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Ask For These Folders 
T hey tell a ll about Westinghouse Radio Receiving Sets, and about 

the Broadcasting Stations that -provide a ca refully bala nced and 
judiciously chosen ser ies of nightly entertainments, including 

· news, weather , crop a nd stock reports, a ll kinds of sporting 
events a nd, on Sundays, complete church services. 

Broadcasting stations are located as follows: 
East Pittsburgh, Pa., Station "KDKA" - - 360 Meters 
Newark, N. J., Station "WJZ" - - - - 360 Meters 
Springfield, Maas., Station "WBZ" - - - 360 Meters 
Chicago, Ill., Station "KYW" - - - - - 360 Meters 

WESTINGHOUSE ELECTRIC 6. MANUFACTURING CO. 
EAST P ITTSBURGH. PA. 

estine)!gu.~e 
When wrltlnll' to adYeMlser• please menclon THE WI RE. OBS AGE 
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l 
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has been so great that a congestion of orders for our most popular parts can only 
be avoided by concentrating our future efforts on the manufacture of the following: 

New Moulded Variometer Standard Vario-Coupler 
wlth bronse sprlns connection•. 

Tbelr cor rect. welcbt render• acrew1 unneee•aar:r 
for table operation-four Kre .. ·• •uppllecl for 
panel mountlnir. Type M.v.o. for Orld and TJ'l)fl 
11.V.P. for plate. . . . ...• .. . . .. .• .... . . . 98.M 

Detectors and Amplifiers 
New at,.le det~ctor1 and ampllft~"'• u1ed a lo ne or 
lnter·1u1neled. Their neat appearance a nd operat­
lnir eftlcl•DCJ' have iralned lnotant and iren ... al 
popula•ltJ'. 

DETECTORS AMl'LIFJJl:RS 
~teeter OnlT One-Staire Amplifier 
Deteelor-One Step Two· Stao:e A.mpllfter 
D etfftor· Two Step T 'hree-Sta.,e AmpUfter 
Detector Only and One-Stan Amplifier O nly 

Pnrnloht'd With or Without CDblnete. 

Small Paru and Switch Arma 
Swlt<b Levere. Grid Condeneer•, Graphite Po­
tentlor1Mter1, Dlndlns Jtost•, Knob•, Cont'.act1, 
Switch Arme, Metal Scale•, Ura"• SUde1, Rheostat 
SectorJJ, ?'tl.~ame Plates, Det-ector C u1ut, llellx Cllp•. 
Stop P ino. 

Dealsned to M~ompany our Moolded Varl•­
met<.r. Primary adJuotmente ..,, varied la aalte 
o f 1 and 8 t11rno reopcctlvely. They are etaadard 
equlpment with dlKr lmlnatln.1: u .. ro HU'J'-

wher e. . . . . . . . . . . . . . • . . • . . . . • . . . . . . . . • . Sll.00 

New 'Read'Em' Binding Posts 
Do a'"'T e ntlreJT with e111rra1'ln1r panele, thua 
•vlnl' expense and eonfnalon ; slve 1peelfto d.l ­
rectlon1 ancl add to appflU"a.nce of itet; lneu.re 
correct: B ook-up. 

We are Distributors for: 
Radio Corp. B<.lllJ·Klots Weoton metera 
Wutlnithonee "Arka7" Radio Paeent l':lectrte 
Baldwl.n Phone horn 8 l1rnal Eleetrle 
U..alero w Ul enJoy our new """'1ce--<>or oteck 
le com plet• and an e ' 'en, t1tead7 flow of p r oduction 
of parto keeps uo In a po; ltlon to make eblpmen t a 
on time. 

