On March 28 the Pecos Valley Radio S0-
ciety was organized with eleven radio fans 
present. Mr. Louis Falconi was elected presi
dent of the society. (Mr. Falconi is owner 
and operator of 5ZA.) L F. Woodhead 'Was 
elected treasurer, C. L Sanden elected secre
tary. Arden Boellner and Capt. C. A. Flan
nery were elected to serve on the executh'e 
committee with the president, secretary and 
treasurer. L B_ Merchant appOinted pub
licity committee. 

The society muts the second and fourth 
Tuesdays in every month, and has made 
application for affiliation with the A. R. R. L 
and hopes to be affiliated with other radio 
clubs, etc. 

Code practice will be a feature during the 
summer when static preveRts ether activities, 
and by fall we hope to have a number of 
stations capable of doing good work. 

In one week we have taken in fifteen new 
members and from the interest shown we 
will have a goodly number and we are en
deavoring to be the pioneers in this territorY. 

Yours very truly for the advancement of 
radio, 

PECOS VALLEY RADIO SOCIETY, 
Box 16, Roswell, N. M. 

C. L SANDEIlS, Sec., 
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Kennedy Receivers 

I SURE 
Effective Reception 

Quality 
Wins 

Value 
Counts 

TYPE 110 UNIVERSAL 
REGENERATIVE RECEI VER, 

WITH TYPE 525 
TWO STAGE AMPLIFIER 

••• 

SEND FOR BUllETINS 

••• 

AU Kennedy Regenerative Receivers are 
Licemed under Arm&trong U. S. Patent 

No. 1,119,149 

A Universal Radio Receiver, in fad, as well as in name. 

It can be made to detect, regenerate or oscillate at will, 

over its entire range of 1 75 to 25,000 meters. Cabinet is 

solid walnut, hand rubbed finish. Kennedy Quality and 

Workmanship are evident throughout. 

Like the Universal Receiver the type 525, two stage ampli

fier is built for dependable service. It matches the receiver 

in height, depth and general finish. 

THE COLIN Be KENNEDY COMPANY 
INCO R PORATED 

RIALTO BUILDING 

T~II th~m that you saw it in R.\DIO 



Uslen to the World witb Tresco Tuners' 
DE-LUXE TYPE • 

TRESCO SUPER-UNIVERSAL TUNER 
Cabbm 12x17~ IDah •• 

Formica CII/ Bard Rubber 
PAIl". 

WeIah" 16 Ibl.; ahlpplac. 
261bL 

W... IeDcth raDp. IIlC). 
26.000 M. 

TaD.. 11YId~ A8. 
BS.D. 

a-_eaded ~l __ of 
&he Burall 01 lllarkft a.. 
pcIrU aDd 1Q&rSD&eed to . .. & 
iIIJ ............ .u
CWo epark~ or ~ODe wi\hla 
\b. raDp 01 \b • ..adiDc _\Iou. 
Th .... \be 0111, &IID .. in \be 
world \ha& b.. \bY raDp of 
•• "I~aad .... "'" au. 011 \he maaIleI\ ~Te 
.... wino aerial. AiIlqtoD 
Wu. AAupolla. Bu 01_ ...... __ ., ,-.d Uarouab 
.TeD • -rioIeD& \bUDd. 8torm. 

Near" aU _\Iou in the UDI\ed S\a\ee of &he Bureall of MarkeY oom.11I OD \bY &UD .. in \b. __ of the 
UDI\ed 8\a\ee. AIId DO poiD& iD &be OOUDtI)' would pre .. & \b. ~OII of \beee...... U .. noommuded 
for &he Farm ... Burau of Mark_ Soboola. Cou..-..\O. na.e .. DOt.lliq abou& i& to aft 011\ of om. CII/ 
Deed replaolq UGeP& &he bleb YOl\ap bau.n... iepIaoemea& of whiah _to. oDlJ. f_ do1lan. W. ahlp 
oDlJ b, ~ W. do DO\ lbip wi\boll& ~ aDd oaUbnUDc wi\b )'OIIr bulb. aad each OD. ill abeolu\eljo 
........... Yed \0 do Jun .. _ ela1iD CII/ _ ..w refUDd ,our mODQ. YOII do IIOt Deed \0 kIIow &II)'f.biDa &boll& 
wireJ_ \0 O.JM!l"S\a \bill t_ or \0 aft \be IiDaIa aDd \elopbOD. repCII/tL CabiDet .. lIJ&bJJ' PoIWiiId aad 
aU parW 111011.1811..... If ,011 wUb atn louil ...... lOU m., _ 011. or two dep amplll)lr ... ~ are 
proTided 011 \b. &_ fow \biI ~ W. ~GId B.ldwiD or BI"OWII pbo_. W. oab'..u \biI t_ 
-.abled aad calibra\ed \0 lOur bulb ordered wi\b \b ... &. U" oom~ wi\b aU \bat ill Ueded uoept • 
oair of pbo_ aad • f.w drY oeIIa \0 lIcbt th. 6Iameat of th. Auclloll. ~ \0 _ ...... it arrivee Wi\b 
rull diricdoll8 eo \ba& • ohiIcl DaD opara\a it. Prioed.t tll'.OO. F: O. B. P'aat.oI7. 
1.1 __ UDder AImItIoq P.teut No. 11131(11. OUR CATALOC I"OR II CENTS 

TRESCO, DAVENPORT, IOWA 

A perfect rectifier at last. fully auto
matic and foolproof in every respect. It 
can be operated by anyone. 

THE HOMCHARGER 
connects to any alternating current socket. 
gives a taper charge-will fully charge any 
"A" battery overnight. It is self-polarizing. Connect your battery 
either way and it will always charge. Automatically disconnects battery 
when power is interrupted. Restarts charging when connections are re
stored. Adjustable for wave form. frequency and voltage. Contains only 
ODe mo .. lng .Dd two ••• ring p.n .. I •• UD&, thou •• nd. of houra

i 
repl.ceabl. a •• uuit for 

'1.00. 'l'b. b1&bed eliarliDC raw. ~ •• teat deleDC}'. and limp ed of .u,. r.ctillor ullio&, 
for 10 .. tbaa '100.00. Bullotln 62S pronl it. Alk for ,.our copy. 
Manufactured in lizel for cbarging three or lix cell batt erie. from both altern3ting and direct 

Attenbon 
Mo orilll 
Bead for 

=~II abowtq 
bow .. 
It ill to 
f'I)I(JAIQ" 

current circuit.. Cannot injure battery-will la.t 
a lifetime-approved by underwriters_tidae· 

tion ",aranteed. For sale by all radio. elec· 
trlcal and Rcce.""ry deale .. or shipped 

ex",e .. prepaid for pu rchase 
prioe only 'IA . ~O ('~O 

west of Rook i.s) 

The Automatic Electrical Devices Co. 
U7 WEST THIIlD ST •• ClKCINIUTI. OHIO. 

COlft4dion powt." .t Mood". Ud •• 
TON>fIlo 

Tell them tbat you nw It iD RADIO 
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~ are ifll1iUJd 10 amd in Iia of eaIla 
Manl from IIGIiont diIIlmt 160 ". or men from III __ 1t4timl. 

BY D1QJI'fB P£.'I'O •• OASBllBaB, 
W AIIIIJfG'l'O. 

&abw. 6qr. 6o .. .1_~'s, 6.bs, 6.r. 6atj. 6q&, .Jlm. 
6Jd, 6'1g. 6.mk, oaru. earl, 6.1d, 6cl1, 6.~1. .aiJl. 
6re. 61J1, 6eJl. 6aJ. 6.r' 6a\q. 61rt1, 7bk. 7 .... 
71<.1. 7ck. 7mll, 7u, 7b 7b.!. '!'a&, 7, .. 7.,.. 7ed, 
7 .... 71t. 7ll. 7.,1, 7n. 'fbe, 7.u. 7t.!. 7mp. 71,. 
7bh. 7iD!. 7bs, 7Yo, 7.k. 7aJ. 7Jd, 7ell, 71d, 71 •• 
7n, 7bJ. 7xo, 7nl, 7w,. 7bm. 7n. 7nw. 7cll, 7.., 
7b,.. 70&, 7bw. 71t, 7ap. ciS. 

C.DaClIaD-8u, ow. 
O. W. pboll •• u L O. W.-8nd, 6xl. Safi • 

&a.&, 6.11. 6 .. 1. 6anal 8a&a. 7 .... 7 .... 7., .. 'sf. 
7~ 7el. 7111. 711l, e S. Oatb. baa, 11.4; IIUm. 
Mb. 9&wp. 1I •• f. 0.1, Obbf. IIpt1, IIW11, IIb.!l. lIao1. 
0 .. 6. kip. kfe. kw,. k .. q, kdn. 

BY £.. B. WOOD. W £.1'IOJlVlLLB, O.&.LIP~" 
r«BBN u. •. 1 .AJrD PU . .!. _0. £. 0_ 

WIBB oUmur., 0" Bvw. • .AJrD 
BODYOOJDI 

Sp.rk-6il. 6.r. 6.k. e... 6cp. en. 6.0, Sir. 
eoa. 6ob, 6pq. 6pr. 6qr. 6q., 118.1. e.b. 611'. Su. 
6 .. b, 6 .. 11, bb .. eaer. e ..... 6.d ... 6.1s, e.ct. 
e.ld, 6 ... k. 6.mn. bid. 6u1. e.tg. 6.... ebak. 
eb.r. ex.1. 7bJ. 71< •• 7mf. 70&, 7qr. lIu. 

O. W.-8cr •. 6en. 619} 61 •• kif. 6ne, 6x~. 6 ...... 
6J1W'. bm. b,.. kwx. JJ. ' (Radlo Shop). 6nk. 7sf. 
lIax. 11.1. tbd, IIbj. lid .... 

£.'16£.11Z. lAX IU'I'BO. OAL. 
Bpark-l5bk. eel. 6da, "'a, 6.b. 6.11. 6.n. 6fl1. 

6fk. 6,f. 6,k. 6g&, e,x. 6i1. ell, el ... 6Jf. 6b. 6k .. 
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6&0. 6wo, ewg. 6ar. ell. 6 •• 1. e •• m, 6 •• b, G •• k. 
e •• II. 6.bm. 6abw. e.bs, eaer. 6.0,. 6adl, eaet. 
6.hI, 6.gf. 6.gp. e.bp. 6.bq. 6a1b. 6ait. 6.10. 
e.ls, e.I,. 6eJb, 61,1r. e.kl. ·-e.ld, 6a1p. 6.lr. S.ha. 
6.mn. 6.0 •• 6.0 •• S.rk. 6.tb.!. 6.t .. 6.uc, a ... r. 
e.wb, 6beJ •. 6bp, 6blll, 7bo, ~bb, 7bJ. 7bk. 7en. 
7ep. 7f1. 7g&, 7bl, 7in. 7jdo' 7,... 71<b. 7Jk, 711lf. 
7mp. 7myk. 7nf. 7nn •. 7n •• 'ftJ. 7&0. 7.1;. 7&.1. 
71m. 71n. 71P. 71t. 71u. 71Vj 7"1' 7,.. 7yJ. 7,.1. 
7,... S,.n, 117 .. ·C.n.. Ills, IIbn, 01 • . 

O. W.-C.n. 'eb. IIbd. 6f... 6... 6011, 6.1l, Sed. 
6Jd, 6JJ. 6ka, 6rr. e .... bd, 6J1ad, exaq .... " 
6.1f. 6.111, 6.tg. 6n. 61b. 6af. 6... elad, e ... . 
6blrl 71D. 7nll, 7 qt. Sbox. UP. IInx, IIwd. 1Iwv., 
lI.mo. lid .... 1I •• f. eta. olS. 

Beard on ODe tub •• D4 .hon w ...... t; J.nll· 
.r,. .nd ".bru.r.,. An.,o •• hearing 6.m. O. W., 
pI. q.t 

A'l TKP. 8B£'~~. 0.. 'l'UBB 
Sp.rk-6bk. 6.gtl bIn, 6.lx l e.jb. eeJr.l. e.mk, 

6ark. 6.n. Sblp. 60m, 6CP. 6am. e.s, erll. 611T. 
8km. 61.. 6m1l. 6qr. 6&0. 6to. 6.... 6 .. s, 6 .... 
6 •• m, eu. 7.bp. 7en, 7ad, 7mp. 7tJ. 7.... 7.t. 
7Iu; C.n. 11M. 

O. W.-2fp. nq. 6fo. I5q.. 6... 6 .. &, ..... 
6.if. 6.1n, 6 • .&. 6dr. e.1l, e". ebo, 6k.. .k,. 
6rr. 6J1ad. 61.. 6 •• d, eaf. e... 7..... 7bw. '1 .. 
'fnf. 70t, 7tq. 7w.. S.,.. Sbk, Sn. 11171, 8~1. 
9kP. lip •• IIwd. 11 •• 0, bf2. olS; C.n. '"t. 'cb. 5bl, 
IIbd. 

BY 7'1'1'. POBn.AJrD. 0 .. 00. 
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8.,f. 6.lx. 6.rk. 61k. 61m. 6ar. 6.JI, 6.1,1. eJl .... 
7b1l. 7e •• 7d,. 7,0. 'fhb, 7in, 7n. 7Jd. 7p,' '11" 
70," 'fqi. 7r,. 'fw&, 'fn. 'fxd. 7., .. 'f .. b. 'f • 'JI", 

O. W.-5 ••• 6ad. 6". 6JJ. 6 •• " 6.; 6J1ad, 
6 •• f. 7ad, 7u •• 111mb. 1I •• f. 
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1 
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A Real Radio "B" 
24-Volt 

Storage Battery 
Rubber Screw Caps "",I 
jars tillhtly . No .~~ 
bctwea> jar and cover. 

Gla.. Jar.. Leak-proof. 
AlJow de-ar view of solu
tion-level. 

Tlveaded Rubber Insula· 
tion protect. the plate.. 

Built especially for radio recep
tion-to bring in voice, music 
and signals, louder, clearer and 
with greatest reliability. Re
chargeable-will last for years. 
Made up of 12 individual 2-volt 

Hillh t"",,inal pool s permit 
amplto room for clamps. 

Rubber v~t plUlIs_sily 
removable. 

COOru!!ctors heavy enough 
to provide finn &riP for 
clamps. 

Heavy o..k Case. Coated 
with Acid.proof paint. 

cells in tubular glass jars. Sep
arate cells are easily added to in
crease voltage. Threaded Rub-
ber Insulation and leak-proof 
glass jars eliminate all frying 
and hissing noises. . 

Ask about the Radio "A" Battery of the special Willard All-Rubber Radio Type. Elimin. te. 
all IIround noises. One piece rubber case. Threaded Rubber Insulation. Absolutely leak·proof. 

WILLARD STORAGE BATTERY COMPANY . CLEVELAND . OIHO 
M ade in Canada by the Willard Storaae Battery Company of Canada, Limited. Toronto, Ontario 

THREADED 
.RUBBER 
BATTERY 

Tell thom that you saw it in RADIO 

. " 
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"Adaptola"-.. 
Patent Applied For 

rORYOURPHONOGRAPH 
Attach the "Adaptola" to ANY phonograph and use the sound box as 
a loud speaker for amplifying your radio music. FAR SUPERIOR 
to any type of metallic loud speaker horns. Fits your phone. 

Price-$3.50 Postpaid in the U. S. 
From your Radio Dealer or direct from us. (Give make of your phonograph.) 

Jobbers & Dealers :-Write for trade proposition. 

The Radio Supply Co. 
.. ~. ll NEW MONTGOMERY ST. SAN FRANCISCO 

kADIO PANELS 
And other insulation for WirelesS Work 

BAKELITE. DI LECTO 
GRADE XX BLACK WAS USED BY THE GOVERNMENT DURING 

THE WAR FOR THIS PURPO~E. IT IS THE 

Standard of the W'orld 

THE CONTINENTAL FIBRE CO. 
NEW ARK. DJ:LAW ABE 

DUOOIlJllJ1( IlABDWABE OO~ 219 Oeoua! A .. ~ Loe Aqel.., Oal. 
OALD'OBlfIA BLBOTBIO SUPPLY 00 •• "'3 lI1uioo St •• Su TructJco 

233 B~ea4 .. ". Jfew Yo~k 01", 332 S. lliellil:u A .... OlI1eac01. Dl. 
625 Jlal'ket St., Su FructJco. Oal. U 1 S . ¥aiD 8t .• Loe Anlel.., ual. 
101 :rtnII Ay.~ PUtablll'I, Pa. 89 WeWDctoD S&. W ~ Torooto. Oot .• Ou&4la. 

Transmitter and Receiver Parts 

TYPE 156 SOCKET 

Tbe experimenter wbo bas bad previou8 experience 
wltb tbe assembly of receiving and transmitting 
sets bas lellrned tbe necessity of bavlng every unit 
perfect. Entirely aside from the gRin In ellicleocy. 
he has found tbe advantage of using apparatu8 10 
whlcb tbe greatest care hilS been given to construc
tion details. 

General Radio apparatus Is designed wltb this end 
In ' ·Ie..... A notewortby example Is the Type 166 
Vacuum Tube Socket. 

This socket 18 adllpted to any of the stsndard Amerl· 
clln four·prong transmitting or receh'lng tubes. It 
Is IIdapted to the Western Elt'<'trlc VT·2 tube. as 
well a8 to the Radlotron UV · 200. 201 or 2()2 tubes. 
The contact springs are sullicll'ntly rugged to 
cllrry the filament current of tbe flve·watt trans· 
mlttlng tubes wltbout arclog. 

PRICE $1.50 
This is but one example. Others are Amplifying Transformers, Modula
tion Transformers, Tuning Inductances, Hot Wire Meters, etc. SEND 
FOR FREE BULLETIN 911C, describing these and other instrumenta. 

GENERAL RADIO COMPANY 
MASSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE 39 MASSACHUSETTS 
Standardi::£' on G,,"£'ral Radio Equip",,,nt Throughout 

Tell them that you eaw it in RADIO 

RADIO lor MAY. 1922 

CALLS HEARD 
BY 300 (OAJfADIAJf). II. 1. OAVBJfEY, 

TDOIIN8, JfOBTHBBJI' OJfTABIO, 
OAJfADA 

lawb. lary, lay .... Ibdi. lbua. Ib'll'7. lio. Imx. 
He. 1"10. 2aab. 2bak. 2bej. 2bti. 2bfx. 2ebc. 
2fp, 2ql. 2ta •• 2 .... 4id. "t, 5uu, sty. 8aab. 8aim, 
8a'll'7. Suk. Saqh, Sapt, Salv. Sauo. Sail, 8bu, 
8bb. 8bbk, Sbef. Sbuq. Sbzy. 8bdo. 8box. 8bk, 
8cp. Sebr. 8erm. 8ea. 8fa. 8bj. 8kp. 80i. 8px. 
8rb. 8ap. 8tk. Suk. 8uc. Svy. 8yv. 8.g. 9aiv. 9af. 
9akf. 9arr. 9aib. 9 a .... 9atm. 9ay. 9bed. 9bj ... 
9dbq. 9db. 9d ... 9dlq. 9dut. 9dlY. 9dwp. 9dh. 
9dxt. gea. 9gk. 9io. 9iv. 9kP. 91 .... 9111. 901. 9qe. 
9t... 9ul. 9vl. 9wk. 9yq. 9"ak. 9,,0. 9"b. 9yc, 

Phooe&-kdka. k" .... wia. wdy. oaf. 2"j. 

BY 6OU. OBAJLLJIS P . J'IL8~t.J.0I0 8TH 
AVE .• LOS AJfGBLBS, 0 . 

Spark-5mj. 5"d. 5"u, 6aab. 6aau. 6abb. 6ab ... 
flabx. 6ael. 6acr. 6ada. flaeh. 6afn. 6afp. 6afr. 
6a,. (6agf). 6agk. 6ah. (6ahf). 6ain. 6ajf. 6';h. 
flalr. 6alv. 6amk. 6ang. 6anh, 6aor. 6app. 6ark • 
6ms. 6aok. 6a.v. 6ath. 6atq. 6aue. 6aud. 6a .. b. 
6aw". 6bea. 6b"n. 6bft. 6bhq. 6bia. (6cp). 6ex. 
6fh, 6rr. 6,t. 6gx. (6bc). 6km, 6101. 6ng. 60h, 
50t. 6po. 6pr. 6qk. 6qr. 6.i. 6to. flta. 6t... 6110, 
6vk. 6 .. ". 6 .... 6wl. 61am, 61b. 6zk. 61u. (6zx) • 
6 ... 7bb. 7bl. 7bk. 7ck. 7bf. 7in. 7id. 71y. 7mf. 
7mp. 70b. 70t. 7tj. 7vo. 7"a. 71g. 7Yi. 71&, 71i. 
7110. 71q. 71t. ?au. 71v. 9dad. c18. 

C. W.--4ft 6ak. 51a. (flaat). 6ak. 6ale. 6801. 
(6aoi). (6a ... ). (6awt) . 6a ...... (6",)' (6bc). 6ii. 
51r1 (600). (6pt). 6 to. s.m. 6uf. 6sb. 6u. (6Ib). 
6ar. (6u). 7nf. 7qt. Hq. 7we. 7d. 8agl. 8XT. 
SIp. 9aia. 9amb. 9ayo. 9bji. 9db. 9dtb. 9dtm. 
9d .... 9ii. 9n". 9po. 9wd. 9,..u. 9nq. 911c. (9ull, 
lay. nof. ciS. Can. 9bd. 

Theae otationo were worked on tbree 5 waU 
tubea radiatinfl 2.4 on esactly 200 meters. Jao. 
38tb wben radiatiog .S amp. 00 oDe 5 watter wao 
beard by 9aig. Siou" Falli. 8. D.. 00 detector 
alooe. Diltance io 1880 mileo. Carda will be 
appreciated and promptly aOlwered. 

IIBAlm AT 70V. VAJfOOUVllB, WASH .. S. 
HOBEBT. 816 OOLUJIBIA ST. 

8park--Cao. 5ak. 9ax. 9bd. 5z&, 6cp. 6"~. 
6u. 6gi. 6rr. 6bc. 601. 6tu, 6u. 61u. 6aav. 6a"i. 
6agf. 6alb. 6ajr. 6amf. 6amk. 6aph, 6ark. 6atu. 
6nd. 6zam. 6awi. 1st, 7bc. 7el. 7iu, 71y. 7mp. 
7mu. 70 .... 7010. 70t. 7ab. 7ut, 7v", 7n. 7wm. 
7"a. 71u. 7aad. 

C. W .--Cao. 4eb, 6en. 6gy. 6k&, 6n. 6ol. 6a1i. 
Baif. 6alu. 6bed. 6ud. 711. 7ro. 9wu. 

IDlABD BY 611A, H. O. SBBl'BBD. 3U SOUTH 
FBBIiIONT AVE .• LOS AJfGBLB8, OAL. 

C. W aDd I. C. W.-2fp. 5u. (6ak) (Yoiee). 
(6u). (6gy). (6ix) . 6ns. 6pk. 6V1D, 6aat. 6arb. 
(6aax) (buzzer aDd .. oice). 6aul. 6awl. 6b~. 
61&. 61e. 6EX. 6 ... 6"af. 6ud. 6laf. 7dp. (710). 
(7"') (ebopper and nice). (7xg) (cboppoil!' and 
voice). Sn. 98mb. 9bji. 9d\m. (9d ... ). Owd. Oxm. 
(Olaf) ( .. oire l. clS .... v6 ( .. oice). Beet 6 watt 
1. C. w. "QSO" ... al wltb 7xg and Od ... (850 
1011.1). 

Spark-5xd. (5xo). 51&, (6ab). (6ak). (6as). 
6cp. (6ex). 6th. (flgf). (6gr). 6,,,, 6be, 6ib. 6ie. 
6im. 6km. (610). 60e, 60h, 6Pl. (6pr). (6qr) . 
(6ql), 6at, 6tu. (6tv. Aril.). 6vk, (6yx). 6w~. 
6'11'1. 6aaa. 6 .. u. 6abk, 6abw. 6ab", 6acr. 6ae1-
6afd. 6afp. (.6agt). 6ain. 6alt, 6ajr. 6ala. 
(6al .. ). 6amk. 6ang. 6aor. (6ark). (6 ... b). 6xh, 
61d, 6se. 61k. (6u), (6 .. ). (6Iam). 7bk, 710. 
7i .... 7jd. 7jw. 7kb, 7mt. (7tj). 7ya. 7yg. 71j. 
7110. 71P. 71t. 710. (ciS). Beat apark "QSO" 
waa witb 5su (1.280 mil.a) . Beat spark reo 
ported heard wa. hy Mr. W . D. Van Dyke at 
Chattanooga. Tenn. 0 .915 milea) . . 

BY 6AHB, 669 CLAYTON ST .• SAJf J'BAlf· 
OI800. OALD'., OJf on TUBB 

6el. 6ca. 6cw. 6da. 6eb. 6gt. 6by. 6j". 6kc, 
6kP.. 601. 601. 6uw. 61u. 61&, 6aak. 6aau, 6aic, 
6alf. 6aio. biv. 6ajh. 6ale. 6alu. 6ame. 6ano. 
6ap.. 6aor. 6a8v. 6aud. 6aug. 7iD, 7)'r. 71t. 
Would lik. to bear from anyoo. who hao beard 
10" C. W. 

BY 6EB. L . F . SEBFBB!?~ 1''' SO l'BBIIOlft 
AVE.. LOS AJfG~S. OALIF. 

O. W .--4bq. 5za. 6gy. 6jq. 6km. 61ll<. 6z&, 6af. 
61l<. 6 ... 6aat. (6aox ... oice aDd bou.r). 6a1Ft, 
(6bed). 6uf. 6aad. Iltaf. 7dp. 7nf. 7xt, 8x ... 
9a"u, 9bex. 9dtb. 90S. 9wd, 911e, 91af voice 
a180, WT6 music. 

Spark--5xd. S"u. 6aaa. 6aah, 61a~ 6abUl, 
6abw. 6abx. 66Oi. 6dn. 6afy. (6agt). 6alD, 
6ajr, 6ala. 6alv. 6lmk. 6ark. 6aol1. 6ape. 6balt, 
6bip. 6ue. 6aa. 6bb. 6co. 6ep. (6ex). 6th, 61ft, 
(6gr). 6,S, 6hc. 6hp. 6ib. (6ic). 61lt, 6km, Soc, 
60p. 6po. 6qr. (6ra Aril. DOW). 6to. 5tv Ati z. 
DO .... . 6 .. k. 6 .. ". 6 ... ,. 6'11'1. (6Ib). (6Ii). 6 •• , 
61k. 6n. 710. 7iw. 7jd. 7kb, 70t. (7tl). 710. 
7"a. 711. 7110. 71p. 71t. 1Iu. 

My I) watt I . C. W. using 550 ... on aood" 
WI. reported beard by 9bd. Vaocoo .. sr. 8 . C~ 
approximately 1200 miles. 
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The Magnavox Radio. con
structed on the electTo~ynamic 
principle (with movable coil)
the most sensitive and also 
powerful converter of electrical 
energy into sound waves. 

o enjoy the fullest possible 
service and value from your re
ceiving set, equip it with a · 
Magnavox Radio-the scient if 

ically correct reproducer. Comparative tests 
by experts and amateurs alike have estab
lished Magnavox Radio as the world's 
standard loud,speaker. 
Concert and dance music, speeches, songs
Magnavox Radio amplifies them all in vol
ume and marvelous clarity, multiplying 
many times the use you now get from your 
wireless. The hookup is simple, and no 
extras or adjustments are required. 

No wiraess rece;"ing set is complete without the Magna'l'or 
Radio. Any dealer will demonstTat~ for you, or write us 
for descripti'l'e booHet and nam~ of nearest dealer. 

THE MAGNAVOX COMPANY 
Oakland, California 

New York Office: 370 Seventh Avenue. Penn Terminal Bldg. 

TeU &hem &ha& JOU .. ,.. 1& 10 RADIO 
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A New Type of Superior Loud Sp.eaker 

THE OST ARTISTIC LO 0 SPEAKER MANUFACTURED 

hapro ... the ap_ra_ of YOU' _ervml outli, .... ill<;_ u.. Ioad_ .... quality of tlaemuooic aDd_1I 

The TRACO 
LOUD SPEAKER 
fills a long felt want for a 
compact unit-uniform in 
appearance with the rest of 
the set and giving much 
better resul ts than are pos
sible with the ordinary horn. 

Price $40.00 c-...-with I'boae 

Hlshly Finished Walnut Cabinet 
will make this instrument a beautiful 
addition to your most elaborate receiver. 
Combines a Baldwin phone and a 
scientifically designed tone chamlxr, 
assembled m Walnut Cabinet, S'!ong 
x 12~'xS~'. 

Traco Micrometer 
Verniers 

81.50 postpaid 
WriMjor Priea ond I lfjtlrmatitm rICOI'd,,,, oilier NITD RDdio Accusories. 

TH.E RADIO APPLIANCE CO. 
158 Fifth Street, San Francisco, California 

"ILLINOIS" THE RELIABLE 
MADE RIGHT - STAYS RIGHT 

STYLJ: No. -1. STYLI: NO.2. 

OpUou:-Whh St,le No. l-lD.tead of Seale aDd PolDter, 
a •• moh Ketal ~ial at 50 elata utra, or a •• IDeh Bakelite 
Dial at tl.OO nUa. Lar,e Kaoh.. Both eseelleDt ... Iue.. Or 
.e .111, If d .. lre4, .appl, the CoDdeun with .mootll ./lS IDeh 
"Dtar .ta., withoat Seal.. Kaob aDd POiDter, at 111 caDta o. 
&Ile lilt to thOM .ho prefer to auppl, their O.D dial. 

V.raler with .1.,1. moftble plate appHed to I', 21 or " 
plate coDdeuer, ".00 &lItra. 

W. all0. DO di._ta &lIeept 5 per e'Dt OD ordere of e or 
IDOre. 

... , Prepatd on a.celpt of PrIce 
Ib.oept: PaClUICI State., '&Iuk .. HawaiI, PhillpplD .. ad 0 ... 1 

ZoD. add lOCI. C ... 4a add 21ia. 
1'01'111,. Orden oth.r tbaa CaDada DOt IOliolte4. 

G. F. JOHNSON, 625 Black Ave. 

Tbree St,ln: No.1. PaD.I; 
No. I, OpeD T"e a •• bo .. ; No. 
" J'all, J:DCIIId. ADtl Pro4lMr. 
Le.. tbaD pr,·.ar prl_. J'all, 
.... mbled aDd te.ted. 

St,l. No.1 
8'7 Platee, ,7.00 
.. '.50 
21 2.711 
1. 2.25 

No.2 
,'.00 

4.50 
'.75 
'.211 

No .• 
'11.50 

4.75 
4.00 
'.50 

KOD., baek If Dot .. &l14ed. 
Jut retara coDd .... r witblD 10 
41,. b, laaurad P.rc.1 POit. 

VI:JUUI:R 

Springfield, Illinois 
Ten tbelD tbat ,oa ... It ID RADIO 

RADIO for MAY, f922 

CALLS HEARD 
IlAOZ, BAIIT CLBVBLAND, OHIO 

Bu 'blln In- oper.UoD .Inu JaD. 11, HI:!:!. 
ad h .. beeD rePorted b, the fol\owiD,: 

8101, err, e.If, e.t,. e.bw, 6.1p. 81gb. 6aqp. 
7kp, b.q, bad, eiT, eajr, 811ft, 811<, 6cu. oarl. 
7n, 81." eu. ek" 6en. Goh, 8ai. S.re, 6b,.. 
7mp. eber. e.1r&, eaiu. ella, eu. e.me, oatf. 
ele, 7au, 9bd .Dd lien, V'DeOUTer, Britlah Colum· 
bi.: Kr. Rlopl .. Bol1,wood CallforDia; )fr. 
Brid, ... Loleta, Californl.; fl. S. 8. Kalla.b.; 
Mr. WIIe.tatoDe, Lon, Beaeh, C.lifornla. 