~ .... The Marshall-Gerken Company 

~~~~ .'XCanufaclu~~~" aT~d-.c:.'~bbeu. i==~~~ 
- () \./• ~; 11 I llVlll 
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No. '7M i:'terMd7 WI rel- Beadon Batt~ 
8'aaclar4.1Md ror .. .., t. U. 8. N •'fJ' 

What gives the Eveready Wireless B Battery 
its high voltage maintenance? 

!f o. '7N EI a Oild,f A.tr­
,ia.. w.,.._ Batte17. 
Bcaaclardbed for - In 
U. 8. Blp&I <>o..,. Aria· 
tlola ~ 

T HE right proportioning of 
ingredients - the retardation 

of destructive chemical reactions 
- the control of electrolysis- the 
perfect insulation. 

Hitch an Eveready to your re­
ceiving set and enjoy the marked 
increase in effectiveness. Go to 
yo~r radio equipment dealer- or 
write us. 

AMERICAN EVEREADY WORKS 
of Nolio,..J Crio. Co.,_,, lrfll. 

226 TJ,r...,_ Aftn\IC, Lona Llaod City. N- Yen 
CMcato Atlanta San Fruci.co 

Every wireless operator has use for an Eveready Flashlight 

Wben wrlt lal' to o4 .. rt1Mn plH• muUon TlllC WllllllLltl!S Mltl 

I 
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. Duplicate the Set 
Hcarll, Across the Atlantic 

Amateur history waa made on December 9, when 1-BCG in 
Greenwich, Conn., wu heard in Ardrouan, Scotland- a distance 
of over 3500 miles. 

Thia amazinir: feat waa performed with 
four R.diotrona UV-204-one uaed aaamaa. 
leroacillator, the other three aa amplifiera. 

Therewaa no th inf apeciaJ about t.BCC '• 
equipment. Hie circuit waa aimUu to 
thoae deacribed 1tnd illuatJ'llt ed in the 
RCA C.ta oir:ue for CW tran1miuion. 

You can duplicate the equipment uaed 
at 1-BCC for experimental communica­
tion• at a comparatively email expen ... 

Look over the RCA CataJoru• and ln­
atructlon Book. Selec t the aet moat auit­
able for your needa, 1tnd then order the 
required parts from your nearest dealer . 

100 Watt Radio Telephone Transmitter 
KeM•.-R .. •llletT•'-UY.Jl712)1U.00 
Flthr c:...40_,. II UC•l•H 10.00 
P•••t T ,..Mf.,,.•t UP· tOte 31..IO 

Mk ,...- .. .is1aa<1 .... .. ... tl t.00 T••-ltt01'Cri4 IA.Jr UP.t71a $ 1.15 
J. .. !$1). ""• ( '2).c...t (ti .IOI 4.50 T••-ltt•r c-"*•"*" UC.10111 1.40 
O.CUlatMt. T ... •lf• rM«r Ul,I C>Oe 1 t .00 Tra,....ittot-rc.MeMef'lt ( :I) UC.I OS4 4.00 
Mo..-1c .....i. i.1 .. ur.1~11 17.00 fllter R-tor Uf'·llZ7 . IS.TS l•~Weela... 1Z..t5 
AnM.,_ A•••t., UM43.a . . • • 6.25 R.dlo f"~••KY Chft• . • 2*00 
S• ... '-• Ker Uo.aot , , . , .. . 3AO Rad9ot.roe Pe we:r T._._ UV·20S t2} eo.oo A•..,..• lllMt• t.u.1 f lto-..00 

For complete circuit and details of n eceaaary apparalua 
lo make up thia radio telephone ael aee Fir. 1, pair:• 11, 
RCA Cat aloir:ue, which can be secured fro m your 
nearHt dealer or by aendin ir: 25 cenll direct to 

SALES DIVISION, Suite 1801 

Radio~Corporation 
of.:Ammca 

233 Broadway, New York City 
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With one Radiotron 
'P,cj heard him in Scotland 

On the night of December 10, 1-RU at Hartford, Conn., waa 
beard by Paul Godley, official observer of the Transatlantic Radio 
T em at Ardroa1an, SCotland. 

Tbefeat wu 1trikiq for thi• reaeon: 
The tranamitter of 1-RU for CW tran-. 

mlMion included only one Radiotron 
UV-203. 

WITH ONE SO-WATT TUBE 1-RU 
WAS HEARD IN SCOTLAND. 

CW tJ"an1miMion fiYel the amateur 
the ranc-e he want.. Radiotrona enable 

him to telephone over s:reat dbtanc:.ee 
with RCA equipment that can be bourht 
from dealen at comparatively Httle -
pen... 

Study the picture of th. outfit 1hown on 
tbia and the precedinr pace. Alao look 
over the RCA Catalorue and ln1truction 
Book. Then order from your dealer. 

10 Watt Radio Telephone Transmitter 
Mk:f 1tw1M4 .S-.4. •...• U.H .. - •1a.oo T~tu • .-cr14 LM.kUP·•n•-· t 1.-10 
J.c.k. .a.o....i cor4 l .OO,Z.OO.l.50 4..90 T-.-luuC......-n UCIOtl .. &AO 
C)odn.11., T...,,_. l.JL.IOOI . . ll..00 •• " (2) UC.1014 . • 4.00 
~· Mo.hale1 .. U'f ·1943. . . • • . l.&O F".Jtor R.oo.-VJ'o.112' . • . • . . .. . • HAO 
"--A-.. UMo6JO,. •• •• • f .00 -· r....,... ,..7 c...-. Coll • ·• · · 2.oo 

ic..-R-n..T ..... UV~Jt(Zltll.00 
F'Ja.. c...i-,. (f) UC.JUI .... - t.2* 
p._..,. T r.....,__w UP·lSM • . . . . U .. OI 
r.cw.-i. . . "' ... ........ .. 11.7' 

S-.. Ke? U~ ..... .. .... ... 3.00 --l'•••r.Twi... UV•Z03 <Zl 11.00 "--•.• . ... '1-

for complete circuit and detail. of nec-n- appara.tue to make vp 
. tbia raaio telephone .et see rJ&'. 1, pare 11, RCA Catalorue which can 

be aecured from your nearat dealer or by tenelinr 25 cent.I diroct to 

SALES DIVISION, Suite 1801 

5 

L. >l• 4cd by Google 
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Radio Apparatus 
Diatributora of Reliable Radio Apparatua to Dealera, Schoola, 
Collegea, Radio Cluba and Experimenter• All Over the World! 

" Prrraco SERVlOllr' 

BPECIALIZJNG ON 

··Prrrsco•• 
NOW HAS TWO STORES! 

MJ)JO OOR.POB.A'l'JON'S PRoouors 

SE!'l'l> 118 YOUR ORDERS! 

ooru OARRY RADJO CORPOBATf0 1f'8 

OOlCPLBTJil LINE! 

AX.PLll!'lllU 
""' N W-po- Dot- u4 
~~ft lft ma•ur.Nftl ,...ht ftfl't ••• Ml.00 w.. ROlllt o-. two ora,. w1lll nl• 
.. 1;.c. l\l1Ubffl CO•ttoJ Ja~• .. .. ... M~OO 

- HORD ONl>9, 0-. oacl IWO ai&so 
"1 11> aUlCIObotlt Ill <OUrol jadta • • 70.00 

llo. 263.t A••rad.. .0.L and. two 1tace 
16 """"GCU>7 .. bl,..L epltD<lkl 
T&Joe .. .... .. .. ..... .. ......... f 7.CIO 

AX.PU~NO TLUrlJFO-•al 
,.._ tlV·TI~ lliodlo Oort10tatloo .. . • 7.00 
N .. Q0 0.l>O-li:utham, - i..mo.-

ed ..... .. .......... ... . ....... H)O 
Me, IO 0.•1-. Mw !Jo. ••••••• , • 4.llO 
N .. J'.l 0 "'- llo<ll•. """'·•UL . , . . . 0.00 

A111Tl:NKA WT&ll 
"t"tn-'" No. 14 Bud Dta ... ..,_ 

CllO tt. - I!>.) Pn lb. , ....... .. 

..,.ro~1;.~..:..:i..,.:-;~ ·n .. ui.DOd 
_, - n. ................ . 
II)() ft. ...... . ................ . 
1000 tt. ~•I n loe at • 1 ..... . ..,..ttMe.. 1 1rnact ~ • • ~o pa~r 
" ....... - tt. ................ . 
too t i. -"'1 nJue &I ........ .. 

"II" llATTKJIJlU 

..o 
2.25 

0.01 
4.21 
T..IO 

00: 
1.00 

ei.. 1ftt3 itt.Dll•nl 22.ll Volte. .,,..u J .6Q fl•• lft~G Atan~•nl 27.5 Volt.>, Jarcro 2.05 
" • · tMO At•ad•M ~,.~ Volbi. ••rt· 

ab .. ~.111.,. 10 !2 '* TOltl .. . .. .. . .. 3 .00 