The record made b, thl. ndio 'foDe •• t is 
about 1000 mil... made ID teat. to .eTeral .Ia· 
&lOD' .aeb •• 9DX, 9p., 9Dk, 4il, .nd 4eo. 

ODe thoallDd Tolta direct carreDt leDerator 
aDd reetUled a.e. for plate.. Hartle, oacll· 
1.&lOD eireait. r.di.UoD e ampere.. Radio 'foDe 
aee. Hel.ID, modal,UoD 2 60· ... tt oleillaton 
aDd 4 5·w.tt modal.tor tube.. R.dlo 'foDe 
r.diation I, Ihre. ampere.. The 'DteDDa i. of 
foar wire. on 16 foot .preader. T t"e eo fOOl 
lead·in. aDd i. located on top of a coDerete 
balldiD, 50 feet hl,b. Two .teal to.en OD 
thl. balldin, .apport the anteDn. approxlmatel, 
100 feet aboT' tb. !,!oand. 

The followiD, Paeilic Cout .tatiOD. haTe beeD 
lOlled at tbll e&&tioD: 

ea." ea,. eawt. h.q. 8ai. had, ek., (On). 
Th. latter .tatlon I. TerJ con.l.teDt here 

aDd of teD worked; on a one etep eu eaD OfteD 
be copied 15 feet from Bald .. iD 'foDe.. HeDee' 
forth, .tatlon 8a,a .i11 be kDOWD .t 8)'d on 
875 meten. 

THE 

RAD-SCO 
LINE 

No. 101. A short wave receiving 

set complete with 2200 ohm re

ceivers and antenna. Can be used 

with Audion and Amplifiers. 

Price on Application 
Shipping weight, Sibs. 

Radio Supply Co. 
of Califomia 

815 S. Main St. 
LOS ANGELES, CAL. 

Watch our ad next month! 

Enquiries Solicited 

Ask for our Catalogue 
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Three distinct and exclusive types 

CHOOSE the panel best suited to your needs and made to your 
own individual specifications. Any size or shape you desire
any quantities, one or a thousand-engraved or plain-pol

ished or dull mat surface-plain blank or fully machined and ready 
for mounting. Diamond F Radio Panel Seryice gives you the 
choice of three distinct types of panels, each a leader in its field. 

CEcoLNODENRslTOE N VULCANIZED 
FIBRE VENEER , 

Grade lOis the highest type 
radio Insulation made. Ex
tremely high In surface and 
volume resistivity, high In di
electric strength and low In 
dielectric lones_ It Is hand
some In appearance. extremely 
water resistant, machlDee easi
lY. engraves With clean cut 
characters, and WIll give long 
lasting, satisfactory service. 

(patent applied for) is made 
of a hard grey lIbre core ve
neered on both .Idee With a 
phenoliC condensation product. 
It meets the demand for quality 
plu8 low COlt. We recommend 
it for nse In receiving sets and 
other apparatus where very high 
voltages at radio frequencies 
are not Involved. It has a 
smooth Je' black surface, ma
chines readUy and engraves 
nicely. 

(patent applied for) &re made 
With a concealed copper Wire 
meah 1m bedded directly under 
the back sortace of the plate . 
This wire shield, when proper
ly grounded, very effectively 
neutralizes all detuDlng effect 
and "howl" caused by body ca
pacities. Made In both Con
denalte Oeloron Grade 10 and 
In Oeloron F ibre Veneer. 

Send for our Radio Panel Guide 
Write today for our special "Radio Panel Guide," giving complete details 

regarding all Celoron Radio Panels_ This guide quotes prices and enables you 
to determine just how much any type of Celoron panel will cost in either 
standard or special size--plain or fully machined, and engraved to your own 
specifications. Don't fail to get your copy of this important Guide by return 
mail. Write us immediately. 

Dealers : Our Radio Panel Service enables you to sell panels completely 
machined and finished to the buyer's specifications. Write for our Special 
Dealers Proposition. 

O'IAMONO STATE FIBRE COMPANY 
BRIDGEPORT (near Philadelphia) PENNA. 

Branch Factory and Warehou .... CHICAGO 
Office. in Principal Citl •• 

In Canada: Diamond State Fibre Co. of Cana$la , Ltd. Toronto 

TeD 'hem ,hat 70U uw It in RADIO 
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LEE ELECTRIC & MFG. CO. 
No. 340-"Lemco" Crystal Set- Com
plete Self-contained. highly efficient 
and very selective. Bus-bar method 
of wiring-very attractive Cabinet
mahogany finis h and arranged so lid 
may be closed without disconnecting 
wires. Outfit high grade in every way. 

$12.00 each 

Complete Lemco Radio 
Telephone 

Receiving Outfit Sold on a mone)'-back guoroo tee. If lou r 
dealer caooot 8upI'l ), ),OU. ordor direc t rom 
this od. IVri/~Jor BuIl~/ in No. tOOL . Tunes to wave length up to 900 meters 

DEALE RS-W rite for our Special Proposition. 
No. 340-A - "Lemco" Crystal Set- Consisting of No. 340 receiving set and 
3000 Ohm head set: complete-$20.00 each. . 
No. 340-B-"Lemco" Set. including No. 340-A Set and Antenna Outfit; com
plete-$24.00 

Sierra Electric Company 
SIS Market St.J.. San Francisco. Distributors 

629 Wesley .Koberts Bldg., Los Angeles 

High Conductivity-High Strength 

THE IDEAL RADIO ANTENNA 

COPPERWELD IS 5()0. STRONGER 
than CorP<'r. ,3n be strung I~u!; slays up ¥'l*p 

olller Wlff' ~relc:h and brea1<. and glvrs 
l~ el«ln<:al efflCll"RCY 

ComR CIAO STUl COMPAIIY 

Olrecllon. for ""'cnne. con.eruc.lon 
on ~r'" . Ide of ,.rton 

The pure copper exterior of the 
wire conducts all radio waves due 
to "skin effect" of high frequency 
currents. This conducting metal is 
permanently welded to the high 
strength steel core. 

You will be proud of your .an
tenna when built of Copperweld-

IT WILL NOT STRETCH 
NOR SAG. 

A tight antenna insures clear re
ceiving. 

RADIO DEPARTMENT 

Copper Clad Steel Co. 
Braddock P . O., Rankin, Pa. 

Buy Copper weld 
In Cartons 

100 or 200 ft . lengths 

W'E USED OUR BEAN 
Dr DBSIGBDfG 

'l'BB P~ DI£L BJDI08TAT (pat. peDdID,) aDd by mouDtiD, tb. 
rulalaDc. elemeDt iD a clrcDlar ~Te ID lbe back of a S" molded Bakelite 
dial .lImlDated OD. pan aDd Ined you tbe colt of a d ial. The ~Te 
belDl reeeaaed. allo .... lb. dial to clear the paDel by the uaual dlllaDc. of 
1 ·16 . AD oft poIl&IoD I. pronded aDd a alop OD the dial .n,a, .. the 
ltatloDalT COD tact at the utrem. poeIUo.... The S60·d ...... rot .. tloD In· 
.urel be adju&meDL A br ... burlD, l118ure. a true l'1lDJIln, dial aDd 
• mooth action. 

All IIl1lr&l aad araduatioDa are ailed with brilliaDt ... hlte eDamel. All 
bra .. pan. Dickel plated. Bakelite kDob. Be.lataDCO la 6 ohma, carrylD' 
capaclt7 2 ampa. 
No. 77 ParklD Dial Rheo.tat, pOetpald .•••• • • • •• • •..• • • • .••.••• • • ,1.715 

FOB BALlI BY .lLL LBADDrG DBALlIBS 
BaA tor tr .. e&Ialoa. Ro. s. d-'bIDc 01U' co.plate llD • • 

D_en: Wrtte tor propomUOD. 

PARKIN MFG. CO. 
IWf au.un .. CALD. 

'I'.U them that you aa ... It iD RADIO 
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CALLS HEARD 
BY OlIAS. O. WKYSALL, 8011I (BX 6TV). 

KABION. OHIO 
1 bqa, had foue. 2aje, 2aqi, 2bm, 2bml. 2.L 

2fp. 2jl, 2",. 200, 2... 2wb, 2"i. Ban. 3ajd. 
hc&, 8,e. 8rm. BID. Bhj, Bq... Bao. .b~ 'bq, .0" .• gl •• gD. 5fT. 5h", 5ld. 5"c. 5rl, ' 5u. SIb, 
5,,0, 5"e. 5... SaW'll, S .. 08, Sajx, Saiq. 8eel, 
S .. ql, Sa'l'o, Sara. Samq. Sahe. S""D, Said. S& .. 
Sait, Salo. Satu. Saje. 8bco, 9bbo, Sbn. 8bih, 
Sbia. Sbu Sbk, SbuD, Sbep, Sbo.... Sbfh Sbr!, 
(8cbe). Scld. Scmf. 8ew. Sft. Siu. Sjm. BU. 8ke, 
Sib. Sno, IIqe. Srq. 8tl. SW" S_ S.e, 8 .... , 
S"e. 8yo, S..... S.O, SaD, S,p. S... 9aja, gorp, 
9ay.... 9aa.. lIap, 9arr, 9acn. 9aTa, 9.ou, her, 
9 .. bT. 9aqm. geaw. 9aai, 9a..... 9 .. v.I, 9alllq, 
9 ... a, lIanp. 9 .. cb, 9ai«, lIaua. 9bhd. 9b". gdqq, 
9d.0, 9dev, 9dd.. 9dY)' 9dlY. 9ded. IIdlk, gdlO. 
9del. 9, ,,. 9br, 9h!, 91i. 9b. 90". 9pf. IIqe. 91T, 
9'1'1, 9.1, 9"t

l 
9y .... 9yak. IIrq. hi. 11.1. 

Fone o& .. t oDe-kdka. kah, kyw, 'll'bl. wbk, 
wwJ. "I ....... jl .... gy .... ba, ""0. 

BY BlJLON BIDDlJLPK, PROVO. VTAB 
S"d. Sli, 6b". 6ea, 6ea, 6eu, 6gi. 611'. 6b1. 

6kc. 6nq. 6n". 601. 6qr, 6tu, 6"h, 61a. 6.d, 611. 
6aa,. 6aah, 6&&k. Gael. Gaid. Garu. Galh. 6alq, 
6awh. 6e ... t, 6bd,. 6bh,. 6bii. 6ltad, 7ad. 70" 
7f,. 7hm. 7jd. 71n, 7mp. 7mT. 7DI. 70t, 7qu, 711, 
7 .. '1', 7)'a. 7,,1, 7zm. 710. 7ap. 7&0, hT. IIDr, gp", 
9u. 9amb. 91af, ddS. 

NOVO 
Vacuum Tube 

"B" Batteries 
FOR 

Wireless Sets 
22~ to 100 Volta 

19 Different Sizes 
Plain and Variable 

FUlLY GUARANTEED 

Noiseless in Operation 

Write for (ataler and pr:Cea 

Novo Manu
facturing Co . 
424 W. 33cI 51. 531 So. Deubom 51. 
NEW YORK OfICAGO 
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Harko Junior Radio Receiver 

$15.00 
The HARKO JUNIOR receiving set is the most efficient Crystal Detector set on the 

market today. Results from using this instrument at our Minneapolis station show that 
we can "pick up" radio phone concerts, weather reports and news within a radius of from 
25 to 50 miles. Telegraph messages have been picked up 300 miles distant without any 
effort. 

Comes complete with phones, insulators and wire sufficient to rig an antenna, together 
with complete instructions as to installation and operation. Price $15.00. 

We Can Make Immediate Delivery 

Harko Senior 
V. T. 

Radio Receiver 
$39.00 

Complete with tube. phones and 
aerial material, but without batteries. 

A Combination tuner and audion detector. Operates up to and including 600 meters. 

A Real V. T. Receiving Set at an Extremely 
Low Price of $39.00 

Concerts. weather reports. market reports and news of all kinds received from our 
Minneapolis (Minnesota) station by means of this instrument from Detroit; Cleveland 
and Pittsburg. Ships and stations on the Atlantic coast have been heard. 

WE CAN MAKE IMMEDIATE DELIVERIES 

All sets shipped same day order received. Dealers write or wire for discount~. 

The United Radio Schools 
Radio Engineers 

700 1st Nat. Bank-Soo Line Bldg. 

Tell Ut_ Utat 7'" .... It I. JUDIO 

~~eapolis, ~~esota 
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I--------=i --------, 

Type 110 Universal Regenerative Receiver, 175 to 25000 meters . .. . .. .... ... '250.00 
With Type 525 Two Stage Audio Frequency Amplifier as in cut .... . ....... '335,00 
Type 525 Two Stage Audio Frequency Amplifier only.. . . . . . . . . . . . . . . . . . .. $85.00 

Type 220 Intermediate Re
generative Receiver, 175 

to 3100 meters, 
'125.00 

With Type 525 Two Stage 
Audio Frequency Ampli

fier as in cut, 
'210.00 

T y p e 281 Short
Wave Regenerative 
Receiver, 175 to 
620 meters, "0.00 
With T y p e 521 
Two Stage Audio 
Frequency Ampli-

fier as in cut, 
'135.00 

Type 521 Two 
Stage Audio Fro. 
. quency Amplifier 

only, '55.00 

THE RADIO STORE 
PAUL F. JOHNSON, Owner 

90 North Los Robles Ave., Pasade~, Calif. 

'"'''' Ie.td 1!pI!IIIJ:@r ,,"" maB,. .",. .w reatureo, nm and ro"'m""~ be. 
D. the .";vel adjuatinc d.noe which 
air .... the born 10 be swung into any 

• bIe pooiUoD. 8e<:oDdly, It is 
... otruatod ID oucb a manner tbat a 
_ pie turn 01 an .djllatin, ocrew ",iI 
allow u-t an, kind 01 a head 
pIIODO 00", UIed for tbeloud ... 

42r1lARRETT AVEJIIUE 
RlCHIIOIID, CALIFORNIA 

RICHMOND 
Loud Speaker 

Price willaoat ,1a000e 

$7.00 
F. O. B. RIaMMnd 

1\ will b •• valuabl. addition to your station .. lilt ~ It ....... 

The .tand is 01 Mabogany finiIIhed wood. 
Wrlle for our prlco Usl on other mak es til IIIIIIe ......... 

RYAN RADIO COMPANY 

T.ll them thaa "ou .. " 1& III RADIO 
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BY elF, GIL'nfBB, lnlBB. 
C. W.-1xm, :di, wubc, 11m", 11'12. 2fp, 2>:q, 

Salll, 8aqr, Sca, abp(c), a.,., "I, (4cb-c), 4bl. 
4b". 4bq, 400, 4:d, 4so, 4". 5'. too Dumeroua. 
6ell, 6et, 61t., 6k7, 8jd, 8swl. (tlsad), 6a&, 7.m. 
Sajp, 8agl, 8aqh, 8ap," Sao., (8uk), aaw., 8al ... . 
8aWlll, Said, Satu, 8bs, 8bb, 8bu, 8bo, 8bum. 
Sbk, Sbrl, 8bow. Sbnj, 8bz1, 8be", 8bet, (Sbbk). 
8b:u, 8blC, 8bf", 8e", 8ci, 8dr, 8fo, (81i), 8ib, 
81y, 81q, 8gl, (8jl), 8jl, 8mp, 80c, Soh, 81p, 8uk. 
8uJ, 8yj, 8wi, 8wr, 8wk, 8sk, 8sy, 811, 81Y. 9'a 
too DumerOUI. 

8park-8bp(c), 5'. too Dumeroua, 60t, 6u, 
81m, 61a, (7mp), 71)" 7sb, 7mo, 71Y, 7au, 710, 
8ft, 8z11, 8jj, (8bbu), 8zp, 8eb, 8ade, 8ml, 8ue, 
8bep, 8brl, 8ar., 8a,., hs. 8,.D, (8rq), 9'. too 
Dumeroua. 

FODea-Saak, ~sp, 5 .. , 8ajp, "sm, glaf, ddS, 
kdlt., Los AUlelea EacbaDle, Cataliua Ialauda, 
wrr, wvl. 

Warren Radio Loop 
NO LfSS 
A 
E 
R 
I 
A 
L 

If pad 1&7S-

S 
T 
A 
T 
I 
C 

"NO AERIAL ON THI8 HOU8E" 

dOD't allow bis-QI'tM to worr7 70U, but pur-
cbale a .. 

WABREN RADIO LOOP 

The LOOP that made the Radio Roller Chair 
famona on the Boardwalk a& 

Aabu17 Park, N,. J. 
Ia jut the tblDI for aD a~artmeD& or den. 
Ia IIgb& III weight aDd ea.lI,. peNble. r. produced uuder a Dew priDeipie. 
I. wholl,. eudoled, tbereb,. protectiDI tb. 

wludllle· . 
Ia uI.d iD place of aD outside aerial. 
Ia a regular IDdoor aerial. 
I • . edapted for reeeiYill1 ID mOyiDg Yehiele •. 
Takea the .. tic" from .tatic, 
ElimiDates all daDger from IIghtDIDI. 
CaD be uled wltb au,. reeeiylDg luotrumeDt. 
CaD be uled wlthou& tUDer. 

Thi. picture of tbe Radio Roller Chair aho .... • 
IDg tbe WarreD Radio LOOP wa. uaed .. 
coYer dealgu. ou "Wlrelea. Age" aDd "Radio 
New." aDd featured iD maDY other map.iD ... 
aDd Dew.papers iu tbe United 8tatea. 

S.Dd lOur order tbroUCh ,.our da.!er or 
direct to aa wttll l11li IWII •• 

Type-A-'1S'1 (300-700 meters) ...... fl0,00 
Type-A-'1238 (175-1000 meteI'8) . . •• 1l.00 

V.D-F-CO RADIO MFG. CO. 
DBn. O. A8BUBY PABK, •• Z. 

8eDd for bulle tiD-No. 8101 
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No. 7.6. Used in connection with No. 77. for amplification 
purpo.e.; 108 'folts. 

No. 766. E'f8ready Wlrel ••• Station Bat
ter]. Itandardlaed for uae in U. 8. Navy. 
16~, 18, 19¥", 21 and 22¥" YO Its. 

5 SIGNAL FACTS about the 
Eveready Wireless B Battery 

-it lasts longer 
Because uniformly high grade materials and refinement of 
manufacturing processes insure proper working of ele
ments. 

-its insulation is perfect 
Because each cell is coated with special insulating material, 
and then further insulated from other cells by means of 
specially treated waterproof cardboard separators. 

-its operation is noiseless 
Because of adequate depolarization and steady voltage, 
perfect connections, and prevention of corrosive punctures 
and leaks. . 

-it maintains high voltage 
Because ingredients are of proper proportion, and because 
short circuiting is prevented. 

-it gives several positive leads without extra cost 
Giving critical voltage adjustment for all types of vacuum 
tubes. 

This 100% Eveready B Battery, linked to your receiving set, will 
give you more in service-more in satisfaction-than any battery 
you have hitherto known. See your radio equipment dealer-or 
write us. 

No. 776. The Univer .. ! B Battery. One negative and 
nine pOliti'f8 leads, gi'fing a range of 1 ¥", 8, "' ¥". 18, 
23, 28, 88, 88 and .8 'l'olt • . 

NATIONAL CARBON CO., Inc. 
599 Eighth Street, San Francisco, Cal. 
30 East 42d Street, New York City, N. Y. 

FLASHLIGHTS and BATTERIES 

NOTE :-Every wireless operator has use for an Eveready Flashlight 

Tell them allaa you .a" It In RADIO 
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"M. P. M." 
NATURE'S FINEST 

SUPER-SENSITIVE 
HIGHEST TEST 

DETECTOR·· CRYSTAL 
".4Imolt-tU-G ood-tU-a-TIIII," 

Keepe Your Set ~ut in ALL the Time 

lnai.t on eettinc "M. P. M." 
AT YOUR DEALER~r aend $1 Bill, 

M. 0., or Check. for LARGE BOX to 

Million Point MineraI Co. 
San Frana.co Offic:e-1254 Clay St. 

Dealen :-If you want to handle the beat 
mineral on earth. write for attractive 

trade propoaition. 

"~AT HOME fta RADIOPHONE" 
A multl·wa.. hooefcomb coil tuoer with 
audloo and ampllfl.r II Ideal for oolowrrupted 
receptioo of radlophooe broadcutinr; i' 'uo .. 
out uodelired wlrel ... lowrferellee aDd COTe ... 
all wneleo,,'" from 150 $0 25000 mewn. 
We will forward poltpald comr,lew. IDI&ruc· 
lionl Ihowior how $0 make th I multl·wan 
outet, riTinJ iii' of parte reqllir.d and blue 
printl IbOWIOI la70u$, wlrlor dllrrama, etc., 
ID plalll Ellr1i8h 011 receipt of On. Dollar. 
You call In. a' leal' '25.00 b7 maltlor 70ur 
owo oute, from our IDitruetlolll. 

Similar IlIltruotlolll-
Tuoer Onl7 •• , • • •• ••••• • •• •••• • • • • 1i0e 
Audioll aod Ampll8er •• • • • • •• •..••. 1i0e 

We make th .. e outetl kllocked·dowlI lOilll 
panel drilled read7 for a .. embllor, u.embled 
001]' a .. embled Ind wired, and complete in · 
cludillr baUeriel, bulba, e$C. 
Accouo' preleo' coodltioll of radio market .... e 
will take orden for our multi·w .... outetl on 
balil dell .. ,.,. In about two weeka, but CIII 
forward Immedlate1:r Inltruc$loDl Ibowlnr 
how $0 make tbem. We InTite correlpoodenee. 

AJlBBlO"- &ADJG-PBOlQl OOJIPAlIY 
16 IIcJDDlq 4y_nl 
Glldal .. 1.. 1., • • Y. 

SEE PAGE 31 

UV712 
Amplifyine Tranaformer 

Quality Apparatus 
New shipments of radio apparatus are constantly ar
riving and we are now prepared to fill your order on 

RADIO CORPORA TION APPARA TUS 
W. are tbe Paeilic Cont dlatrlbutorl for lhe followior 

well·kno .... n manufacturere : 

Tbe Ilro of quallt7 
Radio Apparatua 

Badlo OorporMtoll of Amenca 
Gallaral Bleat:rtc: 00. 
WuttDalloul Bleetrle an. JIaD. 

afacturlq OOlllP&D7 
Ad_ Mor,an 00. (Pan,on) 
Federal 1'11. &II. 1'11. 00. 
Slpal Eleetrlc IU,. 00. 
Baller Badlo IU,. 00. 
Wlnl ... Pr ... Boob 
Will. 1. Mllrdoclt 00. 
Bal.wta 1'l1aplloo" 

ChuuIiD,luIID 1'lIb_ 
0la1lHa Bad10 00. 
BYeread7 Batten .. 
Gaeral Bad10 00. 
Acm. 4pparatu 
Paclllt B_UaIa 
Olapp BuUaam 
J(qDaYo& 00. 
holt PII01I_ 
O. Bran ... 

New printed 8th District Call Book DOW ready. ao cents postpaid. 

Dealer.: Order,.. co,W' 10 """, IIt~ ___ ~ dnMlll. 

LEO J. MEYBERG CO. 
~ till PIllnaOllt Botel 0perat:iDc BUllbnr'.·. ..at a_Oil EDK, San Fruc:l_ Badlo stauoo KYI, Lo. Aq .... 

Send two-cent stamp for NBW CODcert Schedule. 
8Ul Fl'llad.co, Cal. . 950 South Flower' Street 
4Z8l1arbt Street La. Aaaelea, CaL 

Tell them that 7011 .a". It III RADIO 
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RECENT PATENTS 
C" .. 'i ..... d frOM tor. ~ 

16 and 17, and a clOIed circuit consisting of 
c:ojl 19 and condenser 18. This closed circuit 
is tuned to the received waves. A closely 
coupled coil 21 supplies the input circuit of 
an audion 35. 

C. A. Culver, Pat. No. 1,406,445; Feb. 
14, 1922. Photocraphic ·receiviDc appa-
ratua. _ 

A photographic record of the received oscil
lations is made on a sensitive strip 18 moving 
at a unifonn rate, by means of a mirror 12 
mounted on the free end of a flexible Iftd 8. 
The reed has very small inertia, while the 
mirror has comparatively large inema. The 
coil 1 acts electro-magnetically to vibrate the 
reed, the natural period of which may be ad
justed for the best elect by the clamp 24-25. 
A highly flexible connection 13 is placed be
tween the mirror and the reed to iocre .. e 
the angular movement of the mirror ",hen 
signals are received. 

A. N. Goldamith. Pat. No. 1,404,756; 
Jan. 31, 1922. Sirnalin&' .,stem. 

A echeme is di.closed for modulating the 
oscillations of a high frequency eoulU, such as 
a pliotron 1. Such a device when causing 
oscillations to be impressed on a closed circuit 
S-6 cannot have its current flow materially 
varied by a mere variation in the resistanoe 
of this circuit. To overcome this difficulty a 
second pliotron tube 14 is used, having its 
anode 15 connected to the mid-point 17 of 
the coil S, and its cathode 16 by grounds 11 
and 8 to the cathode of the first pliotroo. 
Then by varying the potential of the grid 20 
of the second pliotron, as by the telephone 
transmitter 21 coupled to the grid circuit, the 
oscillations are modulated. 

R. A. Heiaing, Pat. No. 1,406,857; Feb. 
14, 1922. Wireleaa .icnaJinl:. 

An antenna l)'Item i. described, arranged 10 
that it may either receive or send signal I. The 
scheme here disclosed is for facilitating the 
change from transmiaion to reception, or 
vice vena. Thi. is accomplished by a key 22, 
controlling contacts 23, and 24, which in tum 
control relaYI 2S, 26 and 27. The relay 2S 
causes the antenna S to be connected either 
to the receiving coil 17 or to the secondary of a 
transmitting coil 13. The relay 26 controis 
the oscillator 6. The relay 27 control. the 
detector 18 which when short-circuited by the 
elements 28, 15 and 30, il rendered inopera
tive. However, by making resistance SO vari
able, it is poeaible to obtain a lide tone when 
the Itation is transmitting, and in this way the 
operator can tell whether the oscillator i. 
working properly. 

A vacuum tube, whether used as a de
tector, amplifier, generator or modulator, 
consists of three elements inclosed in an 
evacuated glass receptacle. These ele
ments are known as the filament, the 
plate and the grid. When the filament is 
heated by the passage of an electric cur
rent from a battery minute negative elec
trical charges are given off from it and 
attracted to the plate, which is main
tained at a higher voltage than the fila
ment. This flow of electrons constitutes 
an electric current which may be vari~d 
or controlled by another current passing 
through the grid or screen interposed be
tween the filament and the plak. 

A. C. for filament Hehtiae is not satis
factory ior a receiving set, as the hum of 
the usual 6O-cycle current is too pro
nounced without the use of expensive 
filtering condensers. It is possible, how
ever, to light the filaments from a large 
storage cell, say of ISO-ampere hour 
capacity, while charJ.ing the battery with 
a vacuum tube rechfier. 
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FEDERAL RADIO ApPARATUS 
r e.;: 

FEDERAL 

No.9 Amplifying Units 
One of the latest additions to the ",.r.~_~_ 
already well known FEDERAL 
line. Undoubtedly the best am
plifying unit on the market. 
Metal shielding eliminates all 
possibility of howling. FED
ERAL Automatic Filament con
trol jacks and circuits, an added 
convenience, are also incor
porated. See your nearest dealer. 

Price (in U. S. AJ $58.00 

' .. . 
SIMPLIFY YOUR 

OPERATION 
Federal Anti - Capacity 
Switches should be used 
i~circuits where ordi
n a r y switches would 
have too high a ca
pacity, with resulting 
loss in signal strength. 

Phosphor bronze 
springs, silver - plated; 
roller type cams; Bake
lite insulation; silver 
contacts. 

Price (in U. S. A.) '2.80 

Federal Automatic Filament Control Jacks and Universal Plugs 

,llil i~ ~ ,119 .. ' v ~ 
No. U38·W. l'ilameDt control, $1.20 No. 16. PIli,. '1.76. No. U36·W. l'il&IDent control, '1.00. 

1f1tbtral wtltp4nut aub Wtltgrap4 C!rnmpau!J 
BUFFALO, Ne Y. 

Signal Service toRadio Electricians 
SIGNAL RADIO Apparatus is built complete in 
Signal Shops from designs developed in the Signal labo
ratory by Signal Radio Engineers . 

. Before you spend a dollar on Radio equipment check 
up the Signal Line againSt the field and the firSt Step 
is to secure all Signal Literature. It's free-write today. 

WRITE TODAY FOR LATEST LITERATURE 

AND NAME OF NEAREST DEALER 

Signal Electric Manufacturing Company 
MENOMINEE, MICH. 

Tell them that you saw it in RADIO 
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RADIO EQUIPMENT 
. HAS BEEN SCARCE 

but every effort has been made to adequately care for our 
mail order customers. Shipments from ~nufacturers 
have been turned over to our mailing department before 
any goods were offered for local sale. As a result, out of 
town custom~ often obtained apparatus when Seattle 
amateurs could not. Altho many delays were unavoid
able, our SERVICE still holds the reputation of being 
the fastest on the Pacific Coast. 

The new PUGET HEAD SETS will soon be on the 
market. Write to us or ask your dealer. 

NORTHWEST RADIO SERVICE CO. 
1637 Westlake Ave., Seattle, Wash. 

DON'T FORGET-
the next iuue of RADIO will .. 11 for 25c on the new. atancla 

Su6ft:rlIM No", IInti SII" II Dolltn' 

WIRELESS 
DIS'TRIBUTORS 

No.1 

Handle 

B .. & P. 
I NSULATO·RS 

Aerial 
Necel8ity 
ID8UJ'eS 

Safety aDd 
Per:ect 

lDaulatioll 

IMMEDIATE DELIVERY 

. ---.-- ------- -----

The 

RIGGS RECTIFIER 
will CHARGE your BATTERY 

. at home. -
6 Volt: 5 Amp: 60 Cycle. · 

ABSOLUTELY 
GUARANTEED 

Your money back, if you 
want it. 

Post paid ANY~HERE, 
$12.50 

East of Denver, Address 

THE RIGGS MFG. CO. 
Write lor Ezelu.i"e 
Territory IInti Quotlltion Urbana, Ohio 

Denver and West, Address 
THE R&D CO., Banister & Pollard,Co. 

Z06-Z08 Market St., Newark, N. J. P. O. Box No. 304, Everett, Wn. 

PROMPT - RADIO - SERVICE 
COMPLETE STOCK 

Fr ... 81lppq 01 BY.aad, '6 Vol' B Bat&ufa . . .................................. '6.00 
Cro.el, Bocke.. • •••••••••.•..•••..• ,0.80 I All klDda of Or,atal Par... )(oorheacl. C1lD. 
ParklD Bocke.. .••••.••..•• . ..•.•..• 1.60 . h d "'-dl t 0 ........ _-
Federal Jacka, all a.,I... OlD, aID aD ... 0 r 0 £ ...... . 

)(1U'dock PhoDe.. CODtrol Panela. 
Radio 8h~.yarlometer.. . • • • . . • • . . . .. 6.76 Porn Detector ••.. .. .••.•.••.••.•• ,11.80 

81UfD FOB on BlJLLBTIN Porn Ampllbr •.•••••.••••••••.••• 11.80 
Badio IIAVV 

QST RADIO SHOP 3305 Belmont AYe. 
FRESNO, CALIF. 

Ten the. ,he, you uw I, 10 BADIO 
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THE RADIO WAVE 
C",,/i,"ud fr"". ,0,. 11 

All attempts to produce an antenna 
or radiation system that would radiate 
in one direction · only, have met with 
decided failut:es The reader can easily 
see why this is true if the "stress theory" 
is considered valid. Several types have 
been produced that have a more or less 
directive effect and of these the "con
denser aerial," lately tested out by the 
Bureau of. Standards, seems to have the 
most marked directive properties. For 
amateur installationS, however, the T 
type will be found the best, this type 
radiating more energy in the directions 
of its free ends. The L type abO has 
a directive effect; radiating the most en
ergy at the end from which the lead-in 
is taken. In all types, .the directive 
effect becomes greater when the length 
of the antenna is increued, and also 
when it is placed near the ground. 

Why these various types show this 
directive effect is easily explained, for 
the charge on them is distributed in 
accordance with the law of electr<Htat
ics for the distribution of charges on 
irregularly shaped bodies • 

In connection with the directive prop
erties of various antennae when used for 
reception, little need be said except of 
the "loop aerial." When the "loop" 
is presented to the "field of stress" so 
that the plane of its windings lies in the 
direction of the transmitting station, the 
difference in potential of the opposite 
sides will cause a current to flow thru 
the "loop." If the coil is rotated so that 
its two sides are equidistant from the 
transmitting station, they will be at very 
nearly the same potential and no cur
rent will flow thru the "loop." Of the 
other types of directive antennae for re
ception purposes nothing . will be said; 
all of them owe their directive proper
ties to the way they are constructed 
in the "field of stress." 

The vacuum tube has fully demon
strated its superiority to all other meth
ods of producing undamped oscillations 
for radio worle: We are at present, 
however, limited to comparatively low 
power in the ratings of these tubes, due 
to constructional difficulties, but the 
writer believes that the course of time 
will bring about unique improvements 
which will overcome these difficulties. 

The sparle and arc oscillation circuits 
have a tendency to vary constantly in 
frequency. As these variations are com
paratively small, but very rapid and ir
regular, they have a pronounced effect 
on the "sharpness" to which stations 
may be tuned that are trying to receive 
from such transmitters. This naturally 
would have a limiting effect on their 
range. 

Another point of superiority of the 
vacuum tube transmitter is the small 
amount of power they require to COver 
extreme ' distmces. Aft explanation ' of 



RADIO for MAY, 1922 

1500 Miles with CW! 
1100 Miles Voice! 
Heard 40 

In 300 
Music 
Stations 

Feet From Phones By 
To 400 Mile Radius 

These are actual results obtained by our testing station 9ZB, 
using this set. You can get just as good work out of it. 

THE BENWOOD WIRELESS TELEPHONE 
For CW, ICW, Modulated Bu:uer and Voice Tranami .. ion 

This high-class set is just the thing for your broadcasting and 
DX work. An ideal set for the local radio club or the more 
progressive amateur. Think of the range this set will give 
YOll! If centrally located, you will be heard in almost every 
state in the Union. It is manufactured exclusively by and for 
the Benwood Co. and combines the best in material, workman
ship and design. 

Radiates lYz to 3 Amps Specijicatioru (Cont.) 
We guarantee that this outfit will radiate lli" amperes on the average 
amateur antenna when assembled in accordance with our instructions. 
It will radiate 2 to 3 amperes when used with an antenna whose funda
mental wave length is 225 to 275 meters. That is why you can get such 
wonderful resulu. 
Specijicatioru: The set comes to you completely assembled with 
all parts mounted on panel, as shown, but not wired. Full instructions 
and wiring diagrams are furnished. You can wire it and start sending 
in less than an hour after you receive it. The outfit is complete with 
motor generator minus tubes, and consists of the following : 

Panel 12 x 18 x h, angle supports, hardwood base, 3 tube sockets, 1 
power rheostat, I 80 watt filament trans., I modulation trans., 1 CW 
inductance, I hand transmitter, 1 0-3 Radiation meter, I 0-500 milliam
meter, I 21 plate condenser, I 43 plate condenser, I tapped condenser, 
I L-300 choke coil, I 2000 volt filter condenser, I 10,000 ohm grid leak, 
plug and jack connection for microphone buzzer and CW, I 600 volt 220 
watt motor generator. Boxed for shipment, $200.00 f. o. b. St. Louis, Mo. 

Send/or Catalog 
Send 10c in stamps for the new Benwood Radio Catalog comprising the 
latest Price Directory. 

THE BENW'OOD co., Inc. 1113 OLIVE STREET 
ST. LOUIS, MO. 

"ANY CHILD CAN RUN THE VACUUM" 
This was the manufadurer's slogan for the first Vacuum Cleaner made 

B U T- HANDLING VACUUM TUBES IN RADIO IS NOT CHILD'S PLAY 

REGENERATIVE REOEIVERS 
No. CR-4 Grebe 175·680 meiers .... '65.00 
No. CR-S Grebe 175·3000 meters.... 80.00 
No. CR·8 Grebe 175·1000 meters.... 80.00 
No. CR-9 Grebe 175·8000 metera with 

del. and two stage amplifier. com-
plete ...••.•.........•..... . .. 

No. RA Westinghouae 150·700 meters. 
NO' .RC ~e.tl,;,ghou.e 150-700 meters. 
Aerlola Jr. . ...•...... • ....•.. 
Aeriol. ·'Sr,t •.•...... . . . ... . .... 

SOOlUlTS 

130.00 
68.00 

132.50 
25.00 
75.00 

No. 550 Xurdock ..•.•....•. • .•..•. U.OO 
No. UP·552 Radio Corp............. 1.50 
No. UR-5.2 Radio Corp. • . . • . . . . . . . . 1.00 
No. UT·5.1 Radio Corp . .. . .... , .... 2.50 

No. 8~L~ci' TBANSFOBHEBS 1.00 
No. A·2 Acme. Semi·mounted .......• '5.00 
No. UV-7l2 Radio Corp. .. . ........ 7.00 
No. 231 Gen. Radio. . . . . . . . • • . . . . . • 5.00 

.JBWlILL METERS 
No.5. for D. C. Standard readings.. '8.00 
No. 54 for D. C. 500 volt. . . . . •.• 16.00 
No. 54 for D. C. 1000 yolt. • . • ..... 23.00 
No. 54 for D. C. 1500 volts .. ...... 29.00 
No. 64 Radio Frequency .. ... .. ...• 12.00 
No. 74 A. O. Standard reading. . • . . • 8.00 

THE MAN WHO KNOWS 
BUYS IT FROM 

Service Original 
VACUUM TUBBS 

No. UV·200 Detector .............. ,5.00 
No. UV-261 Amplifier .. . .... . .. . . . 6.50 
No. UV·201:; watt transmitter. ... 8.00 
No. UV-208 50 watt transmilter.... 30.00 
No. UV-204 250 watt transmitter .... 110.00 

ATLANTIO·PAOIFIO 
A. P. Detector ................... . . '5.00 
A. P. Amplifier ..•..... . . ... " . . . . .. 6.50 

Send ua your orders tor Tubes. 
Our atock is complete. 

LOUD SPEAKERS 
No. A·a Magnavox. new type . . ... . ... '45.00 
VOCALOUD. slalion type . . .... .. . . 30.00 

TELEPHONES 
Type C Baldwins . . . . .. ..... . . . .... U2.00 
Type E Baldwin..... .. ...... .. .. .. 13.00 
Type F Baldwin.... . .. .. ... . ... . .. H..OO 
No. 56 Murdock 2000 ohm ... . . . . . . . 11.00 
No. 56 Murdock 8000 ohm . . . . . . . . . . 6.00 
No. 2500 Meeco 2000 ohm. . . . . . . • . .. 6.00 
No. 2501 Meaco 3000 ohm . . . . . . . . . .. 7.00 

:aBBOSTATS 
No. 25 Paragon ... .. .......... .. . . 
No. 314 General Radio .. .. ..•. . .... 
No. 560 Murdock ...... . . ... ... .. . . 
No. 120'A FADA. new type ... • ...... 
No. 810 Remler • • ohm . ............ . 

fOB" BATTERIES 
No. 76a Eveready 22'" yolta . .. . . 
No. 766 Eveready 22", volta tapped 
No. 5156 Burgess 22 % yolt. tapped. 
No. 2156 Burge88 22 % volta. extra 

large ........................ .. 

BOOKS 

,1.IiO 
11.50 
1.00 
1.00 
1.00 

,2.25 
3.00 
3.00 

4.50 

C. W . Instructions ...... • ......•.. ' ,0.25 
Practical Wirele.B. by Bucher...... 2.1111 
Experimenters' Manual. by Bucher. _ 2.211 

PleaBe include sulllcient poBtage .. itb 
all O. O. D. orden. 

"We gioe all we can lor what we get- - - Instead 0/--Getting all we can lor what we ,ioe" 

RADIO SUPPLY COMPANY 
4623 Maryland Ave. ST. LOUIS MISSOURI 

Tell tbem that you saw it in RADIO 
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RADIO BLUE PRINTS 

THE PLAN BUREAU 
'"CAtJSL..ANO ve.. ~T. L. OUIS, MO. 

Varioll'let e rs 
Couplers 
$3.75 Each 

Wound but unassembled 
$3.00 Each 

These instruments embody best workman· 
ship and materialB, all wooden parts genuine 
mahogany, coupler primary wound on For· 
mica tubing. Wound to aaBure maximum reo 
ault. for ahort wan work. Shaft. 3/16 inch . 
With Ohelaea Dial and Knob $I extra. Send 
for hulletin describing panels, parts and 
other apparatua. 

FREDERICK WINKLER, JR 
304 OolllJDhua AT., Ns" York, N. y, 

WIRELESS 
CATALOGUE 
W HETHER you are inter

ested in a complete radio 
receiving outfit, or a half a doz
en binding posts, you'l\ find the 
particular instrument, best for 
your needs, in Corwin's cata
logue. Send 10 cents, (credited 
to your first order) for your 
copy today I Wherc's the near·.t m"il box? 

A.H.CORWIN &ffi. 
4.WestHu-kSt.INpt. G 

Newark New.krsev 

RADIO CLUB SECRET ARIES 
Write for Our Special Club 

Subscription Plan. 
"RADIO," San Francisco. Cal. 

this may be found in the following 
illustration: 

Suppose a pendulum is at rest. If 
we set it in motion we find that it has 
a natural period of oscillation. If en
ergy is supplied at regular intervals 
corresponding with its period of oscilla
tion we find that it takes but very little 
power to keep it in vibration, but if the 
energy is supplied at irregular intervals, 
the power expended in keeping the pen
dulum in motion will be comparatively 
great. 

The same is true of the "field of 
streSl ." If we supply energy periodically 
it will require but very little to keep it 
in "vibration," but if the supply of en
ergy is erratic, as with spark and arc 
transmitters, it will be necessary to use 
a great deal of po' .... er to keep the "field 
of stress" in "vibration." 

With C. W. and radiophone trans
mitters, there are two common annoy
ances with which every operator is fa
miliar: "swinging" and "fading." 
" Swinging" is especially noticeable when 
using the heterodyne method of recep
tion. It is caused either by a change of 
wavelength ' of the transmitting station 
or perhaps more often by the variation 
of wavelength of the oscillations that 
are being produced at the receiving sta
tion. A swinging antenna is often the 
cause of the trouble and amateurs will 
do well to see that the displacement of 
their antennae during a wind storm is as 
small as possible. The lead-in, too, 
should be kept from swaying. At trans
mitting stations "swinging" is often 
caused by the variations in the load on 
the high voltage generator. If possible 
compensation should be made for this in 
some way because "swinging" caused by 
this is often attended with a "fading" 
of the signals. 

"Fading" may also be caused by ex
ternal conditions and due reference will 
be made of it later in connection with 
cosmographical influences which are 
probably the cause of the greater part 
of it. 

T URNING now to phenomena de
pendent on coslllographical influ

ences : the effect of the seasons upon the 
distances covered by transmitting sta
tions will be dealt with first. 

If a curve is plotted of the range of 
a transmitting station during the year, 
we find that in the months of Decem
ber, January, and February, a maxi
mum range is obtained. This range falls 
off abruptly during April, and in the 
summer months, especially July and 
August, a minimum is reached. This 
effect is not so noticeable in the tropics, 
but in the temperate zones there is a 
wide range of variation. Probably a 
great deal of the diminished range dur
ing the summer months is due to dis
turbances caused by static. One investi
gator considers the range of transmission 
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The 'QSA' Line of Radio Equipment 
Larger bUBlnesa baa made necessary larger 
space and larger stock. So we have moved 
into new quarters where we will he b etter 
able than ever to supply your wants. Items 
li sted below .. re in stock for - oi mm edia te 
delivery. 
Radiotron UV 202 5 Watt Power Tube . . '8.00 
Federal No. 226·W Amplifying Trans· 

former . . . . .. ..• . . • ... . .•. • .. . • •• 7.00 
Para gon VT Socket No. 80 . . . . . . . . . .. 1.00 
FADA Panel Mountin~ Rheostat. .. . . . . 1.00 
Eveready No . 776 VarIable "B" Battery 3.00 
Catalog of "QSA" equipment sent for 1 0 
cents which will be refunded on initial pur
chaMe or FREE " ' ith order from this adver· 
t isement. Get on our mailing li.t. We h"v~ 
something interest ing to say to YOIl each 
month. 

INDEPENDENT RADIO 
SUPPLY CO. 

3239 Ogden Ave., Chicago, Ills. 

FORMICA PANELS 
Bla.:k Sheets. Both Sides Polishecl 

You con get panels cut to order from thh 
high quality materi,,1 and it will coot you 
only '0.02 per aq. in. 3/16" thick. 
Immediate Shipment • Postage Prepa.ld 

DAVID RADIO SUPPLY co. 
R . A. Box 388. Reedley, Calif. 

"B" BATTERIES 
AN 

EVEREADY 
PBOD170'l' 

4SV. Batteriee, tapped ........ , ..• •• ••.. ,'.50 
22 s,s V. Batteriea, Navy Type ........• . " 3 _00 
22 s,s V. Batteries, Commercial Type .. . _ . . . 2.00 

L.Uer two type. especially adapted to 
Cunningham and Radiotron Tube.. 

Poatage Prepaid ADywhere in U . S. 

ETS-HOKIN & GALVAN 
Wlreleea Engineer. 

10 Mission Street S&n Fr&ne1.aco 

"SHAMCO 
PRODUCTS" 

Amateurs: Send Sc in 

stamps today for our 

new Catalog L show

ing complete line of 

parts, raw materials 

and high grade 

apparatus. 

Dealers: Write for our 
attractive proposition. 

THE SHOTION RADIO 
MFG. COMPANY, INC. 
8 Market St. Albany, N. Y. 

TURN TO PAGE 31 
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8 H ,QURSER\TICE! 
Our Radio Mail Order Service is. gaining much popularity on account ·of the FAST SE~VICE. We ship your order-within ei"ht 
hours of its receipt. After you t1~ of waiting days-or maybe weeks-for your supplies, try Warner Brothers' Radio · Mail 
Order Service and you will use no other! Following are a few items that 'we have in ;stock: 
VARIABLE CONDENSERS SOCKETS 
Kilbourne and Clark Type I 

.0001 7 PlaH. . . • . .•. .. . ... .... . . .. . ,2.00 

.0001l 13 Platft •.... ..• . . .• • .• .. ,.... 1l.1i0 

. 0008 17 PlaHi .. . ... . . .. . ... .. . . . . . . . 3.00 

.0005 1l3' PlaHi • . :. ... .... .. . . .... ... 3.1i0 

.0007 31 ' PiaHi . .. ' . . -.. .. .. .. ... ' .r . • •• '.00 , 
.001 '3 1'1Mu .. . ... ... .. • ...... . .. • 11.00 
.00111 83 PIa&etI .. ..... . ... .... .... ... . 7.20 

HORNS 
'I'm BOU8 .. ... •. . .. .. .. . . .. . .. • . .. '1.00 
Paptv-llacho •.•.. . . .. .... ...... . . . .• 1.110 

38 bleb .. loq 

EVEREADY "B" BA1TERIES 
.0.7811, illy, Volta ........... . ...... U .OO 
No. 718, U'f..l. Volta, tapped ..... • . . ... • 3.00 
.0. "" 63 Volta, tapped •.. .•. .. .• . . .. 11.00 

ta 1tBJIT.J!B 8ock ... · .• • •• ..• •..... • •• ,1.110' 
lli8 OBRBaAL B.AJ)IO •••••.•• • " . • • • • 1.110 . 
11110 ·II17BDOCK . . •• . •. •. • • .•••.. . . .• 1.00 
DErOD8'!' lIouldt4 BalatUH... . . .. . .. 1.U · 
0B08LBT PorcelaSD ••••••• • ••• •. ••.• .80 

AMPLIFYING 
TRANSFORMERS 

VV-711 Be410 ~0Il • •••••• •• ••• • '7.00 
131A OJDrIIJUL B.AJ)IO • • ••••• • .••• • • 11 .00 
li8W ·l'DBJLAL .... .. .. .. • .. .. .. • .. • 7.00 
All AOIIB. _01111&04 ••••••••••• • • • •• ' .110 
Ai AOIIJI, "'-.01111&04 ••• • • •• ••. . ••• 1i.00' 
All Falb' •• e&04 •••••••••••••••••.• 7.00 
ftonlarlOD ••••••••••••• • •••••••• •• •. ' .00 

VARIOMETERS 
1tBJIT.J!B 11011 M01l1404 BabISH ••••••• • • ,8.00 
on OWJr nPII ...... . ............. '.110 

JACKS AND PLUGS 

. RHEOSTATS 
J~B Jr . ........ .. .............. '1.80 .. 
F ~A-1f1Ul De. KIloll .. ... • . • • . . • . • • . • . 1." 
OBNJILU. B.AJ)10 No. IU 7 olla or iY. 

Amp. Il ohm ••.•.•• •• •• • .••• • •••••• 1.'8 I . 
D.roU8'!', ._ ~. .• • •• • • • ••• •• • • • 1." '. 
PARAOON ••• • •• • •••••••••••.••• •• •• 1.11. ' 
MURDOCK 1180 •• •••.•••••.••.• •• •• • • 1." · 

STORAGE BATTERIES 
U8L 8 V. 20 A. B ... . " •. . •. • . . .•.• • ,1UO : 
U8L 8 V. 80 A. B ••. •..•.. . . , . . • . • . • 111.00 
UIL 8 V. 811 A. B .. .. . ... . . . . . . . . . . • li.OO 
U8L 8 V. nil A. B .. .. .... ...... ..... 21.00 

OUR OWN BRAND 

8 Volt 70 A, B . . . .. •.• , . •... .• . .. ... U8.00 
Pb1la4elpll1a, 8 V. 80 A. B •..•..•..• . • 18.00 

V ARIO-COUPLERS REMLER APPARATUS J'BJ)BIUL lUI &01mai' laoIt ••••••• 70 

810 ..... "-" ,1 00 !e~ 16131l ...... 01mai' .r~.... 1'0
811

0 &BIILBB 1183 Varto-On-' •• • • • ..••••• ta." .~. - ..... - ................... . . ., ___ 1'1..... otftIat\ 1_. . . . . .. 
8U lUa-ata • • • • ••••••••. • • •• ••.•• • 1.711 J'BJ)BaAL usa Aaw..uo Z'1laIao.' IUDlLBB 11011 O"1'lIIr .. UII1' Pull . ••• 11.711 
818 8 Am~""" ..... .. .. .. .. .... 1.7' Oo.Vol lack .. .. ............ . ..... 1.SO on OWJr nPII 8711 

Oil 1rr ••• . ••• • •••••• • •. •• ••• 1.110 l'DBLU. 1'88 A~o ~ .. , •••••• • ••••••• •• •••• • 
8S0 Aa41o. Dnector Pull. • • . • • • • . • . . • 8.00 Oo.\rol lack • • ••••••••.••••••••••• 1.110 
881 Amp. Puet ••••••••••• • ••.••••.• 8.00 WJl8~ BLBO'1'JI.IO Pl1ll'l... . . . .. ... 1.S0 REMLER QSA 

HONEYCOMB COILS 
838 Amp. Puet • •••••••••.••... • •••• 0.00 I'BDBLU. I'lu. .....•.•... ... .... . .. 1.00 
'00 8 00U M01lllUDa •• •••• • ••••••.•••• ..110 PAOU'l' UlIIVllUAL • • •.• • .•.•••• '" 1.111 
O' Vartata .0rt4 ~.... . . . . . . ... .. .80 OW l'DBJLAL Ull1nraal Plq....... . . 1.711 
.., Ck14 0cIIIdeJuIC • ••••••••••.••• • •• .l1li aBA118'l'lm1 Plq ... laoIt, co.plfto. . . 1.1i0 ALL 8IZB8 A'l' 8'l'AIfDABI) pmou. 

Now that/ou have read the · list, get that order into the mails without delay. If there is something that you want and don't 
see it Jute here. write us anyway and we will get it for you. Our two stores save still more time in getting your apparatus in a 
hurry. Enjoy the pleasure of real service for a change. Send us your orders. 

San FrancilCO. 
SilO llarlt.. 8._ 

Pboae DOtIllaa .830 

WARNER BROTHERS 
TWO srORES 

Oakland, Cal. 
illl. II '!'el,,",. Aft. 
no.e LUeotde 81ta 

S·· ' ed ,. , pI . er W ebs 
WONDERFUL REGENERATIVE SIGNALS . . 

NO MAGNETIC LEAKAGE 

We Supply StandaTd Lines 

KENNEDY. WESTINGHOUSE 
A. P. AND OTHERS 

Write for Descriptive Pamphlet 

EXCLUS.IVE COAST AGENTS 

Herrold Laboratories 
Everyth1nr from a "Bincl1nr Poat" to a "Kennedy Univena1" 

467 South First Street San Jose, Call"fornla 

Tell them that JOu .aw It In RADIO 
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AI80 the WOIlderful OJINIGRAPH 
Set for learnJDc the Code, and Tot 
Boob given num with our Slmp1i-

fled Spare Time Professional 
Home Course 

LEARN WIRELESS 
It Pays Big Money 

The demand for uperta ezceecla supply. 
PaJS QIO monthly up to 
110,000 a yeu or more 

Nationally recognized B8 forem08t Wire
less Institute giving Best Theory, 'rext 
Books and Instruments. Hundreds of 
new wireless r.tations ~oing up every 
day. Wireless is entenng new field of 
buaine-., it offe", an opportunity of a 
lifetime to the man who 18 awake. 
Short Low Cost. AMA1BUR COURSE. 

Simple, non-techni
cal qualifies you for 
Amateur License. 

FREE 
UARN-O-GRAPH 

Code Sender and text books with 
Amateur course. 

"'-BooIMe-"S .. co B_o "'....". 
0--.,..." s-d/or it_. 

NIW 'Irk ......... In ... tu .. 
II8-G Broadway. New York City i 

CODEGRAPH 
YOUR RADIOGRAMS 

Put your messages in cipher with 
a OODEGRAPH. Thousands of 
combinations. Beautifully etched 
and enameled metal. 2~ inches 
in diameter. Easy to carry. Any 
message can be quickly put into 
indecipherable language. 

A COMBINATION LOCK 
FOR YOUR MESSAGES 

No possibility to read youI' cipher 
code without the key. Inter
changeable dials. Our booklet 
"Cipher Codes" with complete 
instruction $1.00. Send your 
order today. Watch for prize 
contest announcement. 

CODEGRAPH co. 
Depertmeot AA. P. O. Boll 848. 

LOS ANGELES, CALIF. 

INDOOR COIL AERIAL 
Drawinc. eirouit diaJ1'am. ohar&, 
and tablea givUo' number of 
turnl for wave lengths from 0 to 
8600 meters. 50c; 8600 to 2~.· 
000. 50e. Stampi not accepted. 

O. A. DAVIS II 00. 
IIS71 OhamplalJl 8", 
W~D,D.O. 

Read the Cluaified Ada on Page 74 

as being inversely proportional to the 
amount of static in the air. .Another 
claims that the diminished range is due 
to the leafing out Qf the trees. U n
doubtedly this would have the effect of 
presenting more surface to the "stress" 
which would act in a measure to absorb 
some of its energy. Any of these the
ories do not violate the principles of 
the "stress theory," and the writer leaves 
the amateur to accept or disregard them 
as he wishes. 

Another noticeable phenomenon is 
the "daylight effect." Often the range 
of a transmitting station will be increased 
a hundred times just after sunset and by 
three o'clock a maximum range is ob
tained. After this it falla oil rather 
abruptly and with the rising of the sun 
the range falls off still more. 

Most investigators account for this by 
the absorption of the radio waves due to 
the sun's action on the atmosphere. It is 
highly probable that the sunlight causes 
an ionization of the air which allows 
the energy of the "field of stress" to 
"leak" away. Other investigators claim 
that · the sun affects the magnetic linel 
in the earth and this causes the resultant 
change in the transmitting range, but 
the writer would prefer to disregard 
such theories because they will not ap
ply if the "stress theory" is held valid. 

Another very common phenomenon 
aaoclated with radio communication is 
the variation in signal strength between 
various portions of the earth's surface. 
The data on the ~ject are meager, but · 
a few general deductions can be arrived 
at. It is evident that over large bodies 
of water, radio transmission is attended 
with little difficulty. On land there 
eeems to be a wide variation in the 
strength of signals. dependiDi on the 
direction from which they are received. 
This is undoubtedly due to the various 
degrees of conductivity of the earth's 
surface. 

This same explanation will also ac
count for the so-called "bending" and 
distortion of radio waves by the coast 
line. which so many observers claim to 
be true. 

Several of the minor phenomena upon 
which little data can be obtained in 
connection with this work, are the 90-

called "magnetic shadows," the auroral 
displays, and sunspots. That the last 
two mentioned have some connection 
with each other is almostccrtain, but as 
to their effect on the range of radio 
communication little can be said. Near 
the polar regions certain effects might 
be noticed, but in the temperate zones 
no definite effects have been observed. 
"Fading" in the northern latitudes may 
be caused by auroral displays, but of 
this we are not certain. 

The so-called "magnetic shadows," 
which spark stations are prone to con
tend with, are probably due to some 
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FOUR SETS OF PHONES I 

2S wUl baT • .... f K1abIpIe -....c C P ... Oo.-u. .. ( ............... ) 
whleb. pnn1de u.e .alT .raetIeeI 

__ of .&taebl.c .. ....,. .. & ~ ., 
telep"'_ .--Iy •• &0 • ptaIr of o~ 
bbull ... po .... DaaI oo .. eetto. ... proYideo ___ . 

.eetto ... ~ ...... YOll ........ 
&0 .to"-o bM&erT. .. 

BUber ... wW IN _* .......... . 
neeip' of ZIIo I. eel. .1' .... p.. s..a.-
faeUo. .. ....... teed 01' !DoBeT beak. 

Portable Wireless Telephone Co. 
Dep', A. Oo~ BIIIIk BUWJac 

STOOKTON, O~aNlA 
AtvMt:lyo Deal.'. PrOpodttoL 

CROSLEY 
HARKO SENIOR RADIO RECEIVER 

Complete tv.Der and audlon detector ·_mblod 
on a formica or other birb mele dieloc&rio 
pa..... mounted. complete In _bo .. n7 ilm.h 
cabinot. BanCe, 160 to 600 me'-R, non· .... 
roaeratlve book·up. PrIce ·wllhoul bal&er7. 
tube or pbon ..................... ·U'.GO 

CROSLEY TWO-STEP AMPUFIER 

Oomplete wltll ampUf7lnr uauforme .... !IOOk
eta, rheoatata, awlteh, . blDdlnr posta, .te... 
mounted. on formica· panella · .... bo .. n7 b
labod cabluet. Price complete .. noWll In 
llluatntion • .••.. , .•..•.....•..•.. '116.00 
Wo au. & COlDpln. l1u of racUo ap_. "n'. better_d COIIta ..... ,.---

Bond tor clrctll&n. 

CROSLEY MFG. CO. 
Ba410 Dept. P-II 0iIlc:lDD&U, Oldo 

~anted ~ 
a representative with practical 

radio experience in every locality. A 
paying proposition for live wireS. No 
capital required. 

A. K. LAING RADIO CO. 
Dept. N. Hanover, N. H. 

Put PEP Into lOur Oryn.l. 11M 
KBYSTAIrKLBEB 

If 70U wanl ,our meaugea and coneerta to 
come through clear and loud. 

Kr,atal·Kleer la not expenaive. Alk 70ur 
dealer to show 'OU bow It worb, or write for 
our proposition. The 

KBY8TAL-ELBBB 
Company. Beriltered. 

Dept. P 226th Street It Broad..,a,. N. Y. O. 
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peculiar molecular change in the atm0s
phere. The "fading" of C. W . and 
radiophone signals is perhaps due to this 
phenomenL Similar effects have been 
noticed in connection with sound waves 
and the explanation offered, tho not very 
good, seems to be the only one at hand. 

The writer wishes to thank Allan R. 
Kenworthy, late of the U. S. N., for 
his aid in compiling the data given in 
this article. 

THE V. T. AS A DETECTO'R 
Co"",, .. d frOllt ,~. IJ 

filament but not the cold grid. With 
each of the rapidly recurring positive 
swings, in one group, the grid becomes 
increasingly negative. The condenser 
serves to transmit these potentials to the 
grid, but does not permit the charge 
which accumulates to leak off. The nega
tive charge accumulated during the re
ception of one group of waves causes 
quite a decrease in the plate current. 
The time between groups of waves al
lows this charge to leak off through the 
grid leak, and the process is repeated for 
each group. 

There are two cases in which a grid 
leak is not needed with a grid condenser. 
The lint is when either the condenser 
or the base of the tube is not a · good 
insulator, and allows a small current to 
Row. The second case is when a "soft" 
detector tube is used. Such tubes contain 
a small amount of gas, the atoms of which 
serve as carriers of electric charges in 
addition to the electrons, with this dif
ference, that they may be either positive 
or negative. When positive . charged 
atoms, or positive ions, as they are termed, 
come in contact with the grid they neu
tralize its negative charge, making a grid 
leak unnecessary. . 

In practical work all three of the 
above methods of detection are generally 
brought into play, the part each takes 
depending on the adjustments made and 
the tube used. 

CALLS HEARD 
BY eoo. 8A1f FBAlI'0I800 

5 .. , /leY, Ilh', (Sak), Su. (6ea), Seb, SeD, 
(6n). Sp, Sh, Sk7, (1IIu), lIox, 6na, 1IIf, SII, 
6aq, 6 ... (Su), e ... 6rr, (eal,.), epk. Sli. Sku, 
(6acp), 6awp, ebak, Sbaw, (lSber), Sblr, Sble, 
7we, 710. (7qt), 7dp, 7ox, 71D, lIpi. IIdtm, IIbro, 
9bjb, IIhC, 11,,&4. IIlef, Pll, all O. W. . 

Spark-(7mf), (701), 7m7, S.am. . 

. ByeU 
O . W.~bq. 4ft, 4Cl. 41c, 4eb CaD .. (6Ia), 

(7qe), (7,.,), (hC), (elS), SJI. S,.,. Swl, Su, 
8ac. Sap. Sulr, Sbrl, 111m, 1Ip1. lip., (lIwd), 
(9WU), (1Iz1), IIzm. IIbd CaD., lIa .... lIaeq, IIlIja, 
9a,.o, IIbjl, IIdoc, IIdth, IIdtm, (lid,..), lIel11l, haq, 
9aa", (1IIaf). 

Spark-6ak. Iler, Illt (Il"d), 57q. (7be), (7bk), 
Tel<. (7,e), (71J), (711), 7jd 425 meten, (7ke), 
(7In), (717), (7inf)\ (7mp), 70w, (70b), (70t), 
(70a), (7po), (71'0/, (7wC), 7"b, 7,&, (771), 
(7aj >, (7Im), (7Ip), (7at), (eIS) ... II.,. 

Feb. 20 (780 mil .. north ee.&tIe) 7.11l p .m. oq de 
Sal (ew) cpa ny; II p.m. Beaule P. I.; 11.30 p.m. S .. 
Cf) .ok .. but qn bed. 