No. 7<><>0 !tal\4ud 22. ll ....,119, ...,..,, 

,..rbtbl~ 10 •arlatlona .. .. • • .. • 3..00 
..... 7M r.Ttru~1 22.4 .,.1r., -"11 . 2.%0 
!!Ca. 700 l!"'""d7 22.ll ... 1111, t&ru 

l&!i la :r.!\!o ... 1.,.. .. . .. .. . .. . .. !-~ 
Ho. 027 Aet. ·~4 .-01.., nrl&lllO •• , • "'"" 

con .a c-.1.at...i1 
m,.n ........ J.40 D~ ....... 1.11 
Dl,.U ........ MO Dl.-400 ....... 1.80 
OC,IO . ....... 1.50 l)l,ollOQ ....... 2 00 
DL-Tl .... .... I.ISO l)(,M(I ....... :z.i 5 
DL-100 .. ... .. J .M Ol,?11(1 ....... :.u 
DlrllO ..... .. l .IO IXrlMO ...... 2.llO 
DL-2'!0 ...... . 1,55 Di,1'llO ...... aoo 
IJl,.UO ....... L'rO 1)1,. UOO ...... ll GO 

COIL •OmfTDIO• 
Ha t.etoo Doi'•""'' a ... a moo11tl1>1 

w1 th _,,,, """""" ptl.. .. ...... 
- l.CIOI Del'I>.- 3 coll lllOUOtlas 

wltb , .... aoa woodeo 1-H • • • • • • 
,.. .. • no n"'11 1H 3 l'ft:ll m~1nllaw with 

- &lld -n btiDdlat •• , ••• 

ClOlt'OOSJl&I ! PH CW wn•I 

-~~~:~ ~~~. ~~: . :~. ~'-~·: 
If .. l'C·IOIO lla<llO Corp.. .~, 

oOOl't • • Mll6 MP'D,,, 1600 •0!11 •••• 
... l'~·IM3 ltadlo VDl'p., .000026 MP. 

JOOllO rnllll . . . .. ...... . ...... , 
... 1~1800 bdlo Oorp, .002 3(11'. 

- ffl !A ......... .......... . 

o.oo 
0.00 

e.oo 

2,00 

6.40 

6.00 

7.00 

Q01'fl>S!<Ral! (Qrt.i • •• Jl'lalll tnN• ) 
N' L'C-400 lladlo Co11>. .oo: o >1 r . U .llO 
i;, rr.:11:11 • • ·°"' "'"· 1.110 ~ .. f'C .. &('.8 u " .OOftS )IP'. J..3a 
No. l'l'-0'17 " • .OGCrJO llV. l..:!O 
l'o. llX-0"3 Coad. mts. 0.60 

00H'Oa:N8W:&I ( l'llt .. '7 ... ) 
No. UC.1031 Ba41o Co~ .a lll!'. 

150 Voha ••• ••. • • • • • . • • t. .... .. 1.31 
No. ti'C·HlM Radio Co11>. I Ml'. 7il0 

"1Jftl o o o, o •,, • o o o o , • , o o o o o o • o ~I 1.aa 
No. 1:0.1034 lwUo Co111 • .0 lU', lTOO 

"""• ....................... , .. I .ISO 
No. uc.1m RAdto Corp.. 1 ll:r, noo 

.-olte .. " .. • • .. .. • .. .. .. • .. • .. • 2 .00 
C. W. l !f'DOCTA,NOU 

N ... UL-10<\8 llacllo Cll.,,....llOD •••• 11.00 
No. P-1 Aemo .. • .. .. • .. .. • .. • .. .. &Oii 

O. W . POwma TllA.ICU'Oax:a&I 
Ko.. Jt=U lta.d:lo Co'l" ~ ••ti• .... 21.00 
No. UP-1010 Radio Corp. 700 lt'a tu • 111.llO 
Aeate :!aO \\'MS :"~'WI \'• Ir- )l'fd. 20.00 

• 200 Watt a:I0-6il0 Vollll Ullltd. Ul 00 
l'rt.TW:a llUOTOU 

No. tl'l .. lll!?O 1r.o >lllll•mfl<- .. .. 
~. VP.lGZT fOO >11111•••1- •••• 

oam LllAl!ll ,-..1. c • ...,.., .. , ... > 
No. UP-1719 IM 6 \\'111M Tuhl'lll •••• 
!lo. t:P· l118 for llO Wort Tul>N . • , • 
>No. Vl'·DIO 'i' , I , 1.6. 2 or 3 

._ohrna, each COIDPI- •till 
m.4)'1ntln• • , •• •• • - ••• .• • • • •• , ••• 

Ort4 Leake Olll.\'. ..... .. ......... .. 

11.00 
l~if 

1.10 
1.05 

a.crirn:>to nancu 
- U\'·211 Radio °""" "!(, ... ,,... 

to..\t"a_n trr. rt.r ·~-~ '"* .. na No. U\~·.!!1 T k • dto Corp. •"Keoot.rcm .. 
100 Watt 1:71,. '°' UV·20S u1i- .. . ... 

No. f'.I O..PO-t 20 1\ .. 11 ll«llC)'I .. 
tiabo for - wtdl 6 - tt t.a.,_ , . . . TM 

llw:CTD'TINO D&YICU 
(l •'" .,.JI .. u ....... , 

No • .P.l T1111pr, 5 _,. 17Pt, - · 
plet• wU.b ~ulb .. .............. 11.oe 

No. P.: TUopr, 2 amii- c;,.,. wl\la 
Dltlb .... " ........ . ....... " .. 111.0e 

No. r-:i FP n.u • .,. BoMttr, 5 amp. 
l7Pe .... ...... ............... U.ot 

&W:OlCB&AT~ a.aCDTitaa 

N. CR.a On.!oa "IWa,.epocW• lTB-
880 m•t•,. ... . ., .. .. .. .. .. . .. . UM "°' ca.a o- ns.aooo -. 
~tJJ'f:r-~l'f'riar• H ma•lf't • ..._ • • • • eo.ot 

So. CR~ a'"' 175-1000 mtt""'- -
pkt1 aet. lal""1 "Rfla1 "1*'1•1" •• -

So. CR•9 c ..... ITWOOO Mlln. -
J>l•lt Ml trllb ML I.lid : llU• • • 
pll~r. Mir «1ntaloed. "A "1-
pl ... •" .. . ... .. . ... .......... . . , UOM 

No. RA Wt11laa11ou ... ll0-100 .,.,.,... 
'""' ttJff'th·• . rut1opny ~thtrM'>t • ti.Oii 

N9. RO \\'tttluhou... llA rffoal­
'"'d DA fl<t. Am~lln~ ·-~, ...... I• 
- ca1>1MI, • 1111ltndld ualt, ..,... 
-t ................ . ......... 1ao.oe 

TP.1.&1'DON'Z8 

No. 111 lllorrloa ~ °""' d-1• • . 11.oe 
Na. IHI lllanlodl SOOO ol>m doublo • • tM 
!"o. OW-834 Weotrm Electric t200 

"'""• ........................ . 11.ot 
u .. ...,.... "S11Jl@rlor" tritla .... ~ 

baod ....................... .. &Ot 
Btand• " N•YT °l"J'po" wi th ....,. .. ao. .. "" ................ " .. . . . .. . "·°' 
l!.tldw1•' • Tnie c . .. .. . .. .. . .. . .. n oe 
8at<1.-tn'o 7'TPe ll ........ ., ... .. U.OI 
0.l<IWlll'• T7l'e F ............. .. 14.00 
llal<l•t•·• Tre c. ann 0011 • . . . • . . . t .oe 
l'""-1 A. ud :S. Tnie nllO oh- • • 8 fie 
~A.nclN. ~3m- .. 10 ... 

VACU'Oll TU1lQ 

No. OV·200 Roitloll'on d•tormr 1.oe 
No. uv.~m lla•llo...,,.• aJ11~llllft' .. .. e.ao 
:So. tlV·2M Rodi-on 3 watt . .. .. • I .Ge 
:<o. uv.zo;i nadlotran eo •all .... so.oe 
:So. UV·2<H lldlOU..A U0 woU • ••• 110.00 

XO'l'll : All nod h>lroM ...,t l>l'f .. • and r.. 
.,.,.... P'-14 a11,....iw,n. In U. a. A. 
Send ca TOUJ' or-due ror Rad.iott"O•e. 

"Let 'PITTSCO' producta, su~-service and delivery solve youT Radio problems" 

''Pittsc;o" Service Reaches All Over The W orld I Why Not Let It Reach You? 

F. D. Pitts Co., Inc. 
12 Park Square, B<nton, Maas. Dept. C. 

8r&ndl1 Woolw~ Dlds. , 198 W•tm.luter Sc.. ProYldm>ee, R. I. 
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Dailg News 

.ne•4f, CH"(lttlrt'9. o4 ret•f •••Ar, 
•Jt'""-' ' • ,...er rt"' t ff,..rt•. vv 1 
tTf"llr• . rtr. •rt' ,. .......... ~4r••ltd 
4'•"11 to _ ,,.._r:a"''~ "".,.. f'llfrttt" 
6/ rllr (" II. A fl•PI< ... t•I' .,..,,. ,,., Ro.,•• J./AO\"Arn r ,.,... 
altJI'• 1Ar1o,. t• k ,.,..,,.MttHfl '" 
t•oh••• M"Hh••I d~1tortlu /or .,.,. 
o•o:tr-vr bf co••crcw.l P•l'JIO.H. • f 

~===~---~) ::...-----

Why MAGNAVOX Equip­
ment Is Necessary in Your Set--
Tbeu la NO aubaUtate for the RA'DIO lllAONA VOX. It Is llt&JldArd equipment. 
t•ted and apprond b7 tbe radio rraterult7, and no aet Dow la complete wttbo11t 
oae. II auppllee the meaa1 b7 wblch maalc. aewa, apeeehee, coDnrullou, alpala, 
etc., rec•l•ed br radio cao be r•prodaced ao loud and cleu, &11d tnie 10 tbe orlclnal 
that aa7 oamber o r ~pie ma7 bear ithem and enlor them elmaltaneoaa17, de~1ullq 
~n tbe amouot or ampllllcalloo. 

Becaue tb• atr enctb or eouDd dapand9 oD the amout or cDJTent Lo Illa monbla con, 