Fe'b. 21 (MO mOe. nonh Seattle) 8.lll p.m. kWi 
J&ockWD; 8.40 p.m. Seattle P. I.; 8.!G p.m. eome 0&beT 
~f. etadOD 00& aaable make out eell 01' where. 
t.l0 p.m. IIkm de 7ml 'P1r; 11.12 p.m. 7mf de IIkm apk; 
,_14 p.m. 7am de 7ec1 q.a nyll)k; II. IS p.m.lleudeSlrm 
... TrY 1IIk: 11.:11 p.m. en wrlriD« cpa; 11.23 p.m.lIa\q 
.. 70"; 0.67 p.m. oq de &.f (ew); (.,.DOo& copy ew 
eooUD& qrm 1m ehipa nn_tor.) 
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FIRCO JACKS 
1-;==========:::;;::==:;-1 The complete line, which 

eng i nee r 8 have pro
nounced the best on the 
market and in full keep
ing with the high stand
ard of all "Firco" pro
ducts. TYPE-202 J 

TYPE-20IJ 

TYPE- 204~ 

THE ONLY RADIO WEEKLY 

RADIO 
WORLD 

Every seven ciaYI 
Beautifully iUuatrated; special articles 

Helps for the amateur 
16.00 a year; SJ.OO six months; 

II.SO three months; Trial subscrip
tion 11.00 for 8 iAuea. 

Sample copy, 15 cents. 
Advertising rates on application. 

Radio World Company 
1493 Broadway New York City 

Ten Ua .. 'ba' 70U laW 1& ID RADIO 

99% STERLING SILVER 
CONTACTS 

with nickel-silver sprinSI. 
Try them out and test agalRst 
others and note particularly 
their resiliency and perfect 
contact. 

FlRCO BUll DOG PLOOS 
(Used with Firco Jacka) 

"The Harder You Pull. the 
Ti,hter It Gri"." 

The one plug t~t you DO 
NOT need a screw driver 
or soldering iron to connect 

FIRCO JACK PRICES 

Single Circuit open.SO.70 
Single Circuit cloeed .85 
Double C i r cui t 

closed . ..•••••• 1.00 
3 Spring Automatic 

Filament control. 1.20 
5 Spring Automatic 

Filament control. 1.50 

I mmediale Delivery 
Through your local deallf-

John Firth &: Co., Inc. 
18 Broadway, New.Yorll' City 

THE RADIO SHOP 
321 West 40th Street 
INDIANAPOLIS, INDIANA 

REPAIRING AND 
REWINDING OF ALL 
MAKES OF ·RADIO 
RECEIVERS 
If you have a pair of telephone 
receivers we can wind them to 
any Ohms you desire. 

Special this Month 
6 Volt 80 Ampere Hour Bat
tery Guaranteed Two Years . 
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WHAT YOU HAVE BEEN LOOKING FOR-A REAL 

., 
! • 

DIRECTORY 
. Complete U.t of all Amateur Stations in the United States, 

iac:Iudiog Special Stationa and Broadc:uting Stationa~ 
---alao---

Not .. on the con.trucfion 01 cr complete rcccirtin,·.et. 
Cctlibrcrfion 01 cr rcc:cif1in, Ht utifhoaf the u.e 01 cr UlClHmetcr¥ 

: Price $1.00 Per Copy 
Or.der from your dealer-if your dealer hasn't them, send direct. 

J'UBLI8BBD BY 

IJadio Diredory and Publishing Co., Ne:Y~~'kbt,~y. 
I ~o n()t MInd .t.mpa. O'.I....--rit. for propoaitlon. 

. \ .. 

cA New ~dio Store 
. :WHI!~a IB~V1CE AND COU~TEST WILL BE OU~ CONTINUOUS AIM 

WILL BB OPENE)) 

In Los cAngeles 
11( THE NEA~ FUTURE 

tpltast 'Watch this spact in foturt issues 
for fortbtr clttails 

HERE'S A. FEW OF THE EBY LINE 

OO_&JJder H Bu11D II 8er,_t Oorporal 

POI" shown are mOlt auitable for radio uae. 
Oar pricea are attractive and oar deliveriea prompt. 

THE H. H. EBY MANUFACTURING CO., 605 Arch St., Phllad.lphla, P •• 

Ten Ul_ Uaat 7011 "111' I, III RADIO 

RADIO !orMAY. 192·2 

RADIO STORAGE BATTERIES 
C onti" .. ed from pog, 10 

simply a continuous charge at a very low 
rate, which keeps the battery in first class 
condition at all times, and stops the de
terioration usually experienced when a 
battery is left without a proper charge. 
This trickle charge varies in quantity for 
different sizes of cells, but rarely exceeds 
a half an ampere, even for the largest 
types of ceIls. 

At best, however, a lead battery is a 
very delicate, triclty thing to handle,· and 
should always have the best of care. Even 
where the battery has not been dis
charged, a freshening charge is required, 
at leas~ once ev~.J,'f two weeks, and oftener 
if the battery · ~ not hold up well. 
Distilled watett~l\ould be .added at regu
lar intervals, tb blake up for that lost 
in evaporation,'· . gassing, which occurs 
when the battery is charged. The ter
minals and tops · should be kept clean. 
and no foreign matter allowed to get 
into the cells at any time, as this will 
almost certainly ruin them. Naked 
flames and lights should always be kept 
away from lead batteries, as the oxygen 
and hydrogen liberated around the bat
tery will ignite easily, usually with a 
disastrous explosion which may communi
cate itself to the whole set of cells, .and 
cause the loss of life and property, the 
explosion rivallin~ po~der in its force. 

T HE Edison battery was, when it 
came out, heralded as "perfect." Un

fortunately, those who considered it so 
were somewhat too hopeful in their 
claims and dreams_ The Edison battery 
is unquestionably tlie best for some classes 
serv:ice, everything considered . . \Vhere a 
battery will have a ·long steady load 
drawn from it, as a radio set would draw, 
the Edison battery. stands up far better 
than the . lead, ;provided the battery is 
used, i. e., charged and discharged often 
enough to keep it "a~ive." ,If a set of 
Edison cells are charged and allowed to 
remain charged all the time, with oc
casional freshening charges, they will not 
deliver their maximum service by an)' 
means, altho they will be in no way in· 
jured. It is almost impossible to per· 
manently injure an Edison battery unless 
some foreign substance is put in the cdls, 
or unless they are damaged mechanically. 

Edison batteries an: as different from 
the lead-acid type as it is possible to make 
a thing which serves the same purpose. 
In the first place, they have for a solution 
about the strongest ''base,'' or alkaline 
substance known, potassium hydroxide 
(and in some cases sodium hydroxide). 
The solution is generally made of about a 
20 per cent solution of potassium hydrox
ide (the same substance as common 
"lye"), in distilled water, usually with a 
small percentage of lithium hydroxide 
added. The active materials of the plates 
are not the plates themselves, or a "paste" 
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applied to them, but is material.securely 
contained inside of nickel plated sheet 
steel containers. This material consists 
of flakes of nickel in the positive plate, 
and iron oxide, iron rust, in the negativ~. 
Small sheet steel tubes, made up of per
forated, nickel plated steel, are used to 
hold the nickel, while small perforated 
"boxes," called "pockets," are used to 
hold the iron oxide. These various con
tainers are then forced into steel sheet
metal "frames," which compose the 
plates, which are then made up with hard 
rubber separators, and the whole cell, 
composed of positive and negative plates, 
is enclosed in a steel "can,'Lwhich is made 
tight by being electricalltwelded at all 

. the seams, the only opening left being a 
small hole, titted with a .. tu> and cover, 
which serves as a "tilleri

" opening, and 
thru which the electrolyte and distilled ' 
water is inserted when the cell is in use, 
and where . the gases escape while the cell 
is charged. 

Edison batteries can be subjected to 
almost untold abuse, and still maintain 
their normal capacity and activity. The 
writer has seen the following classes of 
abuse heaped on the metaphorical "head" 
of the Edison battery, which lived to 
tell the tale: A set of Edison cells was 
stored away in a warm climate by a per
son ignorant of the proper method of 
storing batteries, and after tive years it 
was found that all the water had evap
orated from the solution, leaving the cells 
bone dry. Small crystals of potassium 
hydroxide could be seen clinging to the 
surface of the plates. The cells were 
tilled with distilled water and allowed to 
stand over night. Next morning it was 
found that current could be drawn from 
the battery, altho it had not been charged 
while it was in storage. The old solu
tion was dumped out and replaced with 
new, the battery was given a couple of 
cycles of charge and discharge at the nor
mal rate, and as far as could be deter
mined, it was as good as ever I Another 
time it was noted that at a certain radio 
station there was but one battery sup
plied for lighting of the tilaments of the 
audions. Plenty of 110 volt de. current 
was available, and the 6 volt tray of 
cells was placed right across the line 
without resistance, and a short char~ 
given the cells, lasting about tive minutes. 
No ammeter was available, but the cur
rent certainly rose to 150 or 200 amperes. 
The limit of the charging period was 
determined by the time necessary to get 
the solution too hot to make the process 
safe to continue. This was done about 
twice a day for several weeks, until a 
spare battery could be procured, together 
with the proper charging panel. No 
serious effects were noted in the actions 
of this much abused battery, either at the 
time or later. In general, however, such 
extreme cases of misuse should be avoided, 
as it certainly can do the battery no 
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Quality is the wave length to which the wise consumer tunes 
today, in his purchase of radio eqUipment. He buys quality apparatus 
because he knows it produces quality results--constant .. unvarying 
effici~y under ordinary conditions, anywhere. : . : . 

I t has been the privilege of the Marshall-Gerken Company not 
only to manufacture quality wireless appacatus, but to show ·users the 
value of .qua:lity in radio instruments . . They have expressed their ideal 
of quality in the precision required of their engineers in the making of 
the smallest as well as the largest part; quality construction is the key 
to the facility of operatiol) of Mar~h~ll-Gerken apparatus; the factor 
of quality again predominates in the simplicity of the instructions by , 
whi~h the .amateur as well as the professional obtains the highest 
utility from Marshall-Gerken equipment. . 

In the establishment of their nation-wide reputation for making 
and selling only thoroughbred apparatus, the Marshall-Gerken Com
pany have set a high standard by which to test superior endurance 
and unusually satisfactory service of radio equipment. . 

Progressive Di.trib\1tors and Dealers: Write for our illus
trated Booklet; you will find it exceedingly interesting. 

Mica Grid C" nr"u(GrW ..... M.aIiap 
I'rom .00006 w .00026 KI'D.......... .110 
Prom .0008 &0 .0006 KI'D. • • • • • . . • • • • .86 
Grid Leak KOUJlllu, onl)'. • • • • • . • . • • . • .16 
Triple 0011 KOllnlln'............ . ... a.oo 

Variable Oond_rl 
.0005 )(PD · .. : .•. .. .. . ' .. ......... " .110' 
.00076 KI'D . .• .. . ...•. • ....... .. . 6.00 
.001 )(1'0. . . . . . . . . . . . . . . . . . . . .• 8.00 
. 0016 KpD· . • .. . ... • ..... . •.. . . • . '7.60 

Klndl), add lic for Poel.g. 
MONTROSE MFG. CO. 

819 at. JolIIl'l Place, DIp&. L lIKLD, •• Y. 

Tell .tll .. that )'011 I.W It In RADIO 

RADIO DEALERS! 
Immediate Deliverie. on the 

Followina Apparatu-

Varlocouplera . . • . • ••.• . .. . ..• .•. .•. " .110 
Variometera .•.......•.. . • . • .....•• '.76 
B .... lite Grid CODCI .... era ..• . . .. . . • .• .80 
Grid Le.... . ..... ..... ............. JiO 
Cl'7etal D.tacwra (B .... lita Baae) .•.. , 1.85 
8wit~b Poluta ", .. , pel' 100 . •. . .••.••• 1.25 
Switcb Poiuta 8/1S", per 100 . . .. .... 1 .00 

AD, Ba4io 811p»U" cOllAnlcte4 W ,our 
order. PaDelI drliIe4 aDd cut. Le& u ,aote 
p:rtc .. Oil .pec1al eqldpmaL 

TWIN PEAKS RADIO Mfg. Co • 
.9 BOFPKU .A. VB.. 8.A.B PB.AlrOIJlOO 

~.I.plloDe Valac:1& '017 
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Means the lut word in 

MOTORS, DYNAMOTORS, GENER
ATORS, MOTOR GENERATORS 

Duignd find Developed by p'IONEERS 

In perfecting high voltage apparatus for wireless operation 

Esco Products are 
Standard 

SOLD BY PRINCIPAL DEALERS EVERYWHERE 

Used by Leading Educational Institutions 

This Outfit Enabled IBCG-GREENWICH, 
CONN., to be the first to get across the Atlantic 
in the recent Amateur Contest. 

ASK FOR BULLETIN 237 
Listing over 200 Combinations 

Electric Specialty Company 
21S South Street, STAMFORD, CONN., U. S.A. 

T~I\ tbem tbat 70U ..... h in RADIO 
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good, even if there does not appear to be 
any harm done at the time. 

The actual life of an Edison cell is 
not known. The makers claim they have 
cases of trucks and small motor driven 
vehicles in which the batteries operate the 
truck all day, are charged at night every 
working day of the year, and after ten 
years of such service the cells showed a 
drop of about 10 per cent from their 
original capacity and seemed capable of 
another ten years of such service. 

For the lighting of filaments for 
audions and the like, nothing can excel 
these batteries. They may be left charged, 
uncharged, partly charged, or in any con
venient condition indefinitely without 
seriously injuring them in any way. If 
they are to be left for a time, they should 
be carefully cleaned off, and all lOOI9t 
solution removed from the outside of the 
steel containers, as this is liable to cause 
rusting, which will spoil the container, 
and will necessitate renewal of the stttl 
cans. They should be supplied with dis
tilled water from time to time, WMn 
laid up. 

After a couple of years' !lervice it will 
be found that Edison batteries start to 
lose their capacity, and that they will 
not hold the charge. This may be rem
edied by renewing the solution, as fol
lows: Take the whole cell (or tray. if 
not too heavy) and shake it vigorously, 
with the old solution inside, and vent 
cap closed. This should continue for at 
least five minutes, and more, if possible. 
Now open the cap, and while the solu
tion is still stirred up, quickly invert the 
cell, and allow the old solution to run 
out into a sink, being careful to continue 
the shaking until the solution is all out 
of the battery. If the cell is filled with 
new solution, and charged, it will be 
found to be as good as new, and it will 
continue to serve faithfully until about 
two years more, when the same process 
should be repeated. 

The Edison cell possesses some serious 
disadvantages, however. It is of com
paratively low voltage--1.2 volts being 
the norm at reading on load, when fully 
charged, as compared to the 2.0 volts of 
the lead cell (2.08 to be exact). The 
internal resistance of the Edison cell is 
also rather high, which effectively prr-
vents the use of the battery in such work 
as automobile starting systems, where a 
terrific current is drawn for a short time. 
A dead short circuit will not injure the 
battery; it will only run it down. The 
plates cannot "buckle," like lead ones do, 
and, except that the solution would prob
ably heat uP. no unusual action would 
be noted around a battery in this con
dition. 

Both types of batteries should always 
be kept clean, and should be supplied 
with distilled water, when the solution 
falls, due to the evaporation, either thru 
heat or due to gassing on charge. All 
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leaky jars in a lead battery should be 
repaired, and all cans on the Edison type 
should be carefully greased to prevent 
rusting and the resultant leakage. Naked 
flames and lights should be kept away 
from batteries, as explained previously, 
as both types generate oxygen and hydro
gen when charged. In general, but lit
tle care will be required to keep a set of 
cells in proper working order, but if they 
start to go bad-look out. Usually a 
bad cell, either sulphated or leaky in a 
lead battery, or one with exhausted solu
rion, or a leaky can with Edison cells, 
will indicate that the rest are in nearly \ 
the same condition, and all should be .. 
gone over at once. Batteries will give 
excellent service, no matter what type, 
provided they are given half a chance, 
and usually their failure can be traced 
directly to abuse or neglect, which will 
ruin anything. 

THE OSCILLATOR 
PaMuItM B/I 

The Radio Encineerina Society 
01 Pitbbuqb. Inc:. 

Ten Cent. Per Copy 
On. Dollar P.rV .... 

AJJru. 
BUllineu Manacer 

ISto p_ St. Squirrel HW 
Pltbburah , P •• 

(In Canada $18) 

F.O.B. N ........ v ... • lfiilillllill 

E· . qarp 

Type DXA~30S 

Mahogany Finilh ·Cue 

Y OIU' Radio Telephone 

US L uA" Battery 

6 "olt&, 60 ampere boul'S-maho,aay 110' 
Iab-aoa·lealtable ,PO.t bu.hiap. Deeiped 
elpeclally for RadiO Telepboae len lee 10 aa 
&0 r.tala char,e 00 open circuit aad &0 clYe 
long .lIfe. Pla&el lnUl& &0 U. S. aoYernmeDt 
lpec!lIcatloal. A quality produd in eYery 
detail, baaked by 21 year.' experience gaiaed 
la maklag oYer '''0 millioa l&orage batteriel. 

Purebaa. yoar U S L Radio Telepboae 
"A" BaUery from aay of 4600 U S L 
Benle. Statioal aad Dealen. If no repre' 
Matati". ia your &own, "e "m .hip by ex' ,rea 00 reeeip' of draft or moaey order for 
'15.00. 

U. S. u,ht & Heat Corporation 
_laph FIllI, _." Yorl!. 

U. s. Light & Heat Umitecl 
.lapI'a Falla, Oanada. 

~ RI!OI&teRU> · . u. S. Al'T. OFP. _ 

PERFECr ,f4t\ME..MT -C.ONTROL 
, : . ..~ .~ ... ~. . .~' . ~:.. .' . " , .' . . .' . 

The 
Perfect Filament 

Rheostat 

Absolutely Stepless 
Current Control 

The BRADLEYSTAT coalilte of ,_ -.u _lumDa of craphite diu. 
eaeloMd la a porcelain coatala.r. Th. realltance "arlee whb the 
pr_ure applied &0 tb.. d1aee by the adJutiac kaob an' aenw. 
There are 00 .&ePI or jump. la the r .. lltaace. You caa get Jut 
EXACTLY wh.t you "an&l 
No coila-No coatad IlId_No d.licate parte. An ia&ernal 1"ltch 
opea. the battery circuit whu the Bradle,..tat prellure ler." I. 
releaaed. 

PRICE 
For ule whh an,. % or 1 ampere reo $ 1.85 
ceidoc tubee or with 5·".U power nbe •. 

If your dealer baaa' t a Bradl.,..tat aad will DOt eet It for YOII, lead 
UI '1.85, PLUS 10 OENTS for po.tage, .ad ". will mail you oae. 

DEALERS ACT QUICK 

1IIAlfl1FAO'l'UBEBB OF GBAPHID 0010'08810. BBBOB'I'ATB 
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ThePARL45 
The Most Conveniently 

TAPPED B 

The excellent PARL 

B batteries we car
ry a line of super
ior recei vers. 

160 volts-For many detector tubes with the A battery 
potentiometer for fine adjustment. This is fine for many 
Moorehead. and Radiotron .. 

220- volt.-The majority of Cunningham and Radio
tron tubes and not a few A-P tubes, the detectors, work 
beat at this tap. 

27 volt.-For a very few of any make of detector tubes 
when used as a detector. For most detector tubes when 
used to obtain the acme in amplification. 

The remaining taps are for careful adjustment of your 
amplifier for maximum sensilivity. Also, by tapping from 
the 220 volt tap for negative detector terminal, single cell 
variation can be obtained, at the 45 v. end for a detector 
tube. This battery can be made to serve a multitude of 
purposes. 

PRICE $4.50 Plain, Untapped $4.00 

PORT ARTHUR RADIO LABORATORY 
PORT ARTHUR, TEXAS 

Tell them that you .. w it ia RADIO 

The Paragoo RAtO 
The premier re
ceiving set on the 
market today. 
Made by an experi
enced firm and de
signed by a leading 
r a d i 0 engineer
Paul F. Godley. 

$69.50 
The Fedenl Jr. 

Concert Receinr 
A complete set de
signed for the re
ception of music and 
speech especially. It 
needs only to be 
connected to your 
aerial to respond. 

$25.00 
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Radio Frequency Amplifier 

'l'wo 'frpe. 6000 'l'rauformlr. til TIIIId_ for I neel CODVoi 
Pat. Applied For 
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radio frequ.acJ ampllll.catioa. 

Th ... ualta .. 111 cover ... ve·leJictha from 180 to '7&0 m.t.ra. 

TYPE 5000 RADIO FREQUENCY AMPLIFYING TRANSFORMERS, 
PRICE 15.50 

For Sinele Staee (without Knob and Pointer .> 

COTO COl L CO 87 WILLARD AVE .. ' 
,- • PROVIDENCE, R. I. 

AMATEU RS! 
Ha .. ~u _n the .. teat pubUcatioft( dnotec:l Rcluel .. ly to Cltiun Radio? 

THE MODULATOR 
fila. • lone felt want. It contain. real C.W. data and plenty of "hammy' 
newa and fun. THE MODULATOR i. unique In that It I. the onl,. mapdne 
"Written for AmateuR by Amateur.". 
G.t aboard NOW, fellowa, while the .ubacription rate I. low • . $1.00 per year, 
10centa per copy. 

THE MODULATOR PUBLISHING COMPANY 
140 Pearl Street New York Cit,. 

SOMETHING NEW 
BJ 

UVI 

JIad. to PIuea YOII lIIIel l"rloacl to Pl .... 
You Pookatlloolt 

from oonventional dee'p la .udloa aock.ta ... 
advaata,.. Clf all, tha dl •• eluata,.. of aoae 

.ad • prlo. lo .... r th.a .aJ. Thiak 
of It---. .turdJ, ... IIJ mouated .oek· 
., that I. haat proof, baa bakelite
dllecto luulatioD, h.ndJ blnelln, 
po.t.&, .tc., aU for '76e. 

And hlr.'. • .mooth ruaaiag 
rhao.tat tbat taka. p.n.1 .pace 2 
Inoh.. la dIameter, n.ad. on. hoI. 
to mount, baa .Ix ohm r .. l.tanOl, 
all otr .nd all on po.ltlon. and • 
hraaa pAllel bu1alac. PrIcK at 100. 

.".,. 1111, 'hba Bookat 
1"r\oe '7110 Ponpalel 

THE WILCOX LABORATORIES 
LA1f8IBO, DBPT. 1 .. JlIOIDOA.B 

T.U them that JOU .a .. It la RADIO 

RADIO for MAY, 1922 . . . 

A RADIO PRIMER 
CooUi .... 'd fro ... ,118' 10 

Communication can be carried on be
tween an aeroplane in flight and a sub
merged submarine. The aerial on the 
latter may consist of a loop aerial se
curely fastened on the outside of the ship 
and insulated or a small coil of wire 
placed in a compartment on the deck 
and insulated both from the ship and 
the water. 

It was said that ether waves are sub
ject to absorption and to reflection pR
viously. Both of these effects depend 
more or less on the wavelength. These 
waves are both reflected and absorbed 
by the salt water, but they are able to 
penetrate to a sufficient depth so that 
the aerial of a submerged submarine can 
pick them up. However, the submarine 

. Rlust necessarily use a very short wave
length in transmitting, and inasmuch 
as the sending aerial is completely sur
rounded by an abeorbing medium, the 
salt water, only a small part of the 
radiated energy goes. ab!lve the surface 
of the water. The receiving range is 
therefore much greater than the trans
mitting range. The shell of the sub
marine is used as a ground. 

One mistake often made is to place 
the horizontal wires of an aerial too 
near together. If two wires are placed 
several inches apart the capacity of the 
two is riot much greater than one alone, 
but if the distance between them is sev
eral feet the capacity is then equal to the 
sum of two. A good distance 'betweaa 
wires is three feet. 

You may be asked to suggest a suit
able aerial for receiving radio music. 
The wavelength is usually about 360 
meters; the tentative recommendations 
of the Washington Radio Conference 
allot 310 to 435 meters for radiophone 
broadcasting. A single wire inverted 
ilL" outdoor aerial from 100 to 150 
feet long will do, insulated at both ends, 
using water pipe for ground. The higher 
the aerial the better. The writer would 
suggest two such wires, spaced about 
six feet apart, joined at the farther end 
and the free ends brought into the house 
through a tube. 

An indoor aerial can be used, but it 
will necessitate the use of amplifiers to 
bring the signals in at good strength. 
An insulated wire behind the picture 
molding will serve. 

Insulated wire may be used outside, 
but stranded, bare wire is better. ' 

The Radio Conference will re
convene at Washington about May 
1 to consider suggestions from pri-:
vate and government broadcasting 
interests who believe that changes 
should be made in the preliminary 
recommendations on radio tele
phony. There is a possibility of 
change in the proposed allocations 
of bands. 
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Immediate Delivery 
on Quality Condensers! 

Cut three-Iourtl .. 
actual .i~e 

THE NORTHRAD VARIABLE 
Plates of polished half-hard aluminum; end pieces of milled Bakelite 
sheet. Soldered pig-tail connection to movable plates- no wiping con
tacts. Navy type knob with polished nickled pointer. Curved entering 
edges minimize hand capacity effects. Dielectric losses negligible. 

23-Plate, .0005 Microfarads $3.60 43-Plate, .001 Microfarads $5.25 
ADD POSTAGE ONE POUND 

~=~ ...... 

Opera tina DL 

Post-Infel'iBel1t'e'806 p. St .rIlone 
~~B~~~ 1ne .E~H2H2 

SEATTLE , W'ASH . 
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MURDOCK No. 56 
RADIO RECEIVER 

.... 0_ Dft1lle Set 
_ 0_ Doa1lle let 

$5.00 ," $6.00 
Rellable Service . Unequaled Vabiee 

Guaranteed to Satiety 
8GW .. " DQa' TrtII-• ...,. ..... II!Ot"-W 

W m. J. Murdoc.k CO. 
BUY MlJIU)()CI[ APPARA'n1S 

FROM YOUR DEALER 
PACIFIC SALES OFFICE 

509 Mluion St. San FnndIco, Cal. 

"INSULATE" 
(MoaJded Compo.ltio ) 

"HI-HEET" 
I.watb. 

100{Diferent Style Koobi, BiDding 
Posta, etc., in Steck fer . 
lmme:d1Ate Sbipaent 

To Order 
Spec:lala 

01 AA'Y ArtIcl. 

...... oe "INSULATE" WINo. 
~'fIu-.Ia y-

L-IO' ..... 

I •• • ••• 

:.' .': ': ! .,. = .' ',-

GENERAL INSULATE CO. 
1111 Atlantic Aft. Brooklyn, N. Y. 

.' 
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CONSTRUCTION OF 100 WATT TRANSMITTER 
C~i" •• 4 fro. '01' 14 

drilling a r.t in. hole at the top and bottom of each slot and 
sawing out the material between them with a coarse hack
saw blade. The edges are rounded with a half-round file 
and smoothed by pulling emery cloth back and forth through 
the slot. · The holes for the meters can be roughed out by 
drilling holes around the rim, the rough hole being finished 
with a half-round file. 

The base is a piece of hardwood, preferably mahogany 
or walnut, although gum finishes up wdl. The edges are 
beveled and the top and edges sanded. A good dark ma
hogany wood dye should be applied with a cloth and rubbed 
until quite dry. Three coats of white shellac with light 
sanding between each coat are next applied. When quite 
dry and hard the '~ac should be rubbed dull with pumicr 
and gasoline, using a stiff brush such as a nail brush. This 
treatment should be followed by a brisk rubbing with the 
palm of the hand to remove all vestige of pumice. A flow 
coat- of a good .spar. or furniture varnish will result in a hiah 
glossthat.will not scratc;h easily. . 

The side brackets should be bent as illustrated, the 
. bottom serving to strengthen the board and prevent it from 
warpmg. They can be easily formed as follows: On a piece 
of steel 26~ in. long a file or center punch.mark is made 3 
in. from one end and another 9~ in. from the oppoIite 
end. The steel is then heated to redness in the region of the 
mark and cooled by dipping in water for a space of 54 in. 
011 each side of the mark and bending to a chalk line laid out 
from the drawing. 

The panel should now be lCl'eWed to the bac and squared 
up. The brackets should be formed to fit both the panel 
and the base and the holes marked through the holes pre
viously drilled in the panel. This insures perfect align
ment 10 that, in the next operation, the brackets may be 
screwed into place. 

The rheostat should be mounted next, with a piece of 
blotting paper between it and the panel to prevent crack
ing the base when it is fast~ned in place. 

The tube sockets are mounted on bakelite rings so that 
additional working space is provided for the passage of wires, 
etc. Blotting paper is placed between the bakelite ring and 
the socket to prevent breakage as in the case of the rheostat. 
The sockets are placed so that the grid connection is nearest 
to the panel, the filament connections are parallel with the 
panel, and the plate connections are ntarest the bridge. 

The bridge is next assembled and IiCrewed into place with 
the shorter fiber tubes as spacers, No. 6 wood screws 2 in. 
long being used. 

The meters should come next, the antenna meter being 
on the left, 8/32 round head nickel screws and hex. nuts 
being used. The acreens are fastened on by means of 
escutcheon pins driven tightly into drilled holes. 

The inductance is spaced from the panel by fiber tubing 
and screwed into place, the top level with the top of the 
panel, No.8 wood screws, 3 in. long being used. In order 
to make wiring simpler the top clip and its mounting are 
placed, as indicated in the drawing, on the other side of the 
inductance near the center. 

The set is now ready for wiring. The high frequency 
leads are of 1/16 by ~ in. copper strip. These connect 
the radiation ammeter with the antenna binding post at the 
upper left hand comer of the panel, as well lIS the radiation 
meter with the top of the inductance. The remaining high 
frequency lead connects the bottom tap of the inductana 
with the ground binding post in the lower left hand comer 
of the panel. The remainder of the wiring is No. 12 hard
drawn copper wire through varnished cambric s1eeving. The 
leads should be neatly formed to connect the various ele
ments of the circuit by the most direct path. This is best 
accomplished by studying the wiring diagram, Fig. 1. 

Ten them that )'00 eaw It 10 RADIO 
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If these simple directions, as well as the data contained in 
the drawing, are followed the resulting apparatus cannot 
be other than a source of real satisfaction to the constructor. 

SPEOIFIOATIONS .AND OOSTS 
1 R.C. U.P . 1016 transformer .......... , .. . ...... . ...... . 
1 R.C. P .T. 537 rheostat . ... ...... . ...... .... ... . ..... . .. . 
2 R.O. U.R . 541 tube sockets .. ... ..... .. ........ .. ..... . . . 
2 R.O. U.V. 203 tubes . .. . . • . .. ... ..• . . " ." .. •.. . ....... 
2 R.O. U .O. 1806 condensers .. ... .... • .. .• , .. . _ ... . ... . •.. 
1 key ..• . ... . • . . .... .. •. . .. . . , .. .... . . . . . ... . .. . •. ... . 
1 0 ·10 radiation ammeter--Jewell 64 ... . . . . . •. . . .... . . . . . . 
1 0 ·15 a .c. voltmeter-Jewell 74 .. . . . .... . ... . .. . .. . .. . .. . 
1 RC. UL. 1008 oRcillation transformer .. •• ... • ........ . . . 
2 D.L. 250 radio frequenc )' chokes . .... . .... , . .......... . 
1 bakelite panel ~x16x16'>!1" ..... . .. .. .. ............. . , . 
1 bakelite bridge 3/ 16x3%x14" .. .. .... . . .............. . . 
2 bakelite disc. 2%H dia., S/ 16H th ick . . . .. . . . . . .•...... . . 
2 bakelite disc. S%" dia .• ~H thick . . .... . , ........... . •.. 

16H fiber tubing %" diameter ..... . .... , ... . . . .... . . ...... . . 
1 brass screen "'", mesh. 4"J:6" . • . . . ... . ... . . .. ~ . . .... .. . 
1 bra •• or copper 1/16"x~H.20" . .. . . .. .. . .. .. ..... . .... . 
8 heavy binding posts . .. ... ... . . . . .... . .... .. . .. .. , .... . 

20 ft. hard·drawn copper wire No. 12 . . . . . .. , . ............ . 
20 ft. cambric tubing for No . 12 wire ... .. . . ..........• " .. . 
12 screws, machine. fiat head 10 .. 82xl~ .... • .....•. . .. .. •.. 

6 10·S2,.% . . .. ... .. ... .. . . . .. .. . ... .... ..... .. ....... . 
6 Icrews rd. head nickel. 6·32x~ .. . . ........ . . ... .. . .. . . 

Screws, rd. head brasl-

: :::~~~: :::: ::: :::: ::: :::::: ::::: :::::: ::: :: ::: ::::: : 
Nuts, hex. brass-

18 10·82 ... ..... . . . • ... . .. .. . . ... . .. • ... , ........ . .... . . 
12 8·32 .. ..... •. • .. . .. . . .... . .•... , • . .. •.•....• .' .. .... . . 

6 6·82 . .. . .. .. . .. . . , .... ••• . . . , ... . . , , . . • ..... .. , , .. . .. 
WaBbera, br[l8S-

24 10'S2 .. , . . ......... . ........ . . .. ..... . . .. ... . . . .. .... . 
128·82 . . ..... . . . .. .. . . •. . .. . . ·. ·,·· ·· ...• . . .. . . . .... . .. 

Wood .erewl, lIat bead iron-
6 No. 8x8" . • . .. • ... .. .. . , . • ..... ...... .. , .. . , . >, • • •• ••• 
6 No. 6x2H 

• • • ••••• • • • • •• •••••• •••• • ••••• • • • • • • • . • • • •• •• 

6 No. 6xl~w . . .. . • . .. ..•. ..... ..... .. . • . .. .. ... .. , ... .. . 
6 ft . cold rolled ateel S/l6x",," ... . ... ... . . .. .. . . .. . , . . .. . . 
1 baae, mahogauy or walnut. %xI2"16~" • . • .. ... . ... .... .. . 

Paint, varnish, sand paper. nickeling, etc. . . . . . .•.• ..• ,. , . . .. 

$38.50 
10.00 

5.00 
60.00 
14.00 

2.50 
12.40 

8.00 
11 .00 

2.80 
10.50 

.90 

.30 

.50 

.75 

.50 

.30 
2.00 

.20 
3.00 

.24 
.12 
.18 

.12 

.12 

.18 

.12 

.06 

.10 

.05 

.05 

.05 

.05 

.60 
1.25 
1.50 

C08t of all material at retail prices . ... , .. , •. . . . • . . .. .. . $187.94 

Royalties on radio music are being demanded by 
music producers, it is announced by William Rossiter, 
music publisher. Negotiations for collection of a tax 
from all radio-sending stations have been started with 
the Westinghouse Electric Company in New Jersey 
by the American Association of Authors, Composers 
and Publishers, he said. Tremendous inroads on the 
sales of phonograph records and sheet music have al
ready been made, declared Mr. Rossiter. "If the pres
ent movement is carried to its logical conclusion," he 
asserted, "it will wipe out the phonograph and music 
publishing business." People figure, he explained, 
that by spending $15 or $20 putting in a radio receiv
ing set they can avoid buying expensive phonographs 
and constantly buying new records. The demand for 
royalties on radio reproduction, he said, is in line with 
the tax that has been collected for years by the asso
ciation from theaters, dance halls, cabarets and other 
places where music is reproduced for profit. The 
royalties collected are divided three times a year, said 
Mr. Rossiter, and through the publishing house, the 
author, the composer and the artist all receive their 
s hares . 

Church chime music by wireless is the new diver
sion of those owning radio receiving sets within a 
fifty-mile radius of Rochester, N. Y. A transmitting 
station installed by the Lake A venue Baptist Church 
sends out the music from the Deagan electrically 
operated chimes in the church tower. This sugges
tion will undoubtedly be followed by other broad
casting stations situated near chimes which are oper
ated at regular periods. This form of music appears 
to be well adapted to broadcasting as it is greatly 
enjoyed by the listeners-in. One enterprising circus 
management is reported to be seeking an opportunity 
to broadcast the sounds of the steam calliope! 

ANNOUNCEMENT 
ON AND AfTER MAY I. 1922 

The Radio flectric Company 
WILL BE LOCATED AT ITS 

NEW FIVE-STORY BUILDING 
.. 1427-29 LIBERTY AVENUE 

PlTTSBURSH, PA • . 

MANUFACTURING AND WHOLE
SALE BUSINESS WILL BE CARRIED 
ON EXCLUSIVELY AT THIS LOCA
TION ATrENDED BY THE SAME 
EXPERT RADIO SERVICE YOU 
HAVE ENJOYED I N THE PAST 

All Retail Sales 
WILL BE HANDLED AT 

THE RADIO ELECTRIC CO. 
3807 FIFTH AVE. PI"SBURaH, PA. 

DON'Tllli~r-
LET 

Dissatisfaction and Lost 
Radio Business Remind You 
Next Month to place Your 
Orders with RAY-DI-CO 

RA Y-DI-CO ORGANIZATION 1 
1647 C North Wen. St., Chlc8go. 111. 
Send one prlcu ftnd Infolmatlon on the followinl' Radio AppAral .... 

Np~.~ ______________________________________ _ 

Addr_ 

Tell them that 'OD .. wit In RADIO 
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Radio Frequency Transform.ers 
The R. T .-1 Transformer Works on All 

Standard Makes of Tubes 

For Amateur and 
Broadcaating 
Ranp 175-500 

Type RT-I, 
Price 16.00 

Mr. Amateur: Hook up a radio transformer ahead of your detector and get 
acquainted with s~ations you have not heard before. 

The Type RT-l 
Transformer of special R. F. iron core construction. (Patent pending.) 
Transformer having complete shielding. 
Transformer covering the amateur wave-length efficiently. 
Transformer giving maximum amplification per stage. 
Transformer designed by former Government radio engineers 
Commercial and special rance R. F. transformers supplied 

Radio Service Laboratories Asbury Park, New Jersey 
INC. 

10e. Charges .Y our Storage Batteries ~TJ:.0rg F -F Booster 
i.~ . . ",~.~ ..... -~ 

· I~} :.,. ' 

.. ~ ... 
II ~:-"""--~ 

80 YOII 10111 u ... r ba •• &0 &\ •• III! III 41.l118t wlag worlllll, a cllaUUlt .l&tIOIl. 
Ia It 1I0t I!&Uf~lur &0 f .. 1 ""ollr FII.mellt B.ttel'1 .. 111 .1_" be re.d, .. 1a.1I 
...... d I Yoa I[Jaow wbat It' a lib to .... frIaIId8 e.1I to L!ateD Ia A tbll bd 
Jour b."el'1 dead. The F·F B.tter, Boo.ter I •• ru"ed Ola.rrlll, Apparatu, 1111· 
f.IIII1S11 Ita .blllt, to dell.ar .enlce d., .Dd 1I1,lat: Nqlllrlll, DO .11111 &0 opar 
.te: 0 .. allso_Uoell, ad oper.t .. uuU.lldecl. Serew Pia, ID I.mp _kat. 
8up OL P8 011 Batter, Termlll.l •• lId ... teb tlae rraYit, oom. lip. AMMII:TBB 
abo •• _o_t of nrreDt SO .. ill" E •• l'1tblll, Compl.te III Compact Self· CoD 
talDed Portabl. CBARGING UNIT. F·" BATTERY BOOSTERS .re Au&om.tl~ 
PULL WAVE MAGNETIO RECTIFIERS wltb IlIfualble C.rboll Electrocl ... for 
105·125 Volt eo C=le A. O. Tbe.e T,~ La.t • Lifetime. PRE·WAR PRte'ER: 
TJpa e Charpa A. evolt III e "-116.00 '1'>1»10.,.. 12 .o/t.Bat1el7.l6 Ampereoil6.011 
T1J)8 B aa.ra- 2 to 100 Volt 0 B Battaoiea,16.oo TJpa .loB CbarpI Ub A-B Batl4Nlrzo.oo 

'Ijj""'~S::::::::::, rJJ)a UI12 Cbar, •• 12 Volt B.tterle •• t 1 Ampar ............... . ....... IU 
TJPe ule Obar, .. 41 Volt B.tterle •• , 111 Amper ........... . ............ 124 

z • 

Ct.ar.fn. Seni ... TJPt UI21CoabiDatiaDTJpaCbNwaabotbOaad 12 VoltileUeriealll12uad7 AmpeN •••••••••••• 3 
TIl. Larrer T7P ... re raoomm.uded for !arc b.n.rIo, or wber. lim. I. limited. 8blpplll, Wel,lala 
OomJllete With-Ammeter " Clip. U to 16 1 •• S.Dd olaaoll for Prompt !:xpre .. 81aIpmell'. If .1. Par· 
.. I Poat ban remlttallo. IDolude Po.te,e " .IUllrllllee cla.r, ... or order ua to .hlp Type d .. lred O.O.D. 
Order Now. or Write !mmedl.'el, for I'REE D .. crlptln BOOSTER" ROTARY Bianetlu 88 .. 88A. 

FRANCE MFG CO GaDarlll Ollie .. ud Wort.: cn.BVJILdJ). OHIO. t1. I. A. 
• • 01Uladl.1I Rap.:S.,lerJ' SemoaAIIIl .. 00 .. JIaIIlUtoD, OIItarto, au. 

Do You Want 

REAL SERVICE? 
Let us have 'your order, learn what REAL SERVICE 

mea~s. Shipments made within 24 hours. 

SEND FOR YOUR COpy OF 
CATALOGUE No. 22 

mE SER~ICE RADIO EQUIPMENT COMPANY 
DESIGNERS - MANUFACTUIlEllS 
22S Superi~r ~treet 

DlSTRIBUI'ORS 
Toledo, Ohio 

Tell them tb., YOU .... It III RADIO 
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A PHONEY FREEZE-OUT 
COfth,,,,,4 frOM ,0" " 

"I tell ya, we're done fer," wails Hell
Fire, as we watch the K-V-I phone go 
in. "Anybody can see this rig is goona 
worll They're usin' our big four-hun
dred foot aerials, an' our old eighteen
hundred meter wave. An' when I loole 
at them rows of evacuated glass cannons, 
I can see it ain't for nothin' that th' 
aerial-ammeter is calibrated to read to 
thirty amperesl They're gonna slam th' 
needle right up onto th' end of th' scale I" 

"Yes," I agrees, thoughlful-likc. "Yes, 
I s'pose they will." 

"Then whadda' ya siuia' around here 
lookin' so d--d peaceful fer I" bowls 
Hell-Fire. "Why don't ya git excited or 
somethin'l Don't ya think these rigs are 
gonna work I Don't ya know th' tube 
hounds in th' States are puttin' across 
weddin' invitations an' home-brew reci
pes from Catalina t' Chicago on twenty 
watts--an' here's a thousand ·watts to 
upholster th' vocal disturbances 'a tb' 
fish-barons across just three-hundred 
miles-of water I Th' farthest cannery 
up th' peninsula ain't more'ri five-hun
dred miles from N-P-Q. I tell fa, these 
things are gonna come in lilee a stewed 
six-foot Oregon lumber-jack war-hoopin' 
in your ear with a megaphone as big as 
a road-culvert I" 

"Well, it's no use ravin' that way 
about it," I yawns. "Let's get Old 
Judge an' have a little game." 

T HE testing of the phone set at K-V-I 
was a grand success. Working on 

hardly half-power, it carried strong 
across the three-hundred-mile stretch to 
N-P-Q. After showin' the Brainless 
Swede how to run it, Mr. Aloysius Bean 
leaves him an instruction-book, an' then 
goes on to put in the next phone over 
at K-O-X-N, Hell-Fire's hang-out. 

When Old Judge officially gets th' 
can at K-V-I, he is pretty glum. 

"I know I'll never get back there 
again," he announces, mournful-like. 
"Th' phone company are takin' out all 
th' spark outfits as part payment on th' 
tube sets. An' th' phone is workin'. Th' 
Brainless Swede gets th' N-P-Q radio
phone on a regular daily schedule; an' 
after be clears his business, th' navy fella 
teports back th' message charges, which 
th' Swede puts down on his abstract 
sheet. Nothin' to itt" 

I sends word to all the brasspounders 
along the line to come down to Unga 
when they get fired, an' they soon begin 
driftin' in pretty steady. Old Judge, who 
is th' town postmaster an' everything else, 
has a fairly good-sized shack, · of which 
we summarily proceed to tab possession. 
We make a barracks out of his com
bined court an' post-office room, a mess
hall out of his kitchen, an' a loupgin'
room out of his private smoke-den. Old 
Judge has a nifty ham set, a .big vic-
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·RADIQ MANUFACTURERS 
Attention ! For Efficiency 
. . .. ; 

SHAW 
Moulded insulation to fit your every 
need Exactly. For we manufacture 
it according to your own specifications 
and moulds. That's the S HAW 
way. Try it-lefor efficiency." We 
neither retail nor wholesale. We 
manufalcture only. Submit your 
specifications for a SHAW estimate. 

Moulded Insulation 

PRODUC·TS 

i 

SHAW INSULATOR COMPANY 
lIenry M. ShaUl, Pruldenl Franlt, H. Shaw, Vice Pruldml and Gen'I. Manager. 

638 MISSION ST~ET, SAN FRANCISCO 5 KIRK PLACE, NEWARK, NEW JERSEY 

RHA M STINE* 

Patent Applied For 

Adapt-O-Phone 
There is a difference between the Rhamstine* Adapt-O-Phone 
and the ordinary loud-speaking devices. It is a difference de·
veloped by the Rhamstine* Shops following the exclusive 
Rhamstiqe* Design . 

. Your own matched receivers are used, the sounds being clearly 
and correctly' amplified in the Adapt-O-Phone; it is attractively 
finished and stands 20 inches high . . 

Price without receh·era 
tl2.oo 

Add 25c for postage and packing; west of Rocky Mts., 40c 

. Send for complete circulars showing other Rhamstine* 
Products-Plugs and Jacks, Amplifying Transformers, 

VT Sockets, VT Batteries, etc. 
Manufactured by 

J. THOS. RHAMSTINE* 
2162 E. Larned Street Detroit, Michigan * Makw of Raello.Products 

Ten them that foil .a" II lil RADIO 
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Phoae Kearny 2778 

PACIFIC RADIO SCHOOL 
ARC " SPARK SYSTEMS 

Homa: 
1 to 5 P. M. 433 Call BIde .. 
7 to 9 P. M. San Francisco, Cal. 

Send for descriptive circ:ular. 

You Are Invited to Visit 
San FrancUco', Fmest EJectriw, Phonograph and Radio Store 

&l1tU1ra Jlptnngrap4s 
Featuring 
Colin B. Kennedy 
Ie Wertinehouae 
Appuatua 

Complete Stock 
of Parte 

Writ. lor our 
prop,,!ition 

BALDWIN 
Loud Speder 

.b - .......... 

$12.00 
Jr. £. Nrwbrry £lrrtrit Q!nmpanu 
lS9 San FnncUco Salter 6361 

MAIL 
ORDERS 

S - RADIO o!~~!ITUTE-
.Con.dueled by the eratot and mOlt experienced radio teleerapb orpni

zataon ID the world. 
Tboroueb trainiq eiven ill radio operatiDe, traffic. and in damped "and 

undamped Iystems. 
Tuition ten dollarl a month for eitber the day or evenine sessions or 

both combined. 
Protpet:tv.a maQ,d em f"I!I'U8IC 

RADIO CORPORATION OF AMERICA 
Phone Doaclu 3030 331 New Call Bide .. San Fruciaco 

Try 

~ 
~ 

REYNOLDS RADIO 
from DENVER 

Service 
(New) 

"KLZ" 
J'ederal lr. Becelrin, Set... . ....... .. . . . .. till.OO 
N • . U Stranded Aerial Wire. 100 ft ........ 1.00 
No. 16 Stranded Aerial Wire, 150 ft .. .. ..... 1.110 
No. l' 80lld Aerial Wire, 100 ft... . .. .. ..... .76 
Ko. l' 80114 Aerial Wire. 160 ft .. . . .. ...... 1.10 
Bope.en Inaalatore-AII 81a ... 

BOOKS 
Esperlmenlal Wlrele.. 81atlon_EdeIDlan..... IS.OO 
Wlrele .. Tele,rap~ • Telepbon1-A. P. Mor,an 1.60 
Radio Boolnlp_ . B. Sleeper . .. . .... . .. . . . .76 
D .. 11Il Data--M. B. 8Ieeper . .. . ....... . . . . . .711 
Deellll of Moden Radio 8ota--1I. B. 8Ieeper.. .7 15 
A_e 200 wan CW Trandormera . .....• .• •.• 110.00 
Clapp·Eutbam Fllemen' Tranaformera .••..... 111.6 0 

!Delude poftaCe wtua all orden. 

IUGlQI'r WIBB 

8pool 8lae 8 0 880 
, oa. 20 10.&6 10.60 
... oa. 22 .60 .611 
... 0.. ' 6 .60 .115 
... oa. 28 .615 .70 
8 oa. 20 .111 .80 

01. 22 .76 .110 
oa. 24 .10 1.00 

8 oa. 28 .115 1 .115 
1:l oa. 20 .110 1.10 
l:l 0 1. 22 1.00 !.lIS 
12 os. :u 1.10 1 .40 
12 0 1 . 26 1.IUI 1 .8 15 

C_plfte liDe Z.well lIeter, 

REYNOLDS RADIO CO., Inc. 613 19th Street 
DENVER, COW. 

Diatribufore 

. 'l'eD ........ 7ft .. w .t Sa UDIO 
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troia, an' a lot of high-dass records, all 
of which we put into U8e. 

We had a nice time. Music an' song, 
a blindin' fog of tobacco-smoke, poker
chips, nightly rough-house initiations into 
a Skull-Bones Lodge, an' dances in th' 
Unga dance-hall. Everybody chips into 
a eeneral chow fund, Old Judee an' some 
of th' other culinary gooneys do th' 
cookin', an' nobody washed th' dishes. 
We enjoys knotted sleepin' -blankets, 
shoes nailed to th' floor, sleep-walkers, 
an' a spark-coil shockin' rig on all th' 
door-knobs. In three weeks, th' joint 
looks like a Chink lodgin'-house struck 
by a typhoon. 

We keep a listenin' watch on Old 
Judge's ham set;. an' long before all the 
phones are installed, th' bunch begins to 
see the idea of stickin' around. One or 
two phones went fine, but when fifteen 
or twenty of 'em gets on the air, an' more 
comin' all the time, trouble begins. The 
boss of the King-Salmon company over
hears some Alaskan Fisheries' private 
dope about a band of natives comin' down 
from Nome to fish; an' the King-Salmon 
outfit rush boats out an' beat the other 
people to 'em. Then the Pacific-Ameri
can crowd spot a big run 'a fish at Heren
deen; but the Great Northern gang, 
gettin' wind of it by eavtldropping on the 
phone, sneab down an' cleans up all th' 
fish. A few days ·later some penonal 
ltuff trickles into th' receivers of a fish
hound who is beiil' slandered, an' there 
is a fight; then aome feministic scandal 
lew out which causes a shootin' scrap. 

Pretty lOOn th' whole outfit blossoms 
out with a bunch of eecret codes. And 
then real trouble starts. Puttin' coded 
stuff over telegraph is bad enough-but 
over a phone. Try itl 

While th' gob at N-P-Q was twn' 
straight stuff from a few phones, he got 
along fine, but now with twenty-eight on 
his over-worked neck an' everything 
comin' in code, he begins to get pretty 
savage. Listenin' in on Old Judge's set 
one momin', when the Brainless Swede 
is tryin' to get off his business, we hears 
th' first powwow. 

"Squeeche, trowback, Kinooschi, wio
lence, vafBe--you bane hear, yes?" 

"Hear whatl" snarls th' gob. "A 
tongue-twisted Hungarian peddlin' oys
ters, or a moon-struck Eskimo sobbin' a 
funeral dirge I Is it squeejee, throwback 
-how do ya spell that third one?" 

"K-o-n-i-u-j-i. Das Koniuji Island." 
"Koniuji, violence, waftle1" 
''Yus. Pulwerized, spoonfish, floosk." 
Before the gob has time to digest this, 

another fish-magnet up Naknek way 
comes slammin' on th' air. 

"Say, there, are you going to spend the 
rest of the month on that cursed mes
sage?" he fumes. "I can't stay here this 
way with the river full of salmon-my 
time is money I" . 

"Well, ya just gott'a wait, mister sal-
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mon-snatcher I" barb th' gob, hostile-like. 
"There's eight watin' their turns yet be
fore you. Ya better get a bookmper to 
th' phone if you're 80 doggone busy. 
Now, Unga, go ahead, pulverized, 
spawnfish, Rush." 

"Listen here, I don't want any t)f your 
lip, you navy fellow," snaps th' Naknek 
cannery-kinc, before the Brainlaa Swede 
can get back in. "The bookkeepers are 
working fourteen hours a day now
we've lOt nobody to sit here all day with 
this thing '" 

"Aclr, J.mnerwefterr 'rumbles th' 
thick, mushy note of old Rudolph Krup
caller, tb' codfish-kaiser at Hell-Fire's 
hang-out. "Bleue, mister Nicknack und 
shut up I Did you think' you iss der only 
one standing all der time here mit 'piz
ness fizzling by der finkers, yesl It's for 
tisbink I'm also, und chabbering all day, 
not I" 

"I can't stay here with you guys any 
more now," buSts in th' gob. "It's time 
fer my arc schedule with Cordova. See 
you all at eight tonight-g'bye." 

About a dozen phones come yellin' 
on the air at the same time, but it was 
no use. The eob was gone. 

"I've had enouch of this, danimit I" 
boils th' Naknek salmon-packer. "Hel
lo, Unga, U'e you still there?" 
"Y~d Ay sbU nit hyar even it 

bane wn veek, by golly I" 
"I undentand the operators are all 

down there at U nga-pleue tell our 
man we'd like him to come back up bere 
-right away I" 

, 'HURRAH I" whoope Fatty Gibbe. 
th' Naknek brapounder, who 

is listenin' in with me-an' he makes a 
dift for his suit<.ase. 

"You needn't be in such a I'UIb to 
submerge your safety-razor under your 
other shirt, Fat," I advites him. "You're 
goona be here with us a &ood while 
yet." 

"How 801" demands Fat, a biC striped 
necktie in one fist an' a pink undershirt 
in th' other-like a decorated balloon. 
"They said fer me to come back, didn't 
they?" 

"Yes, sure, but you're not COin'-not 
right away. You've lOt to wait fer th' 
rest of th' bunch." 

That night Fat tries to make a get
away, but he stumbles over a wash-tub 
full a' dirty dishes an' goes down with 
a crash that brings th' whole gang Ryin' 
out 'a their blankets to see if it's 'a 
earthquake. CaptUrin' Fat, we confis
cates his striped yellow tie an' lock it 
up in Old Judce's safe, which we know 
will keep hiin with us till we're ready 
for him to go. 

In another two weeb, about half the 
cannery outfits have sent word they 
want their ether-jammers to come back. 

"You gotta wait I" I declares to th' 
bunch, when lOme of 'ern begin to get 
anxious to co. "If half you brasspound-

-you can't buy a better 
receiving set anywhere 
ATANYPRICE · 

$40.00 

SPEOIPtO. 'l'101fS 

Olapp-Eutbm ~ H. B. 
erau.,e BeaelYW 

Puel-J'ormloa, IlaDUolllel,. lIaqlled. 
Oahln, Solid Xallopa,.. 
Oon -BaIAllf!td c)'Pe, I Rotary. • 

8&aUoaary plate.. Blill. Oil Veraler. 
Diala-lDd trucubl. lIIe&al. WIIl&a Ie

_ oa bla k 1P'9'&Il4. 
~taaa !ncSactaDc ....... ·Wouu la I'ormlea 

TaM. 
PIa&a IadactaaM-WoulI4 oa 1II014ed ball. 
BlIlII1aC P Black Rubber 00,.. ...... 
swttcll-I'u BIad .. 
llll •• Type H COO. 
Olrcal~la,1 a11'111l1& n..-aU"" LI 

ceued uad r Anaauoa, U. 8. Pa&aa' 
1f.. 11111 ••• 

UCUH4I oder AnlaVoq 
U. S. ~, IllSl' •• 

"B" B~-Ooa a III tOlJlpllrtm'lI 
Iud. eabwl or eneraal .. deal ...... 

QUALITY-and at a, reasonable price-is the appeal.that the Clapp
Eastham Type H. R. Regenerative Receiver makes to men who 

know wireless equipment. The specifications and the Clapp-Eastham 
reputation tell them the story. To the novice, the appearance of the set, 
the clear, sharp tones, its wide range, and the perfect regeneration on 
all wave-lengths between ISO and 825 meters, is convincing evidence. 
The quality in the solid mahogany Cabinet is reSected all throughout the 
set. Ask your dealer to show it to you. If he's temporarily out-and he 
may be, because the demand has been phenominal-write us. Send 6c 
in stamps for the C-E Radio Catalog. If you're at all interested in wire
less you ought to have it. 

CLAPP-EASTHAM COMPANY 
RADIO ENGINEERS 

140 Main St., Cambridge, MaIL 

m-~bort Wave Regenerative Set:s-_ 
ready for delivery, employing a well known single tuned circuit, 

aim~est to operate, minimum of coDtrola, Detector and 1imer' 

complete, mounted in Handsome Mahogany Cabinet, $70.00 

Also Colln B. Kennedy Company, and Magnavoz complete Unes. 

Dealen' PropolitioDa 

.... ll1e 'or ... OaWor. DedUft·troa am mer 

Hobrecht's 
1014 6th OperatiDc "KVQ" Sacramento, Calif. 

'I'wII ........ ,.. M" It Sa BADIO 
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GOULD THE LIGHT MAN OF STOCKTON, CALIF. 

Portable Wireless M·usic 
Receiving Outfits . 

For A gto, Camping Trips or Hom.e Use 
Radio will put life in your camping trips. 
Order Now. Deliveries about May 10th. 

Music, singing, news, weather reports, sermons, etc., broad
casted 10 A. M. to 9 P. M. from 20 stations in California. 
Detector, 2 stage amplifier and 90 volt "B" Battery ...•.••. $125.00 

A cover with handle to carry set, furnished free. 

Write Today-Radio Dept.-Music Schedules Free. 

GOULD, The Light Man 
Radio Phone Station KJQ 

615 E. Main Street Stockton, Calif. 

RADIO SUCCESS 
is assured by careful planning 

, Plan Bureau - Blue PrInt. 
Are espeeially prepared '" serve the 
amateur or commercial maD·expert or 
noviee. Genuine goodne.. and low 
prie •• have mnde them extremely popu· 
lar. We reeeive leUers of commen· 
dation almost every day. OUR METH· 
OD !l! 'J'() GIVE YOU CI.EAR AND 
CONCISE BLUF. PRINTS FOR USING 
STANDARD PARTS AND MATER
IALS THUS ENABLING YOU TO 
BUILD CHEAPLY AND (JUlCKLY. 
WE DO NOT SELL PARTS. 

Complde Nt or r.· Provfn VT hook~uo
ror re<ttol\"lna:. 12 
.cpu.~ blue prints 
lor 500.. 

Proven VT hook , ul_ 
tor phone U"IJl,tO\t,· 
aton. 12 .,paraLO 
bluo prlOIi tor $Oe-

<. ... 1'1'r plUiS. Ju...& 
(..,t. D~tall~ "nd 
ItfIO"·. IOU ezl~ 
hv .... t.o walle tho tol
lowLna: 

Th ..... dUror<nl lft1a'-. 
Short ",-are tuner. 
Lonl "'1.1'8 t~. 
IHLoctor unit. (m 

Q. S. A. COILS 
what sizes do you need? 

rOne Rla,e ImpIUSf'r. 
Two .. U.a8 "nlptlfttr 
'Cbree aUR'8 IJIlpUOrr. 
Loud JPhAt'r 

t;,e""",1 t"abntf'ta, . SeH't'ral book·upt. 
JIiI btue vrlnta in 111 Khlnl t'fflr)' 

d ... 11 n..,dod. ru.ht up ID d&le. 
Price U.oo _tpald . 

Send ua your ORDERS. You pay the 
Podman when aooda uri" next day. 
Immecllate ahlpmenle. 

Immediate 
Delivery 

THE CROSLEY 
:88.rciV-T SOCKET 

0.. ..... e4 perceIaIoo.'''' oa_ ...... _ft _ 
_ &loMe ......... , ... , ............. P. 
Ire. ...... Me" Cunnlnllh.m C-300 at 
".00, .. C-30J ., ".10. U, Z5c ....... 

CALIFORNIA RADIO LABORATORY 
P.O.B_4U - HaDI .... CaW. 

Chicago Radio Appantua Co. 
lac. 

411 South Doutoam St. ChI_co. m. 
• ." GrolUll. Floor BaleRoo. 

'ers go baclt on th' job now, it'll clear 
th' air enough so th' rest of th' fish
barons will get their business through. 
Let 'em yell an' rave till they all give 
up. United we stand, divided we don't 
eat I" 

T HE salmon-packers find out that 
runnin' a big radiophone is more 

than pushin' a button. A gale takes 
down an aerial; an' when it is put up 
again, the set is out of tune an' out of 
the game for two weeb till Mr. Aloy
sius Bean can get to it j another inter
ference-smasher ran up his filament cur
rent an' burnt out his tubes j one lost his 
instruction-boolt an' forgot how to start 
up j another, fool in' around with the 
current on, got his hand on the 25()(). 
volt plate-circuit, an' went to th' can
nery hospital. When he gets out, he 
sends Mr. Aloysius Bean to the same 
place for not tdlin' him th' thing was 
dangerous. 

Things on the air got snarled up 
worse every day. Schedules shot to 
pieces; two dozen fightin' -mad fish
hounds chewin' th' corners off their 
desks; an' th' gob at N-P-Q on th' point 
of hydrophobia. 

At last th' whole crowd give it up 
as a bad jo~aU but old Krugscaller 
an' the Brainless Swede. These two 
keep hangin' on, day aher day, and as 
all the other tish-magn_ets are howlin' 
for the key-punchers to come back, I 
decides it's necessary to do somethin'. 

Happenin' to know that the marshal 
has a confiscated stock of Canadian real
stuff, we pulls off a sham-battle inth' 
dance-hall one night an' gets him away 
.from his shack long enough to break in 
an' grab a case-or two. The Naknek 
salmon-packer had sent his big tub-boat 
"Slulikoff" down to Unga with orders 
to bring back Fat; and I takes the case 
,of glassware down to the skipper. 

"If you go back: home without Fat, 
you'U probably get killed, won't you?" 
I remarks, as a preliminary. 

"I ain't goin' back without him ," 
yells th' tug-boat navigator, spittin' a 
shovelful 'a chewin'-tobacco over the lee 
rail. "If you'd 'a heard what th' boss 
said--" 

"Well, here's !l proposition," I cuts 
in. "Take this box up to th' navy oper
ator at Pribiloff; then come back, an' 
we'll let Fat go with you." 

"Yep, sure, you belcha , 111 take it I" 
exclaims th' skipper, makin' a grab fer 
th' box. "Say, if you'd 'a heard what 
the boss said--" 

"Handle it careful," I warns him. 
"It's full 'a delicate-wireless instru
ments." 

T WO evenings later, we hears tb' 
Brainless Swede an' old Krugscal

ler havin' their usual row about who is 
goin' to clear first. 

Iry ou hat no business talking over 
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"CHELSEA" 
No. 50 Amplifying Transformer 
was designed for use with the present day models of vacuum tubes, and when so used produces 
remarkable amplification, with minimum noise. It is well adapted for table mounting or may 
be panel mounted in any position. 

Terminals are marked for 
best connection. Only high
est grade materials and 
workmanship employed. Its 
high efficiency together with 
its neat appearance and 
compactness, makes it a 
predominating feature In 

any radio receiving equip
ment. 

IMMEDIATE DELIVERY 

Price as shown, $4.50 
Unmounted • • $3.75 

Bulletin sent upon request. 

Purchase from your dealer. 
If he does not have it, send 
to us. 

CHELSEA RADIO 
1 50-1 56 Fifth St. 

COMPANY 
Chelsea, Mass. 