a.ad tba a tran.ttb or t ha marnallc lleld, I.lie ellac1Jnnee1 aud • olume or t.be MAONA· 
VOX cu ba rr•all7 lncreued b7 hooldnc op with one of tbe new MAO NA VOX two 
or three ttalt POWER. ampllllere. Thia u1ur• tbe M.AONA VOX ..-c.l• IJI C lb• 
createet poalble power Input becaan u .... ampllllen are dealped to u. tra.aa­
lllltllDC tab• and blch plate • oltacee. Tbe7 are alao 4eelcue4 •~lal17 fo r th• 
ampllllcatlon or mualc and apeech . ellmlnallnc dllllger or dlltortl011. 

Yao wtu even111all11 ba•e tble equipment. Wbr paetpone auch eaJ01meot ! 
KAONAVOX equ(pment la almple and fl'ff from complei: adJ11.11tmenta, and aoy 
one can boolt It up and operate It w1Lhout Lrou'ble. Norlll1111 ccu1 take II• plaoe. 
8ff 7oar d eaJer todar and obtain maximum etllclencr and reoulll from r oar nt. 

Ttllll MAGNAVOX CO.-OeneraJ Omc......OAKLAND, CALIFOR.NIA. 

Nl'JW YORK OFFICE-370 Sennlb ATe.-'PF.l':N. Tl':IUtl"NAI, Bl,DO. 

When wrlllnit plflMe ad4r- tbe MAGNAVOX otllce neareat 700. 

There is NO Substitute for the Radio Magnavox 

MAGNAVOX 

~ - II»•• NIH) n. 
llAl•IO MAOllAVOX.. c• 
1taed • rd lon4 •PMkl•I ,. 
prod..eer l•t a m1teur . .. 
Jto .. e M• •o Mt N•Plete 
w11boa1 l1. h e u• ._,.. 
••d •• 11 ... ••17 ••• •• ,... 
co tfler..._. l lM lf'ld__...,, 
TY1'0 • ·2 Tll• lur• ..... 
w1111 u· ..... ..... -
t•t1rb.. The bla ar.t tr .. 
• I ...,d•Of'flktr obtaha bll 
It ••1 prtN Mall•Wlll .C:· 
ftde••1 obtoluble ......, 
Oftl1 Oflf'· h&lt •• ,.,. Ill 
ftold_l ... 

MAGNAVOX 
POWE R 

AMPLIFIERS 

T,..o A O-ll ...... 0. I 
•t•ttt. • ..... ''" .... at a:ned for tnn• m\111as 
tn...._. ••fl l\l•'h rl• •• •olc,.. 
• «tta. f\ntr•ed for 1M ••· 
pllflt'llltn of ,..dlo •I*"'"~ 
1•d mu.:tc wt1•011r di.•••.,.. u... and •UI ....... m1d­•1t• Oltf [Htl I• tfffl.fM 
penr MAOSAVOX. or la 
r•rt •n7 fJ'Pt of rer.t..._r. 
M•• '"' .,... 10 llA .. ..,,,.,_tnc. "'al'lo .. •r ,.~ 
sh a ftat er oo H..-.1 1 .. 
AC.2 MMe.I C. I I C• .. 
( 1t1t11Cnll f•f0 SJ•,.,17 It I lte 
ta.,.. 1t•n ••f'f'r,t ••• 
• ••n•. u mo 'lll• l 17 au 
4HI ..... rHl~Mt-

7 
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Its Range Reaches Everywhere 
1 he New Radio Station Heard 

Around the World 
The raD(O of the new Radio Central Station. at Rocky Point, L. I ., 11 110 gnat u to be heard 

uound the world. It i1 the dream of communication englneen come true. 

"The Promiaed Land" 11 the name profenional 
operatort have given to the New York Radio 
Central Station1 on Long Island. When com­
pleted this 1tatton will be the largest a.nd most 
powerful radio 1tation in the world. 

It will be equipped to work simultaneou81y with 
five other nation• in widely separated and distant 
parts of the world. and will be epoch-making in 
the field of international communication. 

A position at this station la the height of e:vrry 
operator's ambition, for it means unlimited op­
portunity to succeed and prog-reas to higher, more 
responsible and better paying positions in the 
radio industry. So far u opportunity goes the 
1ueceslful future ol theae men Is aseuttd. 

How about you? 

Enrollments are coming in by every mail Why 
aren't you one of the wideawake wireless men 
who have seen then- and g-reater opportunity 
opened to them by the Home Study Counc. 
whkh le specially designed to land them one of 
the enviable jobs at the world's g-reatest radio 
station? N 0 W - not IOl:llO later day - ls the 
time to act! 

This new home course of radio training, which 
bu been developed for the benefit of tho.e who 
cannot attend the Institute pertonally, i1 the Hme 
course used at the Inatitute. lt includee every­
thing from basic principle• of electricity and 
magnetism to actual operation of commercial 
radio equipment. including arc and tube trans­
mitters. It also Includes the same textbooks ll8ed 
in the Inatitute cla11ea, u well u a buuer set of 
greatly improved deeigu with a vari.tble aute>­
matic transmitter for code practice. 

Tbe graduates of the Radio Institute of America 
enjoy a g-reat and excluaive advantage in the close 
connection existing between the In1titute and the 
Radio Corporation of America. the world's largest 
radio manufacturinc and commercial radio com­
pany. 

Prominent exec:utivea in the radio field are former 
1tude:nta of the Institute. The Radio Corporation 
employs thousands of mm, in its executive d&­
partmenta, on thiP41 and at thore 1tation1 and in 
factories and laboratories. A large percentage of 
these men are g-raduatee of the Institute. 

The Radio Institute of America bu been an eatabllahed and succeulul institution for over fifteen 
yean. The year roWld aY"Crage attendance in its classrooms ia now 298 1tudenta per month. It bu 
trained over 6,000 men. 9S~ of whom have auceflafully engaged in this new branch ol science and 
induatr')'. ' 

You, too, can be 1ucc:aaful in this new field if you properly train younell by me&na of th.e Home 
Study COIU'le of the In1titute. Radio offers an unlimited opportunity for future advancement-why 
not take advantage of lt1 Write for our booklet and further detail-NOW . 

HOME STUDY DIVISION 

Radio Institute of America 
(PORMERLY MARCONI INSTITUTE) 

326 Broadway, NewYork 

~ wnu.. to a• .. rtlaffw plo&• •- TUI': Wtft•L a ll AOli 
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It's on the Way 
The Completely Revised Edition 

How To Pass U. S. Government 
Wireless 1.icense F: • • xam1nat1ons 

Br Elmer E . Buchu 

And the "before printing" Price is still 75c. 
Ready for delivery about Feb. laL Beginner• ahould uae thia book u a atudy guide 

CoND.NTS 

.lzr.t".!.:' El.ctrical 1rmbol,,_~bitlcu1a of 

I Tn.umh-ln~ps!!!!!W. 1ptft VP? of the -
iOdm a~_ 

I !'.d:,rE;j'ijffii, a-.tlc &Dd haod llt&Nrl 

J ~~tt•ria. their mabittmnCC, troubla. 

, .. , 
hlc:lode a year'1 1Ubocripd°" to 

TH£ WIRE.LESS ACE 
with 10ur ordtr • I only $2.00 
t...i~d of $2.50, the ~lar price.. 

- ·de 
u ..5. 

Post"l'C 
SOcut ra 

1--------------------· 
I 
I 
I 

Advance Order 
Date 

I WIRELESS PRESS. INC , 

I 
326 Broadway. l':ror YOi'E 

A1 1000 •• ~ubliihed oend me a !!!121 of the _.. ud """led j ed1hon o f 6 Ho-,. to Put 0 . s; GOYi;Wirslae I $rq• Ex•=• 
I l am cncloting $. . . . . . • . . . • . and ICC<~ tlw oll'er cbclcbd lodotr. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Name • •• •• • ••• ••••••••• • • ••••• p ............. .. .. . .. ' •••••• • •• • • • ••• • ••• 

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

City ····· ··· ··----··· ·····-······-··········--··- ········· ·-··· ·- ···-·-

c.an .. .. ··- ·-- .. ..................................... ..... ,, ...... . 
L.%:!2 
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''The Watch Dog of the Tube'' 
This announcement is of vital 
interest to every Radio Ama­
teur who desires to 

(a) Obtain the be3i pOJSible re­
sulb from his lubes, and 

(b) Secure maximum life with 
minimum replacement of 
his lu~s. 

la a name kao• a a ll onr lb• world, • bereYer 
elcclrlcal meuurloc lottr11meot1 are 11"4. 
Wntoo la1trwneoll are lbe 11aluruJl1 accepled 
11on11ard1 or precltloo aod worltmaoablp. 
Tbl1 could aot Hf7 well be olber• IH, b .. 
cauH the ro11nd1r and Pr•ldeot o r t b• Com-
1)1.11''. Dr. Edward W•tob, orlg111ated lh• tl't 
or eleclrlcal meu11rement u It 11 practiced 
todar : be aad a alllr o r lb• mo1t ••pert la-
11rument enctneer1 baYe beea con1tanU1 
perlectlnc WMlon l n1trumenll !or the put 
tblrl1-Lbree 1•n. Jt la ootewortb1 tbat tb• 
Compa111 bu tbua contributed practlcall1 
ntr1 lmproYemeot or ad•ucemeot to lb• art. 

Tbne l act1 are wnrtb1 or care!'ol conald ­
a tlon when lnatroment p11rcb11ea are contem­
plated. T be price or WttlOD lnatrumente. b .. 
CI UH or tbtlr QUalll1 or WOrltmaoablp, la 
oec-arll1 a trlft• more than the prlcea 
eeta bllabed br otber ln1trumeot manu lao­
turere. but 11 'ftl'}' little more tban tb• coet or 
a DOW tube. 

The W•ton llne or Radio lnllriuneull comprla .. Voltmeter1, Mll llammetere, Ammeten aod Aotonnae 
.lmmetore. 

T hese are racte of exceedloc Inte rest becauae wbetber 1ou pre fer to u1e an ammeter t or controlling the 
lllament curren t or rour tube•. o r whether r ou aro lo llowlng cbe later practice ol ftt1 meot •oltac• control, 100 
cao procure a au lllble Wuloo lllatrument at 1ll11:bU1 more lbao tbe coll or a 1locle tubo. 

T ho uao o r an accur•to 'fottmetor ror tllamont • ollae& concr ot ehould prolong' 1he lite or 1011r tube bJ an 
amoant al tlmu reach Inc 300 per cen t. Compare 1ucb a reauH wltb C'UC.uwork or wllb contr ol with an loalrument 
11pon wh lob you cannot poalthel1 re~1. 

Each Weaton l o1trumeot wlll laat a 1tret1me, wl lb rea1onab!o ca re, aod •Ill oro• lde a con1taot means ot 
proper regult.lloo !or rece!Ylns. amplll1lu1 or transmlttloc tubea. 

Remember, there are Weston luatrumeuta aYaUable !or eYef1 necel•lng or Tranam lttlos requirement. 

Teti 1our dealer 1 0 0 want a Wutoo lnetramenl and write to ue !or Radio Circular "J", 10 that It mar be 
forwarded 10 100 u 1oon u II la recel•ed lrom the preso. I! 1our duler cannot lmmedlatel7 1uppl1 your need1 
writ,• to ua. c l• loc hla 01.me and addru1, and we will ro r nbh what you need l rom our 1tock . Addres. 

'ftadio Department 

Weston Electrical Instrument Company 
27 Weston Ave •• Waverly Park, Newark, N. J . 

Wk• WTlll•C t o od .. rt l.oen p ..... -•llOD TlrE WIREL&tlll AOa 
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RADIO INSTITUTE OF AMERICA 
CWO&ml.\' MASCOJrl DfJl'i'Hilill) 

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

AMERICA'S FOREMOST SCHOOL 
for Instruction in 
Radio Telegraphy 

SPARK - ARC - VACUUM TUBE T RANSMISSION AND 
RECEPTION - RADIO TELEPHONY 

Oar Instruction Covers the Entire Radio Field 
Oar Graduates Cover the Entire World 
:raACl'l'I O.U. TllAI S t i.n !'JIAl . t .• r."T 00!4T 

Afternoon and Evening Classes Throughout the Year. Pros­
pectua Malled on Request. Address all Inquiries to Director 

Investigate our class for amateurs at reduced rates 

Branch School 

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

----------------------LEARN WIRELESS At Home 

AND TEXT 
BOOKS 

s ... .. ........ ... ......... .......... . 
.&.Od.- . . . . ......................... . 

Cll:T ... """'- •••••••••••• ~ • • •••••• 
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1. MolJeJ Baltelite Dial anJ Knob 
by which on• or a "banlt" of con­
Jeruer• may be operated. 

2 . Pattel or Bench Mountin11. 

3 . Minimum Capacity .00004 mfJ. · 
Maximam .006 mfJ. 

4 . Dilt-ca.t Frame iruUTifl6 ru1111cJ 
anJ p•rmanent anembly. 

5 . Exce•JU..IY low lo ..... 
6. CorrU11ateJ l mulator• to pr01JiJe 

lo"ll cr••P06• path. 
1. A "banlt" of conJenun can be 

built up by ne•ti"ll •halt of one 
unit in •ocltet of another. 

8. Di•-cad Platu extremely rifliJ. 

9. Two or more unit• in Hriu or 
parallel controll•J from on• ltnob. 

10. Contact Clip• permit irumion of 
RCA StanJarJ TuhularConJen•a 
or RCA StattJarJ CriJ-Lealt. 

Here ia the Faradon UC-1820, the 
sturdy, ine11pena1ve, accurate, variable 
condenMr for which amateura have been 
waitin.c. 

No other condenMr haa theae advantq": 
1. Uni ta may be atacked aim ply by remov. 

lnr the dial of one and neatinr its abaft in the 
aocket of another. The muimum capacity 
of a ainrle unit ia .0006 mfd. Two unite in 
parallel have a combined capacity. of .0012 
mfd. Connected in Mraea the two have a mu. 
imum capacity of .0003 mfd. and will with. 
atand double the voltare of a ainrle unit . 

3. Contact Clip• permit the insertion of 
either RCA Standard Tubular Condenser or 
RCA Standard Grid-Leak, thus makinr the 

unit of u n iversal value. The addition of the 
tubular fixed condenMr• rivea very wide 
ranrH of capacity. 

4. Because of the die-caat conatruct ion 
there can be n o warplnr of platea. 

No air condenser ever made before baa the 
compactneu, the accuracy, the wide ranre, 
the aturdineu, and the reneral utility of 
FARADON UC-1820. 

Price $7.50. 

Place your order with your dealer or 
write to Salu Divaion, Suite 1801 

Radio~Corporation 
~ of ..America 

233 BROADWAY- NEW YORK c~---...:"!::r-----

~ wrttt•• t • ad...-ent.-n• f'lnM m ... n1len Tif t \\ IR ... I I'' \ta• 