SERVICE·TESTED RADIO EQUIPMENT 
We lui.,. detenalDed to HCDre a portIoa of thl n4Jo 1IuaIneu on the Padftc Cout ud r.lIae that to do eo "e 1D •• t oller eolDellldncelDRt to make oar 

eIlorte RcceMful. Oar Idea of the _l1li that WeeterD amateun 40 IUIt parchue bolD Butem aaadlet8 oa a Iuaw _Ie Ie that ". 4eallre .... Iocalecl too 
far away froID woal4-be caalolD_ To el1aalute objMtlOIIII ariaID& bolD tIale baD4lcap "elul.,. bwaprated oar "SUnCB-TBSTBD" plu of .eWnc eqalPIDlnt. 

BY." artId. "hIch "e Ulp out wfll be teelecl thoroa&hl7 III Out laboratori .. baton It Ie .eat to oar customer. TIIan wfll be DO nell tlaIqa u tabee "hIch 
do DOt oac\llate or "B" _ttart .. "lIIch 10 deed III a .bon time for the .tmpl. nucln that UIJ' of th ... artIc1ee wfll be ubaaatt.,.17 teeleclill ACl'trAl. SUVICB 
baton til. parchu.r recef9 .. It. . 

Secoa417 ". wfll pa)' an __ I chaq .. on orden ncee4laa ",00. Th\a wfll make oar .qalPIDlilt .... ch .. per tIaUIlt can be boaaht oa the cout " ... 
pdcee .... oftRlII&Jaer tIaUI USlecl II), the 1IWl1lfaetar.r. It Ie a.ecu ... to IDeation that oar prlcee ..... tr1ct17 llet u can be IMII bJ th. folJowtaa llet: 

Radio Corooration Products 
w ..... 4letribatorl UI4 jobbere for thella4lo Corporatioa of "".nca UI4 al".,. ~a COlDpiete ltoct of their appuataa. W.llet below th_ CO_ 

plate Ua. UI4 III addition can RPpii Joa with thella4lo C«potatloD C. W. illlltractioa booll: at lie per copy. 
Item VACUlJJI TUBBS Uat Price Ita! OlUTJlOl'f 1lBCTInBJl8 Uat PrIce 

1 Ra4IoUon ietector) UV-~ .• ••• • ••• • • •• • •• •• " .. .... . .. ' I." II Io."att KeDOtroa. UV-IIII ..... . ....... ..... . ............ , . .. 
I RadJotroII ampWIerJvUV-IOI. .. . .. ... .. ..... ..... .. .... . .... 7 llOowa&& ~ UV-117 ... ........ . .. ... ..... . . . ... , • .. ... :. == IG.,,:!~) uV~:: :::::: : :::::: : :::::::::: :: : II:: VACUlJJI TUBB 8OCDT8 
II BadIotron 5O-_U) UV-II06 .....• . . ••. • • •• • • •• •• • ••• • . . U'." B PorceIaID IIocII:eC ltOl' UV-IOO. IOI.IOI. IIII) tJB.-.6d...... I." 

II PorceIaID Sock.. tOl' UV-108 aDd UV-I17l OT-Ml . • • • • • I." 
POWBJl TRAl'fSJIOlUOltS ~OR C.W. 8BT8 10 Ball:eUte Sock .. (or UV-~IOI.IOItfol~P-663...... . 1." 

11 8I&-watt. UP-1188.. . .. .. .. .... .... .. .......... .. ....... II. " 11 MountlDp (I5O-_n tube) -601. .......... .... I . " 
II 750-_U. UP-I018 ......• . ••.. • ...... • .. " .•... •• ....• ,. M . " 8PBCJAL COl'fDBl'fSUS ~OR C.W. 8BT8 

A-J'Uamlilt h_&tq Tramtorm ... tor UV-4CH. UP-1888. .. . 86 ADteDna &...t.. 00Dcl_.711OO V •• 0001 •• 0006 • • oooa mtd., 
&-Po" ... Tr...ronDer tOl' UV~ UP-18811.. . ..... . .. .. UO-I0111 . ... . . . . . . . .. . . . . . . . . . . .. . ... . . .... .... . ... . 

C.W. ACCB880RDS =, r=.. ... &.~r~I~~~'\y~aJf .. ~: :: : : 
I. o.cmatloa Tr...rorm ... Ul.-lOO8 .. \ .. .. . ... . ...... .. ..... 11." IB BPecIaI Ooad __ .001 mtd..11000 V .• UO-I808 .. ..... ... . 

I." I." I." , ... 
III Mapetic ModulatorUtru&o 1~ amp., OT-IM3.... . ..... . . . ... VACUlJJI TUBB DETECTOR ACCBSSORIBB 
III Mapetlc Modulator I &0 I~ am'p.) OT-13117 . . . ........ .1 . " 
17 MapeticModuiator 3 &o6amp.)OT-I387 .... .. ..... .. 17 ... Ie Internlve.lmDlitJ1D&TraIIIIform .... UV-71I ... .. .. .... .... , ... 
18 FIlter Reactor (UIO amp.) UP-I~II .... .. . ............ 11 . " to BDedai " A" B&tttir7 Potentlom_. Pll--638... .. .. . .. .... . I." 
111 FIlter Reactor (300 mOl amp.) UP-I~7.. .... .. .. .. .. .. .. . 11 . 71 .1 T".buIar Grid and Plate OOnd_ ......... .. . .. .. .. ..... .. 

IY ~=-=!..:rTniti~7U6v::uO:':"·I·ei .. :::::: ::::: :::: f:H ::=:a=3: g~:.::::: : ::: : : : : :: :: : ::: :: :::::: : : :: 
.. FIlter OOnd_.f mfd.-760 V .. UO-I83I . .... . .. . . . . ... . I .BI .0C)1 mfd. U~II . .... ... . ... . ........ . ... . .. . . ... . 
13 FIlter Oond_. U mfd.-1760 V ...... UO-I8M. . .. . .. ...... . I . " GrI.OO2d .!...~d. U0-670 . .. .. . . .. . .. . .. .... ....... .. . ... .. 
M Fllter .Oond8ll8m'J l -mfd.-1760 V .• u0-1C1311 . .. .. . . .. .. . . . . I..... __ 
86 TraDmtltter Grla Leak (6-".tt tubMl .1IOOO atune UP-17111 . . 1.11 UP-6OII • • 011 ~hm UP-IIIB • • 76 mlJOhm 
III TraDmtltter Grid Leak (60 and aaG-_tt tubM). l1OOO ohlllll. UP-liIO. . 1 UP-IIIII. 1 .0 

UP-I718.... ... .... .. .. .. .. . .. .. .... ....... .......... 1.11 UI'-611 • • 111 • UP--6IO.1.111 • 
17 ADteDna Ammeter. 0.1.11 amp"-t1..M-II3O. .. .. ...... . . ... . . . . ... UI'-6II •. 10 UP-IiII.l . 11 
18 ADteDna Ammrter. Q..6 amp .• UM-638....... . . . ........... ' .11 UI'-6II •. 86 UP-~I . I . 76 
III ~ Key VQ-:8OII .. .. ..... ...... ...... ........ ...... I . " UI'-6I., . 80 UP--618.I .OO 
80 Mlcropbone Trailatorm ... lJP.--t1. . . . . . . . . . . . . . . . . . . . . . .. .. 7 .11 UI'-6II1. . to UP-6I4. 2 .60 
31 J'Uament Rh_tat (for UV-IOO. 301 and 101) PR-63I1 . . . . . I . " UP-IIII1. .60 UP-686. 3 .00 .. 

.... 
•. 11 
1." I." 

n J'Uameat Rh-u.t (tor UV-103 ... dlO&) PT-.'I37... ...... . .. ... UI'-617. .00 UP-IIIII •• . 00 .. 
II ~Grld Chopper PX-I838.... . . . ....... .. .... . ...... 7.11 UP~17, 6 .00 .. • . . .. . .. .. . .. .......... .. ..... eadl ".'1 
M Shaft uah1np tor H" or 1\" mO&Or ahatt.................. .1' "Grid I.eaK MOWltiq UX--643.. .... .... .. . ...... . .... . .. . .. 

ELECTRICAL SPECIALTY COMPANY, 48-50 South Front Street, Columbus, Ohio 

T.lI them that )'on .. " It In RADIO 

65 



66 

RADIO 
GALENA 

CUBES 

MAKE YOUR OWN 
A. ...... e of tha f.d of tha ... rcitJ of ~ 

J ~ 
radio material ... Ith which to .... mhlt! ~ 
yoUI' o ... n eat, .... he.a lilted helo .... 
liat of lteml wa hna In ltock NOW. 

Howner, If ),ou need 80methinl not lilted. 
WJ'lte na and If It il to b. had, we ban It. 

BAEBLn'B 
Inll.t on the lenuine Gracie XX Bakelita 

dlalecto. Thil I. the belt for radio in· 
lulation. Cut to an), Ibe ..•• '2.26 per lb. 

Perfect- and Sensitive 
Direct From Mine 

Sizes: Twelve and 
Twenty-five cents 

Discounts in quantity orders 

Empire Electric 
Machinery Co. 

401 Penn. Ave. 
JOPLIN, MO. 

OODlll'r1l 
Your home·mad. let might ha the best 

in the world for recei.lng or landing, but 
it won't look anJthing if it IBn't en· 
elOled In • nice looking c.blnet. We he.e 
• ltock of lolld oak cabineta, fumed lIniah 
and w.x poliahed. Sizes: 

711 7 ................ 3.00 
7 lI12 ...••.•.....•.• 3.26 
6 x 14, .••.••.•.•••••• 3.26 . 
7 x 18 ••.•.••.•.••••• '.26 

AU c.bineta are blnled toP. rabblte %" 
for panel. 

'l'VBDI'G 
Sp.ghettl tubing co.erinl JOUl' wirinl 

makel Jour lat look 100 per cent better, 
belidel .dding to Ita alllclency. We hne 
two colora, )'eUo ..... nd bl.ck In 2 ~ feet 
lanltba .t 18 centl eaoh length. Specif), 
whether for l' or 18 puge .ire. 

BO'rOBS 
Good rotors .ra h.rd to get .t thla time. 

but .a .re fonnnate. W. he.e • lot 
.nd thu .re ,004. 

S ~ Inch di ......... '0.70 .. . 
, Inch dl ......... 1.00 .. . 

Theae rotora .re .lreadJ drilled for Ih.ft. 
Speci.1 am.U Iile "B" b.Ueriel, 22Y., 

.oltl •• t •.••• • .•••••..••••••• '0.80 ... 
B •• t g.lana, double telted cryst.ls 

mounted in hlghlJ polished met.l. '0.80 .. . 
Sam •••• bo ••• hut unmoUDted. . • .16 .. . 

Beacon l1&hu \h. WI,F 10% 
radio Ierne. 

BUOON BADIO BLBO'flUO OOMPANY 
11'6 GreenWich SUM&, 

, N_ York 01~ 

Binding Posts, Contact Points, Switch Levers, Etc. 
Quality cooda only. For Manufacturel'1l and Dealel'1l 

- Made by-

PREMIER DENTAL MFG. CO. 
Get our literature 56 N. Second St., Philadelphia, Pa. 

Manufacturers of 

cw 
Apparatus and 

'ONE TO SIX STAGE AMPLIFYING 
RECEIVING SETS 

SendlOcforcabdogue 

The American Radio Sales & Service Co. 
MANSFIELD OHIO 
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dar except Ay bane tru here first al
ready!" howls !h' Swede. "Das navy 
yentleman ha telled you before .t' kip 
qviet ven Ay bane talkin', by golly!" 

flAch, himmel! All night you ISS 

hollering und it's schwearing here I'm 
because it's talking not English you 
spoke, but Swede ehabber. Doesn't der 
opberator told you already your bra
nunziation iss so sweet, like a funeral 
singing in Lapland, yes I" 

Before the Brainless Swede can get 
back on this, th' gob comes on the air, 
gloriously hooked up to our case of
wireless instruments. 

"Hie-hullo there Dushy an' Sweedie, 
01' dears," he chirrups, lovin'-lile. 
"Glad t' see th' battle 'a wind an' words 
is, hie-howlin' its merry way along 
this evenin'. I'm jesh enjoyin' a beau
shiful preshent some darlin' angelsh 
shent me today, an' I'm sh' happy I'm 
just about ready t' climb up th' wirelesh 
mast an' flyaway t' heaven! Say, I 
guessh long's we're gonna be here all 
night t'night, we mightsh well have a 
little mushik~h, Sweedie! I got 
shome new records hie-here, an' I'll 
stick: th' trans--transhmisher up to th' 
phonograph sh's we can all enjoy thesh 
pashin' idle hours--huh Dushy!" 

Sure enough, we can hear the gob 
erankin' up his music-box; an' then 
over the air there comes a horrific 
squawkin' like a duet sung by a colicky 
mule an' a jealous tom-cat. At last th' 
thing clatters to a welcome end. 

"Fellas, that wash 'Th' Moonshine's 
Hid in th' Cowshed,' shung by Frenzied 
Wheelbarrows an' Hollar Louder. I 
got dozensh more 'a thesh pretty shongs, 
an' if th' anglesh preshent holds out, 
I'm gonna play 'em all. Let th' benifi
shunt harmonies be shung to all th' 
world, thanksh to th' two greatest mod
ern invenshuns shience has given to 
man I Just a minute an' we'll have 
another." 

"Say, D1X, mister Briploff," pleads 
old Krugscaller, after th' happy gob has 
perpetrated four or five more unmusical 
outrages on th' agonized ether. "Moosik 
iss moosik, but pizness iss greenpad:s, 
und fishing all day iss no s1eepings
pesides der poolcs iss not keeped today 
yet to be twiddle-finkering at midnight 
by der tellingfoam here, und der wife 
says to come right aways to bed in." 

"Aw, whash th' use 'a bein' so hie 
huffy, when we're all havin' shush a 
grand eelebrashun, Dushy," grumbles 
th' gob. "Ash codfish-snailers, you an 
Sweedie 01' dear are a fine pair 'a hie 
-hooks, but when it comes to wirdesh 
concerts, you don't know th' difference 
between Crusho's 'Vermishelli' an' a 
scandal In a boiler-shop. That lash 
shong was 'Las Tid:1y Crocodillas, 
shrieked by Gallopin' Curses. Jush a 
minute an' we'll have another." 

"Dumkopff' explodes old Krugscal 
ler. "It's finished I'm tellyfoaming by 
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The CAPITAL Serves Indiana, Ohio 
and Kentucky 

Iml!TioT of Salf'iToom 

~HE Capital Radio Supply Company, located 
\...) at Indianapolis, was organized by promi
nent business men for the purpose of supplying 
this territory with the finest, most dependable 
and efficient radio equipment made. 

Among the prominent manufacturers who are 
represented by this company are Grebe, Ken
nedy, Remler, King Am-pli-tone, Hipco Batteries. 
Western Electric, Signal and Tuska. 

Because of the financial strength, the experi
ence and efficiency of the organization and the 
geographical location, the Capital Radio Supply 
Company is logically the distributor to success
fully handle this rich territory. 

CAPITAL RADIO SUPPLY COMPANY, 
Indianapolis, U. S. A. 
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6 "ltbOX" Volt 
Storage Batteries 

E Iflelenq 
conoID,. 
,Ddurance 

Radio Special 
Guaranteed Two Years 

60 
90 

AMPERE 
HOUR . 

AMPERE 
HOUR · 

NINE PLATES $'1 SOO 
PER CELL 

11 PLATES $1750 
PER CELL 

LARSON & ZINNAMON 
439 Colden Cate Ave., San Franclec:o, Calif. 

Dealen-Write For Proposition 
Mail Orders Promptly Attended To 

Brach Vacuum Radio 
Lightning Arresters 

For~Radio Telegraph and Radio Telephone Receiving Stations 

Approncl IIIId Liated lIumbv 3962 b)' the lIal:loDal Jloard 0' Ftl'e UDderwrtten .. IDitabll 
nbRitate for tho I1'Oan4iDI nrttch r .. Dired b)' the lIatloDal Blec\rtc 004e BDlI 86-0_ 
W1Iere Jta410 TrlllUlDitterl are Operated frOID PDbUc Semee MIbla, two Jlrach Ba410 Pro
tecWII CODDecW4 In lort.. Wi\h ID1dpoln\ 11'01lll4e4, farD1aJl tho loan upealn, IIIId \hI 
lIMe DrOt8cUoD aaam.t lar... Price tlI.IIO_ 
ord ... I'1T to mako nro 01 obtablbll • lapp1)'. Paten" allowed and PID4blI. MaDalae

Rren of Llahtabll Arreatere. Slpal, TellphoDO IIIId Wlre1eal SpectalUea. 

L S. BRACH MFG. CO. 

Watch Our Ad for Bargains 
ONer \h01l OW' .DppUea froID u. 10"" 
off llal OD all ord .... for OW lappllea re-

0411,,04 b)' u darlDr Mlrch. 
12W! ",U BI-Gee B-bat plaiD 90 CeD" 
11\11 "oll m-Goe B-bat tapped '1.10 

If 'bal bDrDt-oat wbo II Dot broken "0 ane. 
TOG 1I0e oa the puroJa ... prlco of aD)' DO" tabe. 

OlTXZBli'S aADIO SOVIo. STATIOll 
P. O. Jlos 1116. MatWon, lWDoil 

127-1%9 Suaael Ave., Newark, N. J. 

We Want You 
to write us today for full details 
on our new subscription agency. 
You can make many extra dollars 
in your spare time. Write NOW. 

RADIO 
Pacific Bldg., San Francisco, Cal. 
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navy slobs crazy mit phonographs und 
singing all der night out like nightmares 
und chackass deliriums I Codfish brains 
goes by codfishing, und wireless opber
ators gocl: '. by midnight electrics und 
lying all der night up mit hollering und 
loose talking machine screws I It's under 
der bed alr~ady I'm in I 
Th~t settle$ Dutchy; but the Brain

less Swede still sticks. About two o'clock 
in th' mornin' 'the gob goes to sleep with 
his set runnin' ; an' he seems to have left 
his transmitter lyin' on a table or some
thin' near his head, because we can hear 
him snorin' on th' air, like a distant 
rumblin' 'a autumn thunder. Th' 
Swede keeps yellin' away, tryin' to wal::e 
him up, until Hell-Fire slips out to the 
K-V-I engine-house with a bucket of 
water, an' dumps it in th' gasoline-tank. 

Pretty soon th' old gas-mule gives a 
couple 'a consumptive chugs, splutters 
an' suclcs wind, an' then dies stone-dead. 
An hour later, th' Swede comes dashin' 
over to our peacefully-sleepin' camp, 
wild-eyed an' cursin'. 

"Yumpin snalces I After Ay bane vait
ing whole night das navy stewbum vent 
avay before I vas speaking vun vord of 
fivf messages I vas writing tree days al
ready yet, and now das gasoline engine 
stopped vorking, but for vy, I can't see! 
By golly, Ay bane qvit I" 

T HE next morning, I tal::es charge of 
the Swede's phone an' spreads a 

general call to all th' fish-barons to be 
on th' job at eight o'clock. That Right, 
with all th' brasspounders that can 
squeeze into th' shack crowded around, 
I calls a roll; an' there is a hundred
percent attendance on th' air. 

"Now then, we're ready to talk busi
ness," I commences. "After tryin' to be 
your own operators for three months, 
you've found out you're like a bunch 'a 
blaclcsmiths tryin' to tailor their own 
suits. Small phone sets can be run by 
anybody, even salmon-packers, but out
fits the size of these tal::e as good 'a oper
ator to handle 'em an' keep 'em perkin' 
as a telegraph set does. Handlin' com
mercial business tal::es somebody's time, 
anyway; you can't always sit down an' 
clear right away, no matter how clever 
you are; an' if there's a heavy jam on 
th' air, an' you don't know th' game, 
you won't clear a'taU. 

"Handlin' business telegrams over a 
phone ain't satisfactory, especially when 
they're full 'a names an' words hard to 
spell. Besides, nobody wants his private 
business shouted a thousand miles 
around with ten hundred million people 
stickin' up aerials to ~ear it; an' puttin' 
code an' cipher over a radiophone would 
turn a psalm-singer into a cursin' maniac 
inside of a week-even th' Brainless 
Swede here admits that. 

"Th' tube sets are all right, an' can't 
be beat, but we')) have to put in circuits 
to handle th' business on undamped tde-
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Unexcelled for C. W. Reception 
D o you want to bear ALL the broadcast

ing stations within 1000 miles? Do you 
want a receiving outfit acknowledged by lead
ing amateurs to be "unexcelled for C. W. re
ception"? Do you want a twier' 24% more . 
selective than its famous predecessor? Do 
you want to practice real economy by buying 
an outfit that will render more value per dol
lar over yean of service than cheaper sets? 

The men who first sent messages aer088 the 
Atlantic in the recent A. R. R. L. tests have 
selected, from their wealth of experience, the 
equipment shown above as unsurpassed in 
radio. This set would be a handsome feature 
of the most tastefully furnished home. It is 
an outfit that anyone can use succetsfully with
out previous experience, to entertain a group 
of friends. And it is also an outfit that, in 
the hands of an expert, accomplishes record 
breaking results. 

Tested, proven units are combined to make a 
complete set without a weak link. The tuner 
is the famous Paragon R. A. Ten regenerative 
receiver,-the world's leading short wave 
tuner. To this is added its companion instru
ment, Paragon D A 2 Vacuum Tube Detector 
and two-step amplifier. Then comes tbe 
Radio Magnavox, which sends wireless tele-

phone concerts a8 well as code, clearly all over 
a room or hall without detracting from the 
original tonal qualities. For sharp tuning, head 
phones are provided - Baldwin type "C", 
standard of .the world. Every· it~ of acces-

. lOry equipment is supplied-of a qwillty con
sistent with the Paragon instruments . that 
form the heart of this set. This includes 3 
Radiotron vacuum tubes, 3 Eveready "S" Bat
teries, 1 60-80 Ampere-hour storage battery, 
specially built for radio work, and our Num
ber 3 antenna equipment, with ·wire and insu
lators for a 4 wire 100 ft. aerial, lead-in wire, 
ground clamp, etc. 

Not a single item is omitted for a complete 
installation. The actual work of installation 
is reduced to a minimum. Simply put up your 
aeriaI, insert tubes, hook-on batteries, make 
an easy ground connection-and you are ready 
to listen. 

The price complete is $256.50. Quality Con
sidered, we confidently recommend this outfit 
as todays best buy in radio. If you live in 
New York examine this equipment at the Con
tinental store. If you live farther away, order 
by mail. Shipment immediately, by express, 
accompanied by the Continental guarantee of 
satisfaction. 

CONTINENT AL 
RADIO and ELECTRIC CORP. 
Dept. G-5 6 Warren Street 

.. N e.., Y 0 r k'. L. a din. ", i ,. • I • •• H 0 U • e" 
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"The Si,n 01 .. Lon, Life" 

AN "ACE" IS ALL YOU NEED 
for the best "B" Battery results 

From Your Radio Set 
A luperior "b" battery technically de
liped to meet the demands of Radio, 
and "honeat built" from binding POlt to 
baked-on finish. 

"The Power BehirstJ the Phon," 

Get them at your dealer or write for catalog 

ACE BATIERY MANUFACTURING CORP. 
Gen. 0fIIc:a 495 Broome St. New York City F'.ctory 359 W.Bdway 

ATTENTION AMATEURS! . ,.trand No. 22 Antenna Wire, 75c per 100 feet. 
Enamel Wire No. 22 t.o No. 30 B. S., 8Se per pound on 1 pound spools. 

THE QUAKER LIGHT SUPPLY CO. 
728 Arch St., Philadelphia, pa. 

KEYSTONE RHEOSTAT 

Tb. "K.,a&oDe" Ia ODe of 'b. 8D .. ' OOD' 
a&neW rb_.... OD 'be mark.&, aDd la mad. 
of 'b. b .. , b .. , r .. ldID •. aDd dDrabl. mao 
larlal ,,_Ibl. &0 obtaiD. Hea' ID appearaDo" 
Ia 2~ dl ...... " .. deep. aDd ~~ ... ban. All par" 
are mad. of br .... aDd ~oID .. r Ia of bea., br .... 
Dlokel plaW aDd pollabed. RealalaDc. Ia II 
01uDa, 1 ~ amp.. COIT7ID. copac",. CaD be 
... 11, mODDW OD back of paD.1 b, oDI, drllllDI 
two bole.. al.. dial CaD be uaed, IDa&0a4 of 'b. 
1ID0b aDd polD"r fonal.bed. RealataDc. la woWid 
lI.bU, OD aD luula&lD. .'rlp aDd caD DO' b .. 
com. looa.. Bold OD a cuaraDlao of .. ,iataclloD 
or purobue prlc. will b. refoDded. 

PBIOB fl.1II 
Amalaun aDd couUuc&ore, dOD" .Iaa HDd· 

ID. 5 COD" ID ,tampa for our comple'. ae' 0' 
bllll.Uu OD raw material.. .aebl.. acre ... 
wlr.. .'aDdard appara'ue. audloD aDd ampllfylD • 
• wantue. aDd .... mOD., aDd lime. 

K87atone Radio ColnpaD7' 
Gr ... 'ftlle. PaD. 

~ANELS 
OfO-" .... FWIII 

Tr.ted wiUa all*ia1 ~ made b'.... WIll 00' Warp • 
8briak aDd ia ool eleelad b, Tempera&we ..... - Wa&er
--'ud 11:-0. DieIeoVio -'- ~maebiDoId 
:;.'d will :0. Cnok ~BllEAK. C';'" JOOCI .. BebllIe. 
w .... ~ &0 Pip ~PU7 &be followmcu..: 
•••• .~ ........... I . IO ••• 12 •• ''' ........... 11.10 
... 7 '. • ........... 71 ".14'. ·1Nak ••••• 1.7I 
"a1~'. ·1Nak ..... l.00 12'.14' ............ I .• 
".11 '. • .......... 1.21 12·1l21·. • .......... '.00 
... ~ •• ;.~ •• ;$AO .. ;.~.lO, ~.lZ.UO"; 
S~.l""7I'" • 
AIIII ........ ,.I*",. ........... lhU; .. U ... ,. ........ 
W. will be pIIued &0 qao&e prioee 00 "'- paaeII col &0 a oM
-' liM .. ,.. III JODr "\I 1M ..... NO rID 
8AMI'LB8. 

TENSO MFG. CO., ManhaII, M" ... 

ew~FREE 
~ Keep up·w· ..... Leana aboul 

.", ~ all &b. bl. r_' Impro ••• 
~ m.D" ID radio appara'lII. 
~ ..... " {Ia." obook foil of b .. , 

aDd bta ... ' .. Iu.. of Amerl. 
ca'. III Iea4lD. DlaDufecmu.ra. )(0.' comple" IDOlud .. 
neryWDI. 

TWO H·8 LEADERS: 
Red·H.ad Redlo pbOD", 1000 
01uDa, mlll&ary bead baDd wI'h 
cord oompl." $8 

Get tAo z..tut per pair •••••••••••••• ..... _.t. ArliDIloD T .. W Cry.tala. 
...... li .. ' r:_1Q OoleDo 01' 81110011. Oer&ltled 

..' , Sea .uper .. eul,I... P.r 25 
TAU Catfllo. cry,"1 . . • . . • • • • • • • • C 

IV"'- ,_ .,. F ..... Catfll •• TfMIq 

THE NEWMAN-STERN COMPANY 
~BIda. 0_ ....... 01110 

- -- LOOK -- -
THRU STEVENS 

WINDOWS 
Patent Pending 

Improves the appearance of your 
paneL 

Keepi out dOlt and ventilate. the 
cabinet. 

Black or Nickel Finish 
Price '1.00 

At your dealer's, or by mail. 

e®I@ 
Maken of Radio Acce .. oriea 

434 60th St.. 
Oakland, California. 

TURN TO PAGE 31 
'hD ........ ,.. laW I. Ia UDIO 
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graph-not telephone. Now, to put in 
these circuits will cost you-wait a 
minute---" 

I covers the transmitter-mouthpiece 
with my hand, an' turns to the bunch 
crowded around. 

"How much have we spent for grub 
an' stuff since we been here?" I asb. 

"Nearly twenty-four hundred bucb," 
repli~ Hell-Fire, who has th' figum;. 
"About eighty-six plunb apiece." 

"All right, say ninety dollars," I re
joins. "To put in key-circuits on these 
sets won't cost nothin' but five dollars 
each for th' send in' keys." 

I takes my hand off the transmitter. 
"To put in these circuits on your 

phone sets will cost five dollars apiece 
for telegraph keys an' ninety dollars for 
-for th' rest of th' apparatus an' thin&s 
we have to eel. Th' operators will 
leav~ tonight on th' 'Sllelilofl'; and as 
each one 'wIll 'hook up his own key-cir
cuit, all you have to do is to each pay 
your own operator ninety-five simoleona 
for th' stuff we have to ·furnish. Now, 
is this O. K.?" 

"Ye,!' 
Twenty~ight WOO-watt tube sets in 

at once knocked th' phones clean off my 
bean. 

A ND that is really the end of the 
story. The extra tube set that was 

in N-P-Q is now in Old Judge's den 
beside his amateur set; and on Sunday 
afternoons, when the Alaskan air is 
drowsy and peaceful, twenty-eight brass
pounders lean back in their chairs and 
enjoy a musical concert played on Old 
Judge's phonograph. Tune up around 
eighteen-hundred meters 800le quiet Suo
day evening, and, if your set is good 
enough, you'll probably hear it. 

TWO STEP AMPLIFIERS 
OOJll'I.B'l'B - BFPlOIBlft 

Wrlw lor n-tpUoa 
Radio Suppfy. & Repair Co. 

11711 16th 8'.. BIID FraDc:bco 

BAKELITE V. T. SOCJ{ETS 
70 CENTS EACH 

De,.ctor p.Dela with Jack. • • • . . • • . .. , •• 00 
Two a"p amplltle ... with Jack. • • • • . •. ~O.OO 
Varlometen . . •..•••.•••.•••..• . . • 3.00 

Ba410 81lpplt_ 01 all IdDda 
8pecla.ll7 dea1ped appara&u 

PERFECTION RADIO CO. 
617 Horth BiqaJaDd A.... OK Pgk, ma. 

BEACON 
Can Supply You with all Radio 

Pub and Seta. 

BEACON RADIO " ELECI'RIC CO. 
z .. c.-..... St .. _ hilt Plan. Ne. Y.' Cit, 

Put PBP taw ,our GrnSaL v •• 
KBTB~.u..ELJlB1r. 

If you WaD' your ........ aDIi coDeena &0 
oom. 'brou.h clear aDd loud. 

KI7 ... I·Kleer I. DO' .zpeul.e. A.k yO\ll' 
deal.r &0 .bow YOIl bow " work.. or wrlla for 
our propoaltioD. The 

KBTII~AL-JD.IIJm 
OompaD7. BelllawJ'ed. 

DepL P. 2211" 8_' It ~roadw .... H. T. O. 
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RADIO 
Batteries 
A Special Size for Every Radio Requirement 

GUARANTEED FOR 
TWO YEARS 

Every part in the Cooper Radio Battery, regardless of itS·· 
importance. is constructeq of the finest quality of material and 
is designed and tested to withstand the most severe service. 

DEALERS AND. 
MANUFACTURERS • 

Write for Complete Details. 
Let Us Figure on Your Requirements. 

The Cooner-California Co. 
P,,"CIFIC COAST UNIT 

1034 Geary Street San Francisco, CaL 

The Camera Man Fell 
Down On The Job 

That's why it's hard for us to tell you 
about the 

"NORTHWESTERN" 
UNIT V ARIOCOUPLER 

Without a "Cut" which wasn't done on time. 

Mounted Unmounted 

$15.00 $6.50 
WELL, ANYWAY-It's a big brother to 

the variometer we .showed'you last month
panel same height, but twice as long-back 
connected thruout-and sure does "talk." 

Hallock and 
Watson Radio 'Service 

192 PARK ST. PORTLAND, ORE. 

OPERATING STATIONS "KGG" AND "7XI" 
(Only Five Watts, But She'll Grow) 

The NEW EXIDE RADIO BATTERY 
IS NOW READY 

When the enning meal in count· 
I... home. i. tnl.hed, the faml\y 
leUle. ltaelf oomfonably in tbe 
living room for In evening'. en· 
tertainment by wlrel ... talepbony. 