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THIS IS THE BOOK YOU WANT 
It will an-.wcr all your questions 
about wi reJe..,, tdcphony and telegraph) 

Written E~p~cia lly for Amatl'llr' hy one of the foremo t authorities. 

Complete inatructiona for 

CONSTRUCTING 
INSTALLING 

OPERATING 

A COMPLETE TRANSMITTING AND RECEIVING 
STATION I N CL U D I NG THE RADIOPHONE 

Cloth 61/a" x 9Y.1"· 340 Page•. Fully illustrated 

Price S2.25 

IF YOUR DEALER WON1 SUPPLY YOU, ORDER 'DIRECT FROM 

WIRELESS PRESS, INC. 
326-28 BROADWAY 

0 
NEW YORK 

0 

Other Wireless Press Books 
- ~ Ttlerrot>Ju'-B• .... .................. s:.sa 
y_.. .. Tit._. la Wl"'lttt C•Mm••l•tl• • . . • •• , • , • • • • 2 .%.t\ 
Be• t• C.• 4•et • ...,., . Club • , •.••••.. . •• , , • . • . • . . • ,11\ 
.... ... ..... tJ, ... a. ........ ._, Wlt.a.1. lJotftM p...._ • . . , ,Ta 
~1,..1 4_.,,. ... WI .... •• Rratl••-. \\?"h it.., • ,TI\ 

Badi e T...._P,_•__,.. 0 •141-tU. • , , • • • • . . . . . . • •• , • , . . . ~ . .Jlil 
S.•"d lllf'lbMI' •f t...ra.I•• lbe C•d"• W hllr .a. 
hrpared AMII• 11 ... or••••l ... D•t ('b~t • • , • , , •, •• ,. : ... 
1li111ll• t ft•lromot1 • •• Jiff'•-•11ffm~nl• • , •••••• , , , , , , • . • • I .fa 

13 
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radio necessities 

Murdock R e a I 
Radio Receivel'a 

Price:; $4.50 to $6 
Your radio dealer aells 
and recommends 'Mur­
dock Phonet. 

WM. J. MURDOCK Co., 

M UIUIOCK R.eAI. RAD10 Rl!.CJ!IVE.RS have deliverl"d 
complete satisfaction, on a "money-back" basia 

for 14 years. Those year$ of tirperie:nce have so sin> 
pli6ed and perfected our production that 1herc uc to­
day no receivers qui1c so good at so low a price. 
The latest Murdock achievement, the No. s6 Reccinf', 
is a l11ghly sensi1ivc ins1rumen1 which retains all the 
rugged strength of pre,•ious 1ypes. lmport;int fcaturea 
arc, 1he improved comfonable headband, the "Mur­
dock-Moulded" ear pieces shaped to exclude ouisidc 
noise, and the rivctiog of all p.-irts into one durable unit. 

• All models of Murdock receivers are sold with free 
tri:il offer ~d ntoney-baek guar:tnt~ u~ 1hem in 
direct ciomparison to any other phones for i4 days. 
Make any test you wish. Then at the end of the two 
wttks, if the ~turdock Phones are not entirely sari,_ 
factory, re1um them and your money will be refunded I 
Many of the complete "ready-to-operate" wireless sc11 
now on the market include Murdock Phone3 as s1and:ird 
equipment; if the set you buy does not, be sure 
to get a set of Murdock receivers to complete your 
station. \.\'c strongly ~1rge you to go lo your dealer, 
and convince yourself of the qunlity of Murdock 
receivers, by actual examination, before you buy. 

Murdock Phones arc the stand:ird bearer for a com­
plete line of "Made-by-Murdock" radio parts and 
im;1rumcnts. This includes the famous Murdock 
condensers, couplers and variomctecrs, and the new 
Murdock Rheostat at $1.00. 

Send for Free catalogue. 

50 CARTER ST., 
CHELSEA, MASS. 

,,...,_ 0-1 , ,._, 609 1l1Nlttt llrHI, " ""' l'r-•· C•n 
. .. r.,.. .. ,,. 011ot~ P. 1'. Jlet.a. t:no ntea4'1e•~. 1Jlet0 rort . 
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WORLD WIDE WIRELESS 
International Radio Station 

in Brazil 

ANNOUNCEMENT that plans 
have been completed for an inter­

national radio central at ruo de Jan­
ciro, Brazil, which will be modelled 
upon the plans of the big American ra­
dio station on Long Island, was made 
by E. F. W . Alexanderson, wireless ex­
pert for the General Electric Company 
and Chief Engineer o.f. the Radio Cor­
poration of America. 

Mr. Alexanderson, who has just re­
turned from a conference with radio 
engineers from the United States, 
Britain, France and Germany, said 
the monster 'Station would be con­
structed by the International Radio 
Company and that a sub-station would 
be built at Para. 

+ + + 
Goldsmith Comments on Ama· 
ttur Transatlantic Achievement 
P ROFESSOR Alfred N. Goldsmith, 

head of the radio and electrical de­
partments of the College of the City of 
New York, commented on the success 
of the six wireless amateurs at Green­
wich, Conn., who succeeded in trans­
mitting a message to Ardrossan, Scot­
land, spanning the Atlantic with the 
feeble power and short wave length to 
which amateurs are restricted by law. 

"This feat has aroused the keenest 
interest among the 100,000 or more 
wireless enthusiasts in this country," 
said Professor Goldsmith. 

"If the British radio regulations for 
amateurs were no stricter than those 
of the United States, the boys in Eng­
land might accomplish similar feats. 

"Due to the strict British laws, 
however , the British amateurs are 
confined a t present to reception only, 
and the sending must be done from 
this side." 

Prof. Goldsmith compared the pick­
ing up of the feeble signals in Scot­
land to the perception by eyesight of 
the rays of an ordinary electric bulb 
at a distance of 3.000 miles. This, he 
asserted, would give an intimation of 
the extraordinary sensitiveness of the 

receiving instruments which picked up 
the amateur signals abroad. 

"The power used by the wireless 
amateurs in transmission is not much 
more than that used by a l~rge 
electric bulb," he sat<l. "The only 
difference is that the light rays are 
visible .to the <human eye, while the 
radio energy is n,ot and must be re­
cor<;\$:9 ,by electrical instruments which 
conv_ert them into sounds that may be 
recognized by the human ear." 

Radio W ams of Volcanic 
Eruption in Mexico 

W IRELESS warnings relayed from 
!!he City of Mexico to Point Isa· 

bet picked up at a local National Guard 
radio station, stated that Popocatel 
was in violent eruption, and alt towns 
in the vicinity of the volcano were 
warned that the eruptions were the 
most serious of any since the volcano 
suddenly started. 

Sur~eon·Geuernl JJua.rh S. Cu11un l1tJ; of 'b~ t;un~tl ~lHlc~ H~ttlth ~n·ke 
tnauguratlng the radiophone benlt h bullet lo sen·lee wbJcb Is broadcaated 

twice a week f rom Washington 

Radio Call Brings Doctor 
by Airplane 