Tbe inatrument i. let up, a dial 
I. turned, and from a diltan' city 
tbe voice of an operltic Itlr fin .. 
the room. Or, at anotber turn of 
the dial, bed· time .toriel for the 
children Ire beard.. Again, the 
Itrlinl of a cburch organ, the voic .. 
of the choir a. well .. a sermon, 

are beard from some church many mile. away. 
But to inlure maximum enjoyment from any rldlo o.tllt, 

an abaolutely dependable .torage battary i ... Ientill __ bal
ter:r deaieed to provide ateady current-. battary whoae 
voltage WIll not drop after a few minutea' n.e and necea.i
tate frequent adjustmentl of the apparatul. 

To meet theae demand. tbe Exide Radio Battary h.. been 
built. 

From ita practically unbreakable lara to ita bolt COJlJlector 
terminal., every detail of thi. battery rellecta the intimate 
knowledge of Itorage batteries wbich ita bullden pollell. 

The .plendid resultl obtained with the Exide Radio Battary 
can be dellnitely attributad to tbe long experience behind It. 
For In the thirty-four yea... that Exide Batterie. han been 
built for e .. ery purpo.e, much haa been leamed tbat wal ap
plied In designing a battery Ipeciftcally for radio work. 

Platel that ina .... e long hfe withont reducing tIIi. acti"lty; 
wood leparaton of tbe type that hau proud .0 .ueceltful In 
tbe famout Exide automobile batteriea; jara that will with
,tand an unulual amount of hard ullge; and terminala tbal 
illlure perfed contact tbrougb the aimple tightening of a nut 
-theae are brielly, aome of tbe feature. of the Eside Radio 
Battery. 

The following table ahow. the four Ihe. in which tbla bat· 
tery ia made, witb ampere·hollr capacities ranging from 20 to 
120, according to the Bomber of platel. The our·all height 
of tbe battery ia approximately 9% Inehel; the width, 7 5/16; 
while tbe lengtb, nr:ring with the number of platat uaed, h 
ginn in the following table : 

Type Cat. No. Length 
8·LXL-8 13735 49/16 
8 -LXL-5 13738 511/18 
8-LXL-0 13737 0 1/16 
S·LXL-1B 13760 127/16 

*F. O. B. 8t. Louia, Mo. 

Weight 
15 % Ibl. 
24% lb •. 
42% lb •. 
50% lb • . 

Capacity 
20 amp. bra. 
40 amp. bra. 
80 amp. hra. 

120 amp. bra. 

Price" 
'13.75 

17.85 
28.46 
80.60 

~ J Ra ME C ttl. CHESTNUT STREET ., - Y g. 0., ST. LOUIS, MO. 

Ten tllelll that you aaw i' In RADIO 
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"Sol1'lerville Radio Specials" 
SOMERVILLE CONDENSERS ] 

THE LI NE NOW COMPLETE 

Grid CODdeDaer, ,00025 M (d . .. ... .. .. $0 .26 
-Above, wilb ~ Meg. Grid Leak. . . .40 

Grid OODdenser, .0005 MId.... .... ... .26 
-Above, .. itb 1 Meg. Grid Leak . ,. .40 

Ph ODe CODdenser. .001 M fd . . . . . . . . .. .25 
PhoDe CODden.er, .002 M fd ..... " .. ,.0 
Pbone Condena.r, .005 !IUd ......... . .70 

Quadrupied production of Our famous OW 
Condenaer eDables US 10 make a new price 
scbedule. 

c,*, CONOIEN$"" 
,po{ M ,.. 

1000V. O.W. CoDden.er, .0005 Mfd • ... '0.60 
1000V. O.W. Conden.er, .001 MId.... .60 
1000V. O.W. Oondenler, .002 Mfd . . . . .60 

750V. O.W. Oondenser •. 005 Mfd.... .80 
500V. O.W. Conden,er . . 01 Mfd . . . 1.00 

Above ratings are for D.O. only. When used 
wltb A.O .• a oafetT faclor of 75% .hould b. 
observed. Each condeDser is '.sted al double 
above raliDga, and RnT fouDd defective ahould 
be returned for replacemeDt. 

SOMERVILLE 
DIAL 

INDICATORS 
. For 3/16. '" and 

5/16 in .hafta. 
4 in. dia ... $1.75 
3% iD. dia. 1.60 
Knob oDI), .. .80 
P08tpaid from us 
by returD mail. 

or from your 
loCAl dealer. 

This i.r lit. first ",,'al dial .vitlt fla"&td knob 
o"d I,as Il,t fol/owi"1: esclusivt OdVD"tag<s 
over imitations: 

The kDOb is of real bakelite and will reo 
taiD sbape aDd tiDiah. 

The dial is of bras. beavlly plated with 
real ailver and coated with special Don·peel· 
Ing lacquer, which preservea the .Uver fiDish 
10DK after Dickel dipped aDd "GermaD" Biher 
dial. are mottled aDd tarDubed. 

The beavy brass busbiDg. and special metb· 
od of assembly usure. " dial which ruDS 
true OD 'lbe shaft. 

Tbe surface flDish permits writihg CBU let· 
tera OD 'be lower calibrat.iou ~pace . 

The dial i8 iusulated from sb.ft bushing. 
and wbeD grouDded act. a. a shield from 
capacity e/fect from hod,.. 

I NSI ST ON THE ORIGINAL AND BEST 

SOMERVILLE 22,U'v. "B" BATTERY, now ready, $1.75 
Has 5 po.lth-e kDurled lerminals, 16~v .• 18v .• 19~v .• 21v. and 22~ vOIIs. M.de to our 
specificatioDs by ODe of the world'. foremost battery manufacturers. Twice the capaci'y of tbe 
.mall .igDnl corp. size. Should la.t ais to DIDe month •. 

EVERYMAN'S SECTION 
The WestlDghouse AEJUOLA·SENIOR I, admlr&bly adapted for tbe hotel room or apartmeDt 
as well &8 for an esteDded camplDg trip. It does away with tht bulky 810rage battery. which 
must lie charged coostantJy. as th. vacuum tube reqntre. but 1/25th the euergy ot th. regu· 
l/lr tube, a.nd operate. from & single dry cell. and small "B" battery. 
Complete With Tube. Two Batlerles, $67 25 PostplLld. East of MissiSSippI. 

and $8 pair He&d PhoDes, • West of Mississippi. $1.00 Estra. 
Temporary antelUl" may bo made from a pound roll of aDJlDDclator wire, price 70c. 

STANDARD WESTINGHOUSE ANTE?:<NA OUTFIT. 17.50 

S OMERVILLE RADIO LABORATORY 
RET A IL • S ALES - D IVI SI O N 

176-178WASHINGTON ST., BOSTON, MASS. 

• 

• • 

• 

IMMEDIATE DELIVERY 

WESRAD 
MOUNTED 

Amplifying Transformer 
AUDIO FREQUENCY 

It brings in those Weak Signals 
Latest and Most Efflcient Design 

JOBBERS • DEALERS 
Write for Attractive Proposition 
USE OUR NEAREST STORE 

WESTERN RADIO ELECTRIC CO. 
1200 Franklin St., Oakland, Cal. 637 So. Hope St., Los Angeles, Cal. 

T~11 tbem thaI you saw it in RAD IO 

• 
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NEWS OF RADIO BROAD· 
CASTING STATIONS 

Conti"utd from page 25 

"Athletics," by Clarence P. Houston, Assistant 
Professor of Physical Education and a former 
Tufts football star; "The Story of the Bridge 
Builder," by Professor Ed,vard H. Rochvell; 
"The Conservation of Bird Life," by Dr. 
Herbert V. Neal; "College Music," by Pro
fessor Leo R u,vis. This lecture will be 
illustrated with selections by the Tufts Col
lege Glee Club. Professor Albert H. Gilmer 
will speak on "The Modern Drama," and 
Dean Lee Sullivan McCollester of the Crane 
Theological School will speak on "The Place 
of the Minister in Modern Society." A speak
er to be Klected by the Dean of the Dental 
School will treat the subject "The Relatio!l 
of Dentistry to Medicine." 

Although it is impossible to give the exact 
dates of the lectures, the entire course of 13 
will be complete before May 1. 

In the initial statement it was made clear 
that the lectures would be of a popular nature 
and not beyond the understanding of the 
thousands of young men and boys between 
the ages of 15 and 25 who are especially in
terested in wireless. Also the lectures will 
not exceed 30 minutes in length and will be 
delivered in such a way that "students" can 
take notes if desired. Some of the lectures 
will be given in the afternoon in order that 
women, many of whom are taking an interest 
in the radio telephone, may listen. 

SEATTLE TO THE FRONT 
Seattle, Wash., is awakening to the fact 

that there is such a thing as radio. »ere 
are some of the recent developments : 

The radiophone operated by the Northern 
Electric and Radio Co., in conjunction with 
the Seattle Post-Intelligencer, which has been 
giving concerts and news items for some 
time, is now transmitting several times a 
day. Aerials on house tops are becoming more 
common than the clothes line in the back yard. 
A very recent issue of one of the largest 
daily newspapers says: 

"A new broadcasting station is to be Oper· 
at .. d here by Mr. V. I. Craft, and will give 
nightly concerts and press reports on 360 
meters. The Times will have a set \vith a 
Magnavox at 1635 Westlake Ave., that will be 
in operation every Wednesday night, so the 
public can hear what is in the air. 

"Since January 1 radiophone receiving sets 
have increased in use in Seattle by 100 per 
cent. according to the leading authority. He 
estimated that a thousand sets are now in 
operation in this city. A thousand sets means 
that ten times that number are daily hearing 
talk by wireless." 

A dance was recently held at Camp Lewis. 
where the music was furnished by a Seattle 
radiophone. Another will be held at Alki 
Point which will depend on the radiophone 
for music. Recently a series of sennons was 
sent from the Catholic Church by radiophone. 
This series of lectures luted a week. 

Magnet Wire 
AT SPECIAL PRICES 

Send For Our Prices 
IZENSTARK RADIO CO. 

509 S. State St., Chicago 

"Aerial Wire" 
SPEOIAL 

160 fee' No. U copper wire, ,1.00 
100 feet Stranded copper wire. '1.00 

EMPIBE RADIO EQUIPKENT CO . 
271 W.st 125th St.. New York OIty 
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BY W ALDB BBJlBIOB, BOBm OOAS'I' 
PBODUOTS 00 .. ABBRDEEN, WASH. 

4cb, e .. 1I, llabm, eab". ea!" 6aJr. 6.1k, 6.tk. 
e.te, 6.t1l, 6.rk, 6...... 6cp. 6cq, 6ed, 6,r, 6U, 
61e, IIqr, 6tu. II"". 61t, 61x. 6um, 7ck, 7,e, 
7Jw, 7ke, 70, 7lD, 71,., 7mf, 7mp, 7nl, 7nt, 70m., 
70t, 7ri, 7tj, 7\'0, 7,. • . -------

BY IIA8B, D. v. BUSSBLL, BVA, OALD'. 
Bp.rk-5"d, 51&, 51e, 6bd, ebp, 6p', 6gt, 6u, 

IIhe, 6bp, 6ib, eke, 801<, lob, 8p\<, 8pj, 6qr, 6to, 
et1l, It", 6tc, 6"k, 6"", SIt, 61\, 61d, elll, 61lt, 
III, 61.J, Sum., 6 .. k, 6ub, 6.au, 6.br, 6.bu, 
6acr, 8.Id, 811p, 61bt, llaiD, 8ajb, 6.jr, 6.180, 
1I.Ir, 8.mk, eamw, 8am,., 6aml, 8aoe, 6aor, eaq:v, 
lI.rd, 6.rl<, earx, lI.tb, 6atq, 6bak, 6b.m, IIbf" 
6U1I, 7bp, 7eb, 7fj, 7.e, 7i .. , (7jd), 7ke, 7mf, 
7mp, 7mt, 70b, 7"0, 7x .. 7,.a, 71m., 71t. 

O. W.~fw, 61&' llamd, 6bfp, 9db, 9bc. 

n 0, O. WBYSALL, lOKI, KABlOB, OHIO 
lboq, lie, laal<, 2e1, 21p, 20m, aauw, B4m, 

aeb, 8xm, 4bl<, 4bq, 4ft, 4J1D, 4p1, 5.ab, 5bm, 
6bZ, 6fo, 6b).:, 610, 61w, 6p,.. 6ue!. 611, 5 .. k. 
lafb, laje, Bajz, 180"1<, Sara, SatD, SI,.", Slnb, 
Saol. SIWU. 8bya, Bhq, 8bia. 8bfb. 8blU<. 8bu, 
Scbe, Idaf. S.b, 8bl, Sib. SI.. 8qq, Srq, Suo, 
8", cw, 8 ... , 8xe, S"". S,.I.. Syl<, 871D, SI" 
SIp 8zx 9u;. 9.... 9up, 9.eg, 9.p', 9acn, 
9 •• /, 9ajL, 911U, 9aoe. 9a,.e

l 
9bp. 9dqq, 9d&4, 

9dmJ. 8dli, 9dwp. 9dao
l 

9d X. 9dul. 9br, 9kl, 
91f, 9ma. 9u1l, 9,,1. 9", 9"t, 9"m., 8,.b, 8,.q. 
911. 8ax. 

Amplify your 
signals with 

A eME Transformers 
SPECIALIZATION in 

building transformers 
as in all other lines re
sults in a high degree of 
efficiency. Whether you 
build your own apparatus 
or buy assembled outfits 
insist on the use of proven 
units, Acme Transfor
mers in your vacuum 
tube amplifier equipment 
magnify voice and music 
as well as code without 
distortion and without 
howling, They are priced 
as low as specialized 
quantity production per
mits, with due regard for 
quality. At all Radio 
dealers. 

ACME 
APPARA TUS co. 

182 MauachUMtb Ave. 
CAMBRIDGE, MASS. 

Tr.IUI __ •• It_,.~ .• lIlr •• 

Per Copy. 
Postpaid 
Anywhere 
In the U. S. 

ONLY A FEW 
OOPIES LEFT 

U. S. Govt. 
License 
Examination 
Questions 
Answered 
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A Wonderful Book 

T HIS BOOK, "New License Quiz Book for Govt. First Class 
License Examinations," is the first edition printed with the new 
rules, regulations and gradings laid dowh by the Government 

on July 1, 1921. Every amateur expecting to take examination for 
license needs this book. It gives the answers to 250 questions, many 
of which will be helpful in the examination. It gives practical equa
tions, international laws and regulations, official gradings, diagrams, 
definitions and other important information,-invaluable to the can
didate for government examinations. 

"License Quiz Book for Government First
Class License Examinations" 

This is the first edition ever printed of this book of 250 important 
questions. It is just off the press, compiled and published by the 
National Radio Institute, the world's best known wireless school. 
No amateur or wireless professional can afford to miss it. Nicely 
bound, with 80 fine illustrations, and chock full of information you 
need-now only $1 with the coupon below. 

When are you going to take your examination? You will find 
this volume the greatest possible help. Don't run a chance of failing 
your exams I This book gives the very latest information on the 
very things you must know. Not only the new government r~les, 
regulations and gradings, but also lots of information about the 
latest investigations and discoveries. 

The contents panel shows how complete this book is. 

Contents 
Information Concerning Metbod 

of Conducting Examin·ation8 and 
Places Where They are Held. 

Radio Symbols. 
Tecbnlcal Words and Terms Made 

Olear. 
Life a.n4 DlItle. of an Oper.tor. 
Term. and Definitions. 
Ba410 In.tnlmenta. 
TranomltteMl. Covering Spark. Arc 

and Tube Bet •. 
Trpes of Antennae and Aerials. 
Damped Wne Receivero . 
Latest T,.pea of Undamped Receiv· 

ers. . 
International and U. B. Radio 

Laws and Abbre"lations. 
:&&dl0 Oompua &114 Ita Usea. 
Exh"lIstl", 'l'r8lotle. of \he Storage 

Batterr. 
Helpful EClua!lono and Tables lor 

Solving Radio Problem •. 
Continuous Wave Receiver •. 
Valuable information to Help You 

In Securing Your LicenBe Exam· 
ination. 

For Sale by 

LEO j. MEYBERG CO. 
WARNER & LINDEN 
WESTERN RADIO ELEC. CO. 
NORTHERNRADIOELEC.CO. 
REYNOLDS RADIO CO. 

Oet • OOPY Irom ,.our 
n,areo' dealer , " " '" " .. 

",'" 
~oi- '" '" RADIO 

106 Pages 
oo~ .. '" '" 465 PaciAc Bldg .• 

"'. San Fr&l1cloco. 0a.l1t. 
'" '" Pleue lend me b,. reo 

of Valuable 
Radiio Infor-
mation 

'" .. turn ma.1l \he "Licen •• Qn!a 
<!'. Book for 00"'. First Cluo 

,." Licenoe E"a.mln .. t!on." I enclos. '1.00. ,. 
,." Name · ............... , . . ........ Aie ... .. 

Exclusl"el,. Distributed 
in \he West b,. PacUlc 
Radio Pub. 00., Inc . 

'" "," Addreu ..•..•... . •. .. •.. , ......••..•..•........ ... 
,.' Cit,. .. .......... , ......... . . ... State ........... . .... . 

"" 2·22 

Tell them that you I.W it in RADIO 
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r-*-¥---R-A-D-io-A-D-S--*-*--I 
I A CLASSIFIED ADVERTISING SECTION READ BY MJ.ODD BUYERS I 

Th. wat. pew -.. .. th .... _nt .. net. Ranalttance m __ mp&D7 all ad..u-t. 
IDelud. name and adclw_ when eountln. -... 

I ADS FOR THE .JUNE 'ISSUE MUST REACH US BY MAY FIRST I .-.............. ' ................................. -. 
TRANSMITTING APPARATUS 

1"0B IALI:: ,300 1100 cycla .park wuamit
ter for UOO ~ •• h. CoD.ilta of ~ HP 8600 
AC molor. ,eDeralor .Dd ex~iter .wi~hbo.rd 
with 1100 e)'el •• Dd 60 e)'el •• olt .Dd .mm.ten 
1I.ld rheoltat .Dd .wUeh... TraD.mitt.r p.Del 
with Dubili.r. O. T. tr.Daform.r. qU.Dehed !fAP -
.Dd radi.tioD .mm.tar .11 mouDted OD b.kebte. ' 
Sp.re .rm.tare, I.P. .Dd traDaformer 10 ... Ith 
the •• t. All .bon ID lood worklDI conditioD. 
1'. A. Br.Ddl •• 611(. 10811 Koreed, B.rkele)'. C.t. 

1"0B IALB OJDIAP or aellaD,a f. O. W. all' 
paratu. : JA HP .)'D~hroDOlUl mOlor aDd H)'rad 
DI.~. IIAC}(, 15111 Em.noD St., P.lo Alto. 
Calif. 

RECEIVING APPARATUS 

on UDIO IlAG.AVOX '&6.00, 1IH4 01117 
f.w ..... kI. R.UOD for •• IIiD,. 10iDI out ,of 
radio buiDeu_ ' 8aerillce for 86.00. P.rf.e' 
coDdltlon. J. B. BraD, 1701 l"raDkiiD St., S.D 
l"r.Dd.co. 

A BABG.uJr: I. p . 1100 .a~ ltaD4Kcl Be
eel.er. '160.00. . 'IKa, 1128 Market, Ponl.DcL 
Ore. 

VABIOOOUPLBB 1"01'1: Bard .. oo4 rotora, 
45e: ataton. 1I0e: compl.te •• rlocoupl.r, '8.50. 
Ine1ude JIC1Itaae. Lou.. GriewiAc:h, 301 South 
O.klaDd, GreeD B.)'. WI.~. 

VOI00017PLJl& 1"01'1: Bard .. oo4 roton. 
... OUDd, 1150: .talore wound, '1.00. IDelud. 
poatale. Loul. Grlewll~h, 801 South Oakland, 
OreeD Ba),. WI.e. 

600020,000 mater r-S.ar 1De1D4iD1 BacUo
troD, tall.OO. 160-800 meter r.e.l.er ineludiDC 
Radlo'roD, '86.00. Box 2011, Willi.m.port. 
PeDDa. 

3 LO.G WAVB 1'OJfBlUI, ,S.OO aaela. 2 
.park coil •• tl.00 each. 1 Kurdoek tUDIDC coU. 
'8.00. 1 Eledro tuniDI eoll. f2.00. 8 Kurdoek 
.001 .ariabl .. eODd.n •• r •• '2.50 each. 1 Mur' 
dock .0005 Tarlable, f2.00. Pr.~t1c. ke),. 80c: 
Kan),n CoOD7. 4'15 80th St.. SaD !'raDcl.co. 

OOOAIIO.. A colDpl.. AII4Ion Bac:IIlYlDI 
Set: IDdu~t.D~e.. Prlmarr and SecoDd.rr COD' 
deDlere, Serle. aDd Parallel 8wltch. Tarl.ble 
Orid·Le.k. four DI.I .. A aDd B b.tterr .witche .. 
WelloD Ammeter .Dd Voltm.t.r. B.kelit. paDel 
(B b.tterr ID~luded). Th. whol •• D~IOIed iD 
• poUlbed m.hocan)' ca.e, with .D.p f •• tenen 
aDd lock .nd ke),-14xl0x8 iD. Ranc. : 200 10 
2500 met.n. (Radio CoD~ert. aDd Tim.·lig
nal.,) Prie. t40.00. ID'peetioD .nd t.atinc 
Inited. C. 1:. W., 2880 RidC. Ro.d, B.rkele)', 
C.I. 

Loop A.DtaDD... Wltla a ... 1I1UD tulia aet 
thi. Loop ADt.Dn. will r.eeln radio ... ithou' 
the D.ed of .D •• ri.1 OD th. roof. • 8 ~ feet 
high •• hlpped kDoeked down, po.tpaid OD r.e.ipt 
t2.50 DloDeT order. P. Anleo, 421A W •• t Z6th 
Stre.t. N.w York. 

1"0B BADB: ho D ... ,6 .ar!olDeten for 
phone., tub •• or oth.r radio. R. W. HaY:le .. 
1288 Amerie.D An .. LoDIr Be.eh. C.lif. 

Jlat nUl 8bort .an BBGBlfBBA'nVJI BB
CEIVER for ,as: eo.t '80. R. W. H.ln ••• 12£6 
American An .• LoDIr B •• eh, C.Uf. 

rOB IALlS: llaon wan ralnaraU.a reelt.
er, 1110'1100 DI.tera. BraDd new aDd full), p.r· 
.Dleed. Reason.bl.. Phon. We.t 185'1. SaD 
FraD~I.ro. 

Barpba: Bec:etnr I0Il4 \Yo atep ampliAer. 
t50. OI7.tal r.~einr IneludiDIr p.lr rhODe •• 
'10. Two .'.p .mpUhr. nlu. tllO. ..11 for 
,80. K.IfD&.ox, .Ioran b.tterr. reetlll.r. etc. 
H. E. William .. 18111 N.p. Itr •• t. Vall.jo. C.Ii
fornl •. 

UDIO 11'0JU.GB BAftBBIBI. SO A. B. 
2V. ,1.'10 p.r e.lI. Guarant •• for 1 ),e.r. Ord.r 
.t ODOI. You tak. no eh.nC81. Howard HUDt 
Box 108, MacedODia, Ohle. • 

MISCELLANEOUS 

1'rada for ra41o: BamiDdon 12A rapeaIUIl 
rill. : .ell '15 : BUcken.d.rter T),p.writer tl0. 
Ch.rl.. V.Dderpool, K.dlll. Okl • . 

1"0B IALI: OB 1'BA.DB: IllS B. P. 3400 
RnolutloD W •• tiDlhou.e molor. Need loud 
• peaker. po.lomce BOlt 128, KeDlo ParI<, C.Uf. 

BlJILD 'BADIO 8B1'1. Wa 'IIPP~ pan. or 
eomplet. uDh.. Catalol 15 e.Dta. E •• II)' und.r· 
.Iood •••• mbl)' drawiDIl OI7.t.1 D.teolor S.t, 
Non·rer.D.ratin Beeel •• r. ReI.D.ratl.a .... i.· 
er, 2 8t.p AmpUhr 25 e.Dt. EACB. All 11 •• 
'1.00. No .tamp. .ee.pted. H.thld AlrfOD. 
Com paD)" 0 .... 10. N. Y. 

"A" BA'l'DBY IALII-Ba.a HnnI n ... 
aDd r.bui1& .Iora,. b.U.ri... t6.00 up. N •• 
IIY niD. JlI.t. radio b.tterl... ,18.00. F.rwell 
B.&t.rr .8ta&\OD. 2240 Ru •• ell St., Ber!!.le)'. C.1. 

11'01"1 LOOKI ... A01'I V. 1'.'. AOOBB
SORIES! With e.eh of the Ii.ted tub .. RADIO, 
TRON U.V.200. t5.00, aDd A. P. KOORllBAD 
d.teeloR t5.00 · RADIOTBON U.V.201 '6.110. 
aDd A. P. Ampllllera, til. 50. w. will •• ppl)'. tr .. 
of char,. ),our ehoice of elth.r of 'h... II 
premlum~.teat I'ADA rh_tat, '1.00; Para
COD V. T. IIOeket, ,1.00; Murdock _ ... " '1.00: 
DeFor •• t V. T . aoe ... t, '1.00; Beml.r rheoatat, 
".00. Eith.r of th. I'EDERAL . IDlle, elo.ed 
or doullio circuit Jacka U.ted reapadinl, at 
'lOa, 850, and '1.00, will b •• i •• D aa premtum. 
'wlth each I'EDERAL 226W or B. O. of A. 
U.V.'I12 .mpUf)'IDr mnaform.nj ''1 .00 each . 
U.R.l '114 Radio l"requeDe~UI7I'" Vllnafo ... 
m.r. I'ADA 15 amp.r. NI KE Thermoplax, 
pow.r rheo.tat ,1.811 or R. O. of A. U.R.II42 
porcel.ID V. T. aocket wiU lie cI •• D aa premium. 
wl'h •• eh ts.OO U.V.202 pow.r tube or A. P . 
MOORHEAD 5·w." ~. C power tulle, ,7.50 
•• eh for C. W. or BadtophoD. traD.mi •• loD or 
power .mpUlIeadon. We ab.olutal)' .... rant .. 
the foreloiDI app.ratua. ODI), n.w and hl,h 
Irad. eqDipm.Dt eamed lu .&08k. UDaatl.f.Clorr 
IfOOU .ubjlet 10 retura withlD lin da),.. 12 
hour •• nle. or Tour relDittaDce returaed. POIt· 
•. c •• nd in.uraDe. Jlrep.ld b)' 111, th.r.bl •• TinJ 
ttm •• Dd mon.7. Rem.mb.r ua. THE KEHLER 
RADIO LABORATORIES, Dept. p .. AbU.De, 
K.D .... 

OA.Bnnrr~1IJIh ara4a ealllAate at rUlOn
abl. prleea. CablDet. m.d. to order. Send 
.... tch or tull det.U. for prle... P.D.la cut 
aDd drilled. Prompt •• nie.. K.nln Fallcatt.r 
W.upaea. Wil. ' 

INSTRUCTION 

BKlJKA. YBLIB'O'G-1'WO B11lfDBBD M
IrIDDen lell how memorlaed wlrete.. code ID 
thlrt)' mlnut .. 10 two houre. Bookl.t, 10 red 
.tamp.. Dodl.. Boll 220. K.maroD.ek. N. Y. 

'rBLBGBAPBY-(Jlol'la ud WlrelN.l ud 
Rallwa)' AeeouDtiDI tncht thorou,bl),: b C •• 1. 
arl •• : ..... t opponuDiti... Old •• t . larc .. ' .ehool. 
All .Xp.D... low--('.n e.rn I.u.l,an. Cata-
10 .... tr... DODGE'S INSTITUT H ... St., 
V.lp.ral.o. Indian •. 

RADIO BOOKS 

"Arc BacUo JlUl1lal," pllllUahed 117 \l&a 1IICi. 
Deere of th. Fed.ral T.I.lr.ph COlDpan), of SaD 
FraDei.co, aDd writt.D in .Impl.. IDt ...... tIDr 
maDDer. W.II llluatrated with dl.lftm. and 
pholocraph. of the .arlo •• t)'pe. of are radio .p_ 
p.ratua ueed on .hipbo.rd .nd ID .hore .tatlona 
PrIce '2.50 per eop)' poatp.id ID the U. S. 1'0; 
•• 1. b)' P.ellle Radio Pub. Co., P.ellle Bldl., 
S.D !'ranel.eo. 

"LlC.UN QD1a Book," lor PaaaIDl \l&a '0'. I. 
Go •• mmeDt radio .xamIDatlon.. Th. mo.t pop' 
ular .. IIID, r.dlo book. CoD&aIDa 108 P.I •• of 
radio IDform.tion. 80 lIIutrationa. 250 qu •• -
tIOD. and aD.w.re. De.I. with ... rr D.W radio 
d ••• lopm.nt. PrIce '1.00 par eop)" poatp.ld &D)" 
wh.r. ID the U. S .. or finD free with a on. )'.ar 
.ub.erlptIClD to "RAD 0." Peeille Badlo Pub. 
00.. PaeUic Bld,.. 8aa haDel.eo. 

T.II th •• Iha' )'OU .. w It In RADIO 
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COPPERWELD ANTENNA 
WIRE 

At radio frequency, the core of a wire per
form. no electrical service because it carries 
no current. The core may, therefore, be made 
to perform a great mechanical duty. Hen~ 
an ideal wire for radio Ihould have a core of 
high strength metal (steel) and an outer cov
ering of high conductivity metal (copper). 

Copperweld antenna wire is made by per
manently welding the protective and oooduct
ing outer coating of pure copper ~o the steel · 
core. It has the same non-rusting qualities 
al copper wire. At radio freqllency it has 
practically the same conductivit}· as copper 
wire of equal diameter. . 

Copperweld antenna wire is SO per cent . 
stronger than copper wire of equal lize and 
will stay up under severe sleet and wind loads 
when other wires would be wrecked. Copper
weld antenna wire does not lag and stretch 
with lubsequent breaking as does hard-drawn 
copper. Many Copperweld amateur antennas 
have remained up during Itonnl when hard
drawn copper antennas have broken down. 

MAKE NO-" MISTAKE I 

THE KLOSNER, 
", .. . 

VERNIER 
RHEOSTAT 

Paten' 
PandiD, 

is the only Vernier Rheostat made 
having the exclusive feature of 

using but 

One Single Knob 
for both rough and fine adjustments. 
This feature allows the symmetrical 
appearance of the single knob to be 
retained when mounted on a panel 
with other instruments, and, at the 
same time adds to the simplicity 
and ease of operation in obtaining 
the necessary fine adjustments for 
best results from the modern critical 
vacuum tubes, especially wben re
ceiving phone and C. W. signals. 

We invite comparison with any 
other filament rheostat now made. 

Look for the name KLOSNER 
moulded on the base. 

Your dealer has them, or send 
direct to us. 

Price '1.50 
Shipping Weight, One Pound 

A Two Cent Stamp Bring. 
Interesting Literature. 

Yade Only by The Originators 

Klosner Improvefi 
Apparatus Company 

au .... LH. New Tell a.,. N. T. 
D.pt. B 
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StJve. the 
Filament 

Every 
Trme 

No 
"Short" 

CmGet 
By It I 

PROTECT 
I: Your TUBES 
No matter bow much uc:eul .. 
amp.rap; or what _\18M It, 
ev.n accidental abort drcuitint' 
ift JOur .. t, you can never "burn 
out" a bulb protected by tIM 

·RADECO 
Safety Fuse 

FOR VACUUM TUBES 

SU~ directly on the filunent ter
minala richt where the current 
IfOU in. Fita any atandard bulb 
uNCI in any atandard aocket. 
Poaitively doea not aflect t\le 
efficiency of your aet. Equally 
cood for metera and other deli
cate R.dio inatrumenta. 