A PHYSICIAN at the Naval Air 
Station went by airplane from 

Norfolk to Hatteras, N. C., 130 miles, 
to take medical aid to the wife of a 
naval radio operator at the North 
Carolina station. 

Hatteras is two hours from Nor­
folk by .air, but it is three days from 
here by overland route. The naval 
radio statiop there has no physician, 
but a !hospital man gives such medi­
cal attention as he can. 

He sent a wireless message for a 
doctor, repor ting that the wife of 
one of the operators was seriously 
ill. Lieutenant L. B. Stump left the 
Norfolk a ir station, carrying Dr. 
Angel as a passenger. The doctor 
found the patient suffering from 
pneumonia, for which he prescr ibed 
and gave instruction as to treatment. 

15 I 

Radio Station North of the 
Arctic Circle 

A WIRELESS station has been es­
tablished on an Arctic island, ac­

cording to "The Daily News." The in­
trepid party of scientists who set out 
to establish a wireless observatory on 
the lonely island of Jan Meyen, in the 
North Atlantic, 300 miles north of the 
Arctic Circle, have now erected their 
wireless station and are sending out 
daily reports of the weather. 

The party consists of a group of 
Cambridge naturalists, a representative 
of the Norwegian Weather Service, 
the secretary of the International Gla­
cier Commission and a German wire­
less operator. They left Bergen, Nor­
way, in two boats laden with wood 
for huts, a complete wireless installa­
tion, and oil fuel to work it, and a set 
of meteorological instruments. 

rt n_I 
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No one has before stayed long on 
this cold island, the average tempera­
ture of which throughout the year is 
below the freezing point, but during 
the last century a rough map of the 
island, showing a glacier-covered 
mountain at one end, a fres'h-water 
lake and several tiny harbors, was 
drawn by an Austrian explorer. 

The object of the reports Is to give 
warning of storms sweeping toward 
Europe from the polar regions to fish­
ermen and shipping generally. 

+ + + 
Radiophones on Paris Trains 

WIRELESS telephone conversa-
tions between trains moving at 

the rate of forty miles an hour and 
the Paris central station, which have 
been achieved in the last few days, 
hold out a promise of ·greater safety 
for passengers, as well as a consider­
able diminution of intermediate signal­
ing stations. 

•Antenna constructed on top of an 
ordinary coach were in constant com­
munication with other antenna be­
tween two telegraph poles midway of 
the experimental area and enabled the 
use of telegraph wires to carry the 
messages to the receiving point. The 
voice of a train conductor could ·be 
heard clearly over a distance of fifty 
miles by the receiving station in Paris 
as ttte train passed each station or 
railroad siding. 

The Nord companies are extending 
the experiments as far as Calais. Wire­
less signaling from Paris as far as 
Rouen has been in use for several 
months and with complete satisfaction. 
Meanwhile the State lines are consid­
ering the elimination of obsolete tele­
phonic dispatching. 

' •• + 
Radiophone Studio Destroyed 

THE Broadcasting Studio of the 
W C9tinghouse Radio station in 

Newark, N. ] ., was destroyed by fire 
on 1he night of January 17. It was 
caused by a flashlight discharge. The 
fire occurred at the close of a special 
performance and for a t ime endangered 
the lives of several hundred 1people 
who had attended the concert. 

Alt the close of the performance, 
which fea.tured Ida Geer Wlheeler, 
soloist, and IEdna Rockwell, accom­
panist, a photographer sought to take 
a flashlight photograph of the princi­
pals. They consented and took posi­
tions near the screen. When the flash­
light was discharged burning specks of 
powder flew in all directions nod set 
1lhe screen on fire. The performers 
111arrowly escaped. 

In lr!>s than a minute the entir( 
screen was aflame and the crowd, 
which was leaving the studio, began to 
fight for exits. A general alarm war;; 

THE WIRELESS AGE 

sounded and tdle company's fire de· 
partment reported. In a short time 
they succeeded 1n ·getting the fire under 
control before it spread beyond the 
studio. Valuable Vocalion records and 
two pianos were destroyed. 

The damage was estimated a·t $71000. 

+ • + 
International Radio Congress 

Planned 
A PROPOSAL for a congress of 

French, Belgian, English and 
American radiologists wt1ioh would be 
held next year in Paris, was pu.t before 

F EBRUARY, 1922 

personnel has orders to speed up the 
lightning serv ice. 

The first message was filed in the 
main telegraph office at Berlin at 9 
o'clock in the morning, transmitted 
at 9.03, receipt acknowledged at 9.05, 
and telephoned to addressee at 9.10. 

• + + 
Army Gives Up Wire for Radio 
A S a means of economy the United 

States Army is communicating 
most of its messages between sta­
tions by radio instead of telegraph, 
it has been announced at Second 

An Interesting exhibit at the Radio Convention held In San Francilco. 
In the cue at the right a Marconi coherer and a modern radiophone 
were exhibited showing the old and the new methods of radi o n.· 

. ceptlon. On a table behind the show caee wu ahown a Marconi ma•­
netJc detector and an old-time tuner equipped with a c r7stal detector 
In &triking contraat to the pruent da7 highly efllclent vacuum tube 

receiver unit• 

Radiological Society of North 
America, at its meeting in Chicago, 
Ill. Dr. A. E. Barclay of Manchest­
er, England,, suggested the interna­
tional meeting. 

The proposal has met with favor 
from the members and plans for 
formal action toward its realization 
arc being launched. 

• + • 
Berlin "Lightning Wireless" 

Service 
"LCGHTNING wireless service" 

was inaugurated recently be­
tween Berlin and Hamburg. Techni­
cally termed "Blitzfunk," or "light­
ning spark," the dispatches are to 
take precedence at a tenfold rat~ 

over an pt her wireless t me~ rr~i y\e 

Corps Headquarters, Governor's Isl­
and, New York. 

The radio messages arc sent and 