Order 4 f· $1· B.y from 
by or Your 
Mail Dealer 

SaH the coat 01. Tab«. Brq Now! 

Radio Equipment Co. 
830 WHhlngton StrNt 

B.OST~N, MASS. 
Old .. , Enlud ... RoJ/o SIOI'e .. I .. 

Ne .. E .. ,l .... d 

We carry at all tim_ 
a complete atock of 
atandard Radio aeta 
and parta at atand
.nI pricea. Order 
from any atandard 
cataloc. 

COMPLETE LIST OF BROAD
CASTING STATIONS 

Ninrty-eight radio atationa wrre broadcast
ing muaic, concerts, lrctures and markrt and 
wrather reports, according to the Department 
of Commerce, on March 23. The list of sta
tiona sending entertainment on 360 meter 
wave followa: 
KZM-AlIen, Pre.ton D" Hotel O.kl.nd, O.k· 

land, C.lif. 
WGI~Amerie.n Radio Is Besearch Corpn., Med· 

ford, HiII.lde, M .... 
KZY-Atl.nt!c·P.eUle Radio SuppJie. Co., O.k· 

I.nd, C.lif. 
WOR--B.mberler, L. .. Co., New.rk, N. J. 
KJ8-Bible Institute of Lo. Anleles. 
WDM-Chureh of ConDlnt, W •• hinlton, D. C. 
WBU-City of Chicago, nl. 
WHK-<Joll, W.rren R., Olenl.nd, Ohio. 
WLW-ero .. ley Mf,. Co .• Olnelnn.tti, Ohio. 
WJX-DeForeat Radio Telephone Is Telelr.ph 

Co ..... New York, N. Y. 
WWJ-lJetroh Ne .... Detroit, Mloh.· 
KQV-Donbled.y·HIII Electrlo Co., Pittaburlh, 

Fa. 
WRK-Doron Broa. Electrie Co., H.mllton, Ohio. 
WHU-Duek C0..:t Wm. B., Toledo, Ohio. 
KLB-Dunn Is uo., J . J~ Paladena, C.llf. 
KGQ--J!:lectrle Li,htlng .Dd Supply Co., Holly' 

... ood, 0.1If. . 
KUo-Examlner Printlnl Co., San Franeiseo, 

Calif. 
WGY--General Eleetrle Co .• Seheneelad,., N. Y. 
WOJ--Gllbert Co., A. 0., New HaTen, Conn. 
KJQ-GouJd, O. 0., Stoekton, 0.11f. . 
WLk-HamJlton Mfg. 00 .• Indl.napolis, Ind. 
WOH-Bat1leld Eleetric Co., Indi.napoUa, Ind. 
KQW-Herrold, Ohaa. D:t. S.n Jose, O.lif. 
KYQ-Hobreeht, J. O. (lSacram821to Bee), S.cra· 

mento, C.Uf. 
WGIr-Howlett, Thos. 1'. J .:.. Philadelphl • .l. Pa. 
WOQ--Karlow. Radio Co., _ek lel.nd, lll.· 
KLP-Kennedy, Colin D. Ce., Lo. Altos, Calif. 
Kc.lr-K1nge. Arno A., Loa Anlele., 0.1If. 
K/R--Kr.ft, Vlnc:en.' l. SeHtI .. Waall. 
KGB-Lord.n,Bdwin L., S.n J'raDel,eo, Calif. 
WSz.-M.nhlill~Get1<821 Ce. Toledo, Ohio.· 
WOU-Metropolhan utllkla. Dillitriot, Om.ha, 

Neb.· 
KDN-Ke,.berg Co., ·Leo J., San !'rIIncieco, C.lif. 
KYJ-Meyberg Co., Leo J., Los Angela., C.lif. 
WOB--lIi.aouri State lIlIarketiDg · Bureau, Jeffer· 

son City. Mo. (Markets.) 
WGH-Montgomery LI,ht Is W.ter Power 00., 

Montgomery. AI •. • 
WPB--Newapaper Printing Co., PiUabugh, P • . 
KFQ--Northern Radio Is Electrie Co.. Seattle. 

Wuh, 
WOZ--Palladium Pri.Dtinl Co., Riehmond. Ind.· 
WOK-Pine Bluff Co., The. Pine Bluff, Ark. 
KGF-Pomon. Fixture Is Wiring Co., Pomona, 

C.lif. 
KWG--Porlable Wireleaa Tel. Co., Stoekton, 

O.lIf. 
WMH~.Preci810n Equipment Co., Cinehlnati, 

Ohio.· 
C OIl/ill'lId 0.. ~Oll' 79 

CABINETS 
for 

RADIO 
. SETS 

Woodwork of every "escription. let 
us build your cabinets. 

Beat Material 
Fineat Workmanship 

Write for Catalog and Prices 

Nicoll & Co. 
190-198 HOOPER ST. 

T elepbooe Markd 1761 
SAN FRANCISCO. CAL, 

Tell th_ ilia, )'OIl ..... It In JUDIO 

75 

DUPLEX 
Victrola Attachment 

$5.00 

llUe • am cIaa IoDd ,peaker of :rov 111114 
phoD_ aDd Vtccrola wttll • Duplu. 1I1&1IlJ' 
poUahe4 al1lDl1Jl1lJll aDd Dickel pJa&e. 'lake 
aIQ' .. hea4 phoD_. Im ... 1IM ft"er:r ona 
ua beIIllook1q for. 

It :rov 4e&ler d_ no~ lIaft tile Duplez 
we W1l1 a1Itp PMtpaid OD ~ of prtce. 
8tue lUke of t'a1ktng JIaeJIiA.. "'1aea order
InC. 

JUl. by 

W. B. McMASTERS 
WlIEBLING, W. VA. 

The McTIGHE STORAGE "B" BATTERY 

~/~:::,,!o:'';;;A'' 
I 

The McTiche Storale "B" B.ttery Is of 
tbe .Ik.line type, is the m".t .. t\efactory 
souree of plate potential, .nd can be charged 
from your IightlDg eircuit for Ie .. th.D one 
eent. · Oan alao be charged from f.rm Iicht
ing s,.ateme. 

In ordina1"1 seM'iee • one 1I0ur eharle will 
I •• , for aeTeral weeks . 

The Battery i8 furnished in • 34 TOlt unit 
iD au attr.ctive ease. 

h ia nolaele... .nd cannot be injured by 
.ceideDtal abort cireuit, onrchargiag or by 
.tanding idle. 

Deacriptive leallet on request. 
PRICES 

Battery ...........•.......... ".00 
Rectiller . . .. .• . . ... . ..•...... 1.50 
Rubber Filler .......... .• . .. . .25 

F. O. B. IrwiD, Pa. 

EOONOJlIO APPLIANOB OOJIPAlfY 
8neeeuora to lIeT\&he D&,*-" 00., 

InrIn, P • . 

A POSTAL CARD 
Will Bring Our Latest 

RADIO FOLDER 

TIl ORDARSON ELECTRIC MFG. CO. 
513 S. Jeffenon St. CHICAGO 
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WETMORE-SAVAGE COMPANY 
BOSTON, MASS. 

ELECTRICAL 
SUPPLIES 

JOBBERS OF 

AUTOMOTIVE EQUIPMENT 
SUPPLIES 

HA VE RECENTLY ENTERED THE FIELD OF 

,RADIO APPARATUS and SUPPLIES 
We will do a WHOLESALE BUSINESS only and solicit 

correspondence with reliable manufacturers who are desirous of 
receiving the best representation for the New England States. 

Q() -.\.Q ~\.~~ 
~y ~~~~ 

~~ O~~<lV 
~~C~~;'$P Satisfaction! 

.c"'\~ ~~ That's what the Proud-
V 0' foot Detector and Amplifier 

.A"~ is built to give. The Price 
• ~ was made to fit your pocket-

book. 

Maximum Amplification. No Howling 
Plug for fones furnished with each instrument. 

Automatic filament control by plug $10.00 
additional. 

Detector and One-Stac. Amplifier 

$25.00 
• duplicate of .bove only one unit lesa. 

G. M. PROUDFOOT 
361 E. OHIO ST. CHICAGO 

ASK~ 
When you contemplate the purchase of a DeW 
piece of radio apparatue-----<>ur experience will 
Kave you money aDd it costs you nothing. 

S./((;:Sl?f!!:~fS 
80 Washington St., New York 

BOBtOD Norfolk San FrRncisco 
Phil.delphla SavaDnRh Scattle 
Baltimore New Orlenns Portland 

Have yODr Wavemeter calibrated-Free 

Send 6 cente fn .tamp. for our Intest booklet 

GUARANTEED RADIO PARTS 
Send addressed stamped envelope 
for illustrated pamphlet describing 
F. E. Guaranteed Radio Parts 
ready for immediate shipment 

freed~ Eisemann Radio Corpora~on 
255 Fourth Ave., New York Olty 

M&Ilufacturers of the Nationally Famous 
Marvel Outllt $15.00. 

~.11 them that JOU aaw It la RADIO 

RADIO for MAY. 1922 

Radio frequency amplification is ac
complished by increasing or relaying in
tercepted radio signals before the energy 
passes through the detector tube. In 
audio frequency amplification the cur
rent is built up after leaving the tube 
detector. Weak and distinct signals can 
be detected by the former method, 
whereas they would be inaudible with the 
latter. 

A condenser instead of an antenna 
for transmission and reception of radio 
signals is being investigated by the U. 
S. Bureau of Standards. Tiling ad
vantage of the fact that the ordinary 
aerial corresponds to one plate of a con
denser and the ground to the other, a 
pair of large metal plates is substituted 
and found to be freer f~ static dis
turbances and to offer better opportun
ity for portable sets. 

1 BZX-Experimenters' Information 
Service station at Thomas G. 
Plant factory, Boston 20, Mass. 
Initial concert given Feb. ~7, 1922. 

IMMEDIATE SHIPMENTS 

PEERLESS 
RADIO RECEIVING 
SETS AND PARTS 

PEE R L E S S "A" 
BATTERIES 

60 A. H. Capacity •..... $15.00 
90 A. H. Capacity ...... $17.50 

. Guaranteed 2 years. 
PEERLESS UNBREAK

ABLE SOCKET ...•. $1.25 
Panels cut ·to order, any size, 

per lb. . ......•.•.••.. $2.55 
Panels drilled to your 

drawings. 

Cabinets, Stock Sizes--
11-12"x6"x7" ..•.••.•. $5.00 
9-1-2"x6"x7" ••••••.•• $5.00 

Seal Grain, Begamoid Covered 
Rhamstine Amplifying 

Transformers •....... $3.50 

Our Mr. J. Ed Jones I. R. E. 
will answer your questions 

FREE 

Peerless Radio u.oratories 
Makers of Receiving Sets 

and Parts 
50 SECOND STREET 
Telephone Douglas 4190 

SAN FRANCISCO 
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THE ,. 

THE 

Pats 
Pendg P~!~~ef!~-J!,0 

LISTEN TO THE CONCERTS, NEWS AND 
DANCE WITH A KING "AM-PLI-TONE" 

Just slip your head phones on the "AM-PLI-TONE" and you and your friends 
will be SURPRISED I 
Polished cast aluminum body with nickel plated base and horn. No sheet metal 
is used. The tinny sound is left out. The volume is DO U BLED because TWO 
head phones are blended into one POWERFUL tone. 
A big hit, a big seller, and immediate deliveries. Dealers and distributors, what 
more can you ask? Write today for territory-KING "AM-PLI-TONE." 

NOTICE-All infringers of this device will be vigorously prosecuted. 
82 Church St., New York City 

ONE BEST WAY-PACENTIZEI 
Why fuss about with binding posts and unsightly frayed wires when Pacent Radio Essentials will allow you to change 
connections in the twinkling of an eye? This Pacent combination was made to work as a unit in overcoming all con
nection problems in both receiving and transmitting apparatus. When the Plug, Twin-Adapter and Multi-jack are used 
together, they re place no less than fourteen binding postsl 

PBIOB tl.26 

PBlOll f1.60 

PRICE f •. 60 

PACENT UNIVERSAL PLUG 
Thla plu, w,.. the llrat real radiO plag to m.ke .D .ppear.Dce .nd it r...ma the ant rll410 

plu, ID 'luaUt)'. A aolderle ... biting cOn tad la made which wm Dot gin riae to dlatarbID, 
noise.. Yoa c.n ale the Pacent Plug with 'phoDes, Dao·Latar.1 CoUa

l 
mlcrophoDe., key .. eto. 

The Paoent Pia, llta .DY jack. With Ita soft, nlnty black lIulah It w \I add a toach of be.u'" 
to aDY recel"er. 

Catalog No. 50 PACENT UNIVERSAL PLUG, Price $1.25 

PACENT TWIN·ADAPTER 
Yoa C.Il', put two plup ID a llaele jacll, bat ,.oa caD malll:e • ,lDale j.ck lene the pa1'JIMe 

of 'wo j.ckl with a P.ceD' TwIll' Adapter. Just IllIIen the TwIn·Adapter and presto l--tho 
uaefalll". of 'he jack I. multiplied b,. two. Jus' the 'hlDg to use with a load 8P11111:er; tuDe 
with the 'phoDea alld 'hen plu, ID the load speaker. The TwlIl'Adapter has a multItude of _ 
ID C. W. work. 

Catalog No. 51 Pacent Twin-Adapter, Price $1.50 

PACENT MUL TI·JACK 
Bere I •• uotber wortb,. member of tb. Pacellt plug aud j.ck comblaa,loD. Thl. I. reaD,. 

,laNe IlldependeDt jacka built Illto a be.utlful compo.ltioD bale. 8crewed to the .Id. of a 
r_I'fillg outllt " will .Ilow three .eta 01 'phollea to b. plugged III or two seta 01 'phoaee aad 
a loud .pealll:.r. It may al.o be .crewed to the table or the te.tlug bo.rd. All "andard plup 
will lit Into It, bu' " w .. de.l",ed eapeclaU,. tor use with ,h. PaceDt UaI",raa1 Plag or 1'a_' 
TwIn· Adapter. 

Catalog No. 52 PACENT MULTI-JACK, Price $1.50 

Send for copy of circular Nl00 

See the Pacent Radio EHCntial. at your dealer&. Dealen and Jobbent-Write for our wea plan 

PACENT ELECTRIC COMPANY 
INCORPORATED 

LOUIS GERARD PACENT, Preaident 
NEW YORK. CITY 150 NASSAU STREET 

Mn"bt,. Associattd Ma"ufaclu,."s of Eltclrical SupplitS 

Tell them that :rou •• .., It iD RADIO 



Another Achievement 

The T elmacophone 
Here is the height of Telmaco perfection. Equipped with Baldwin Type C 
Unit. Inverted horn, reflected tone. Equal to any other horn twice its 
length. Designed and perfected by expert acousticians. Complete in every 
'detail. 
Don't be misled into buy
ing a loud speaker offered 
for less, and expect satis
faction; for a loud speaker 
of quality cannot be sold 
for less. Only after the 
most exhaustive tests and 
comparisons with the oth
er loud speakers; and only 
after the most thorough 
research, laboratory tests 
and field demonstrations 
has the Telmacopbone 
been perfected, and of
fered now, for the first 
time to the public. 

Telmaco Amplifiers, Re
ceiv.ers, Detectors, Vari
ometers, and Variocoup
lere have earned a national 
reputation for quality en
durance, and satisfaction 

No extras to buy. 
Nothing to get 
out of order. 

Price without Baldwin Unit. but with cap 
attached $14.00. 

We adrioe the purchase of tbe T elmacophoae with. 
out Unit for thOle who haye Baldwin Uait of their OWD. 

not excelled by any other line. You can expect equal satisfaction from the 
Telmacophone. 

Dealenl We are distributors for nearly all standard lines. Full discounts on 
the Telmacophone. Write for propolition on our complete line. 

RADIO DIVISION 

TELEPHONE MAINTENANCE CO. 
20 S. Welll St. Dept. A Chicago; Ill. 

"Snell Cells" 
---are the latest development in "B·· batteries. The cells are made 
with formed plates immersed in jelly electrolyte. . With ~rdinary 
use and care they will last for five years and deliver thelr rated 
voltage at all times. . A chemical rectifier is used to charge them on 
the regular nov service. 
"SNELL CELLS,.· 11 cells. 22V. complete ................ $ 5.50 
"SNELL CELLS,"' 22 cells. 44V, complete ................ 10.00 
CHEMICAL RECTIFIER .............................. 1.25 

Order Yours Today 

Mann & Snell 
4733 GEARY STREET SAN FRANCISCO. CAL. 

Tell tbem tbat 70u .aw It ID RADIO 
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QUERIES AND REPLIES 
C o,,'i"N~d f~o", tac' 16 

as several good articles on how to wind honey
comb coils have recently been published. To 
tap a honeycomb coil in five or six steps, esti
mate the number of layers in the coil and the 
Dumber of turns in each layer and divide by 
five or six, whichever the case may be, to 
determine what layers are to be selected. 
Then scrape the insulation from the outside 
wire in the layers selected, and solder connect-

. ing wires at these points. The auxiliary tickler 
mentioned in Mr. Weihe's article is wound on 
the lame cardboard tube with the primary. 
and adjacent to it. 

Question: (a) Is a Bat top an
tenna with a counterpoise strung 
beneath it more efficient than a ver
tical antenna with a counterpoise 
consisting of wires strung on a 
framework beneath the antenna? 

(b) Is it more desirable to have 
an antenna whose natural wave is 
as near the 200 meter as possible or 
should the wave be ten or twenty 
meters lower and add inductance in 
the transmitter? 

C. L. R., Lemar Grove. Calif. 
Answer: (a ) For 200 meter work a 

high vertical fan having a fundamental 
wave somewhat below 200 meters, used 
with the counterpoise you describe, would 
be more efficient, although not enough 
more than the flat top to warrant the 
additional expense. 

(b) The wave should be nearer 40 or 
50 meters lower than 200 in order to 
avoid the use of a series condenser. 

4CB-CANADIAN 
COlltillud f~orn tar_ J1 

fan 80 ft., 65 ft. high and 4 wire coun
terpoise wi tuned gnd. Wavelength 215 
M j radiation 2.2 amps C. W., and 1 Yz 
amps fone. "Surefire" crt. My receiver, 
long wave H. C. coils j short wave reg., 
variometer type j spider webs i audion 
det., I step R. F. and 2 step A. F. amp
lifier. Rec. aerial i break-in, 125 h. 
long, one wire 95 ft. high end. Bald
win fones j l()ud speaker and ISO V stor
.age "B" battery . . All home-made. We 
use fone when calling U. S .. stations and 
V when calling Canadian stations. U. 

. S. stations should use "AA" when call
. iog ~anadian stationS as shown in QST. 

R.S 
Th. NewR'B Standud Detecmr P .... I wiD 

. pl .... all .mat ....... Sent c.mpI.t. witt-at 
tube two ".t- 5 95 p~ lor In
ted .. for on I" • 1IUI'eill'_ p_ 

SenJ/o, _,. ctrcul ... ·_ 
Radio T....., Scat'D,Dept. A. Bin&fiuntGa,N.Y. 
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COMPLETE LIST OF BROAD
CASTING STATIONS 

Co .. , .... "11 fro ... ,06" 75 
KFU-Preci.ioll Shop, GridleJ, CaUf. 
WDW-Baclio Collat ... Electric Co .. Wa.hiDetoll, 

D. O. 
WDY-Bacllo Oorporatloll of America, Ro •• elle 

Park, N. J. 
KJJ-&dlo Shop, SU1l1lJnle. CaUf. 
KYY-Radio TelephoDe Shop, S.1l FraDcilco, 

CaUf. 
KIZ--RelDold. Radio Co.:! Dener, Colo." 
WF~R",e·Kumler Co., vaJtoD Ohio." 
WHQ--Boche.ter Tim"'UDloll, BOch .. tez:, N. Y.· 
WHW-SeeleJ, Stuart W., Ea.t JAD.ID&. 

Mich. (Market .Dd weather.) 
WJK-Senice Radio EquipmeDt Co., Toledo, 

Ohio. 
WDT-Shlp OWDere Radio Senlce. New York, 

N. Y. 
WBL--UDioD Colle,e. ScheDectad)" N. Y. 
WLB--UDIYenit)' of MIDDe.ota, Minneapoll., 

Mllln.· 
WHA-UniYenitJ of WI.conllll, Madl.oD, WI •. • 
KLS--Waruer Bros., O.kland, Calif. 
KHQ-W .. mer, Lou • ., Seattle, Wash. 
WBZ--We.tln,houae Electric .. Mf,. Co., Sprin,· 

Jleld, M .... 
KYW:-We.tin,hou.e Electric a. Mf,. Co., Chi· 

ca,o, Ill. 
WJZ--WeltlDJhouse Electric II Mf,. Co., New· 

ark, N. J . 
KDKA-W .. tln,hou.e Electric II Mf,. Co., E •• t 

Pittabur,h, Pa. 
KOG-Westem Radio Electric Co., Loa AD,ale., 

Oallf. 
WOQ--We.teru Radio Co., Kan •• s CitJ, Mo." 
WJH-Whlte .nd BOJer, Walhin,ton, D. C. 
WN~Wlrele.1 Telej)hone Co .. HudlOn CountJ, 

JereeJ Oil)" N. J. 
·Deal&1l.te. allo aeDdln, markell .nd weather 

OD C8S wanleDeth. 
WCN--<:lark UDlnnitJ, Worcelter, M .... •• 
WJT-Etectric Equipment Co., Erie. Pa. 
WSX-Erie Radio Co., Brie. Pa. 
WPR-Federal In.tltute of Radio Tele,., Cam· 

dell, N. J. 
WIP-Glmbel Bro •. , Philadelphia, Pa. 
WGV-Intentate Electric Co .. New OrleaDII, La. 
KGW~rifoDi.n Publiahln, 00 .. PortlaDd, Ore. 
KOA-Y. • C. A., DeD'fIr, 0010." 
WPA-I'ort Worth Racord, Fort Worth, Teu • . 
KBJ-KleruUr, C. R. .. Co., Loa AIlple., CaUf. 
WHN-Rld,ewood Timea Print. &lui Pub. Co., 

Rldcewood, N. Y. 
WBT-80utheru Radio Co., Oharlotte N. C. 
WFI--Blrawbrid,e IDd Clothier, Phlladelphl., 

Pa. 
WOO--Wa_aker. JohD, Philadelphia, Pa. 
WSIr-.l. It M. Eleclrlo Co.1. Utica, N .'1. 
KDPT-Southeru Eleetric \10.. San Dle,o. CaUf. 
WHD--Weat V •• Unly .• MorpntowD, W. Va. 
WKY~klahoma Radio Shop, Oklahoma CltJ. 

Okla."" 
KGG-Hallock alld WataoD, Portland, Ore. 
KOO--Altadena Radio Lab.. AltadeDa, Calif. 
WIL--()ontineDtal Blectric Sup. Co •• W .. hinetoD, 

D. O. 
KGU-Marion A. MulroDJ, HODolulu, T. H. 
WGB---Federal Tel. II Tel. Co.. Buttalo. N. 

T .. ••• KaD-Pullller Print. Co .• St. Lonl., Mo. (St. 
Loull POlt DI.patch.) 

WRW-T.rr:rtowu Radio Reaearch Lab .• Tarr:r' 
toWD, N. Y. 

WPM-Thol. J. WllIlama, IDc., W .. bln,toD, 
D. O. 

WIK-K ... L. Electric Co., Kcltee.port, Pa. 
WRB--CltJ of Dalla., Dall .. , Tea ... 
KSL--The Emporium, Sail Frellcllco, Calif. 
Uz.-Muwell Electric Co.. Berkelel, Oallf. 
WBS--D. W. KaJ, IDc., Newark, N. J. 

·Only weather . 
•• Alao weather . 
••• Allo market and weather. 

Bulletins C-l and C-2 from Klitzen Radio 
Mfg. Co. of Racine, Wis., ilIuttrate and de
ICribe the Klitzen variometer and va rio
coupler respectively. 

SGI is heard now and then. 
SXA pushes thru in fine ahape. 
SZAJI i. one of the most active Itations in 

the South. 
SZL helps to keep Little Rock on the map. 
IDY breaks thru fine with his spark. 
lXE now uaesspark and C. W. 
ILF pound, thru in fine shape. 
ISR is operator LM at IBIR. ISR will be 

on again as soon as be returns from school at 
Euter, N. H. 

7 

We are the Originators, 
Designers and Makers 0/ 

The Bell Buoy Binding Post 
(Removable Head) 

The Binding Post for Land and Sea. The Peer of All Removable 
Head Binding Posts. Has the Vise-Grip. Wire Will Not Turn. We 
Leave the Question of Its Superiority With You. 

15c each. 12 for $1.75, p. p. ins. prepaid. 
INCLUDES NUT AND LUG 

Amateurs Send For Circular. Dealers Send ~or Our Proposition. 

STAR CABINET & RADIO SHOP 
G. W. CALVERT, Mgr., Dept. R-3 

LANSDALE, MONTGOMERY. CO., PENNA. 

(Binding Post Specialists and Experimenters) 

DEALERS, ATTENTION! 
IMMEDIA TE DELIVER Y OF 

BREeO 
APPARATUS 

Variometers 
Vatiocouplera 
Condensers 
Dials 
Rheostatl 

DISTRIBUTORS OF 

Western Electric Co. 
Trumbull-Vanderpoel Elect. 

Mfg. Co. 
Crystal Detectors 
Inductance Switches 
Amplifying Transformers 
Switch Points 

American Eveready Works 
Jefferson Elect. Mfg. Co. 
Crosley Manfg. Co. 
Jewett Manfg. Co. 

Binding Poets and others. 

BRONX RADIO EQUIPMENT COMPANY 
Manufacturers and Distributors 

687 COURTLAND AVENUE BRONX, N. Y. C. 

RADIOPHONE RECEIVING SETS 
O'UB POPULAB PBIOBD IB'1'1 BBIlfG 
Jlf 'l'JU.'1' JIlJ8JO 0LBAlL A8 A BBLL 

Write for Prt_ 0. 

CRYSTAL RECEIVERS. AUDION DETECTOR SETS and 
TWO STAGE AMPLIFIERS 

Pamphlet D101 Mailed 011 Raqu .. ' 

aADJO DJVJ8JO. 

H. E. WILLIAMSON ELECTRIC Co. 
8BA.'l'TLB 

Tell them that JOu .aw it In RADIO 



RADIO for MAY, 1922 

Something New In Radio 
HAVE YOUR RADIO QUFSTIONS BEEN ANSWERED? 

HERE is the place to get information about radio. 
And right now is the time to send in your ques
tions. We are equipped to answer any queStion 

on the subject, no matter how technical or involved. You 
. c~n look to us for anything from a binding poSt to the lateSt 
in radio phonographs. 

Complete Sets $15 to $300 
We carry all the leading makes of radio apparatus, as: 

Grebe Paragon Amarad 
Doran Westinghouse Acme 

Head Phones: 

Alurdock Brandes Jrederal 
Western Electric 

((When in New York visit our show rooms at 227-229 Fulton Street, 
where you can see numbers of different makes of sets in aCtual operation. 
Also tri-weekly ledures, and complete file of radio publications, in~rudion 
books, etc. 

((We make a specialty of high frequency measurements, including the cali
bration of wavemeters from our ~andard. All measurements and comparisons 
made by an expert with the lateSt high frequency driver circuit. 

Write lor Large Illustrated Catalog 

American Electro Technical Appliance Co. 
227-229-235 Fulton Street, New York City 

Tell them that 10U •• ,. It Iu RADIO 



1'4 095 PLAIN TYPE ROTARY UVER 
~WITCH \" ' RAOIU~ PRICE 60 ¢ 

"0 9~ AE,..,LER 8A1'H'TE MOLOED VT. SOO' IT 
~"'IiE~ OR TABLE MOUNT.NC, PRI<E ' I.SQ 

Remler Apparatus 
r'(" H E rCIlI.lrl,alJly Illgh 4uality 

oi CI crY Rell1ler itclll is lIut 
accidental , -but tht: lin;t\ result 01 

) ear" 01 rcstarch worlo. . palll" tak 
illg study and perfl'ctioll o i 
lI1anli fact u r i ng processes. The 
IIniformly halldsome apl)earance 
of the Remler linc- the accuracy 
and precision of each ill(lil' idlial 
itcm- the trlll y wonderflll re 
sliits that are ohtaillcd irolll the 
lise of this "Apparatus That 
Radiates Qualitv"- thc,e facts 
hal'e made RE},(LER the choice 
of those who really k now radio 
apparatus . 

NO. 97 

REMLER 
GRID 

CONDENSER 
.00025 """e, 

NO 810 !lEMLER JR. P"Nfl 
Rt4EO~'AT 'I OHM S R[S'ST"NtE '1.00 

REMLiR TYPE )')0 OfTEClOA PANCl wrTH A· eAT TIAV 
POT, .. T'OMU'A PLAT[ VOLTA4[ ~ornAOL 'B.OO 

REMLER RADIO MANUFACTURING COMPANY 
24" FIRST ST. 
:,an Francisco , Cal . 

E. T . CUNNINGHAM 
General Manager 

t u . th at Rad ia tes 

154 W. LAKE ST. 
Ch icago, III. 



.., , .. irw JiloUJ,,,t utteraor ar· 
rtJ",emt'l'. Note tht compact -
11(",1$ and Itlter si,.,,,pJicity. Tht 
,;'oriomet,rs art of special 
mahoi'any. designtd fo" ma.n 
mum inductanct' ratio fro ... 
minltn.".,. to ,,. a.,ri,,lItm. 7h( 
d,tecto,. drcud Hlc/ltdts cop · 
pi" foil a"d mica grid and 
platt condt"Jtrs MO. 'ubu/il" 
li n d I,ak. G,""al radio 
sock'lI. 

Exterior view of r~dr of .rd. 
N olt Iht 'Iingl"s. the ,",ir, 
101' ma)' bt s'w''''g bae ll . thul 
g,t 'iJlg easy access 10 I'II ,r,. 
thinK uuidt' , Note t he i"sw 'l 
laird "ewel lfa tht "'(Jr C" "t''' 
10 tvllich all COn tl tctto l1S or 
madt, tlUtS frtti", t he fro,., 
o f ""J IKltlly wirlS N ott also 
th, .!("rdy 'hick ness 0 O. 
heav y f 14 m U' 0 0 d " bi 
frame. 

regenerohiJe receiJler set TYPE A-f' ONE 
Manufactured by The Radio Shop, Sunnyvale, Cal. 

If you would get a man's enjoyment from radio, 
you don't want a toy, you want a man's set. 
The new RE;generative Receiver Set, Type A-P 
one, is designed as a man's set. A real practical 
serviceable and efficient outfit for a man's office, 
his amateur station, or his home. 

The c;abinet is of grained gumwuod, with a beau
tiful piano finish. The panel is of heavy Fonnica, 
on which all lettering is machine engraved in 
white. The dials are of polished Gennan silver, 
with black en rave divisions in 
figures, and fitted with large taper
ing knobs, enabling fine tuning. 
The 1800 rheostat matches the 
other dials. All wires and all metal 
parts, both exterior and interior, 
are nickel plated. 

The set is designed especially for 
short-wave lengths of from 150 to 
450 meters, to insure maximum 
audibility and clearness for concert 

Exclu.ive di.tributor. -Atlantic-Pacilic Radio Supplie. Co. 

and amateur use. Particularly is it ideal for 
home entertainment in receiving radio music. 
radio news, and other broad casted features. But 
with real man-like versatility it operates witi J 
equal efficiency in receiving spark and C W. A-I> 
vacuuni tubes used throughout. 

Whether you know radio, or simply know you 
are interested, Type A-P One is the set you want. 
Simple in adjustment, and extremely selective . 
yet highly sensitive. 'When you buy a set, make

s re it 's- " A MAN'S set." 

Call for a demonstration, or 
write us for a folder giving 
prices and full particulars. 
Orders should be placed quickly 
to insure delivery at the earliest. 
possible moment. 

DEALERS and JOBBERS 
hm'c a man's proposition for you 0# 
lithe Man's set." Write us, 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 
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