received by soldier operators of the 
Signal Corps, and as this organiza­
tion is plentifully equipped with ra­
dio sets, the hundreds of messages 
necessary to the administration of 
the army now cost the government 
nothing except the time of the sol­
diers involved and the slight costs of 
operation. 

Radiograms are sent daily from 
every army headquarters to posts 
and stations in the vicinity which 
are equipped to receive the mes­
sages. Second Corps area, for ex­
amele, i.s in daily CO!'flmunication b y 
radio with Puerto Rico and with the 
f1>r ts :Jnd stations adjacent to New 

p, ~ff~~ 1test post to be equipped 
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with radio has been the U . S. Mili­
tary Academy at West Point. 

In order to keep a supply of 
trained operators on hand for the ad­
ministration of the radio stations 
the U. S. Army General Recruiting 
Service is now recruiting young men 
who will be trained as radio oper­
ators and put to work handling the 
new system. 

+ + + 
Private Radio Stations in France 
EVERY French manufacturer can 

now have a private wireless 
telephone system connecting his fac­
tories with the central office in Paris, 
thanks to the decision of the French 
Ministry to commercialize the recent 
wireless successes. 

Whether this will be followed by 
general permission to install wireless 
telegraph apparatus on tops of Paris 
buildings on the payment of a sub­
stantial fee remains doubtful. It is 
evident, however, that the Govern­
ment will not let anything stand in 
the way of obtaining new revenues, 
and as there is no longer any need 
for French censorship of either in­
coming or outgoing messages it is 
suggested that the time is not far 
distant when Paris correspondents 
will have direct communication with 
their newspapers across the Atlantic, 
each with a special calling signal 
and wave length assigned to him by 
the French Government. 

The cost of maintaining land wires 
here is understood to have delayed 
the general use of the telephone, and, 
indeed, it is rarely that one finds a 
telephone in a private residence out­
side of Paris. But the extension of 
the wireless system promises to 
change all this. The Government is 
willing to rent the wireless apparatus 
at a rate of only $z5 a year a 
mile of communication involved and 
an additional $2 a year a mile to 
oover all expenses of repair and ,fue 
maintenance of communication free 
from the interference of other wire­
less users. This is ridiculously cheap 
when the cost of installation of an 
ordinary telephone in a private home 
or office today is almost $100, with a 
yearly subscription, as the French 
ca!I it, of $ 70. 

Of course the Government's offer 
does not apply except in connecting 
up two stations, but business men 
are confident that once the ground is 
broken it will develop into an aux­
iliary system that will grow so 
rapidly as to oust the present inef­
ficient organization. 

+ + + 
German Radio Plant in 

Argentina 

A NEW powerfuJ German wireless 
station has been constructed at 

Monte Grande, in the Province of 

Buenos Ayres, and successfully tested. 
Messages were received from stations 
15,000 kilometres distant in the course 
of the tests. A code :message being 
transmitted 'from San Francisco to 
Tokyo was picked up. . 

The station 'has been installed over 
an area of 569 hectares (approximate­
ly 1 ,400 acres). When completed, it 
will consist of six big towers, each of 
which is to be 210 metres high (ap­
proximately 630 feet). It is asserted 
that the station will be able to com­
municate with points all over the 
world. Service is to be started about 
t!he middle of next year for receiving, 
and in February, 1923, for sending. 

+ + + 
Isle of Yap Radio Regulations 

UNDER the treaty, or convention, 
between the Unfaed States and 

Japan relating to the Island of Yap 

The &>nunelsdyk, which is a freight­
er, left Baltimore December 20, and 
after touching at Newport News, pro­
ceoocd for Rotterdam. 

Wireless messages received at Bos­
ton reported the United States Ship­
ping Board steamer Mount Evans in 
distress 6oo miles east of Boston. The 
vessel was without fuel oil the radios 
said. 

Charlestown Navy Yard officials ex­
pressed the belief that tlte vessel had 
been taken in tow, but had as yet re­
ceived no word to that effect. 

The Mount Evans was bound from 
\Antwerp to New York with a valu­
a'ble cargo. She carries a crew of 
fifty officers and men. 

'A radio message sent to the United 
States Line offices, New York City, by 
Captain A. B. Randall of the steam­
Ship Hudson reported the rescue of 

Mode rn fire ftghllng service requires the uee of radio apparatus as evidenced 
by the ln1tallatlon at headquarter• of the Cambridge, Man., Fire Department 

and the mandated islands of the Pa­
cific, over which Japan has the man­
date, the United States secures t!he 
rights of cable and wireless privi­
leges, for which it has contended 
since the treaty of Versailles was 
drawn up. Japan retains the admin­
istrative control over the island. 

The Yap cable and wireless rights 
are given by the new treaty to the 
American and Japanese govern­
ments and their nationals alike, on 
terms of equality. Th,ese rights are 
regarded as particularly important 
because of the position of Yap, in 
the center of the Pacific group to the 
south of Japan. 

+ + + 
Radio Relieves Distress at Sea 

six members of fhe crew of the French 
schooner · Reine des Mers In a heavy 
storm after the captain had been 
washed overboard. The schooner was 
laden with salt cod and ling fish from 
St. Pierre and Miquelon, whence she 
sailed on December 27 for llordeaux. 
T.he rescued seamen landed in New 
York aboard the Hudson. 

+ + • 
MacMillan in the Arctic· Greeted 

by Radio 
D ONALD B. MacMILLAN, dte 

arctic explorer, supposed to be 
frozen i11 at his winter base 1500 miles 
north of Boston, off the West Coast of 
Baffin Land, has been given a life 
membership in the Theta Delta Chi 

A WIRELESS dispatch received at Founders' Corporation. Through 
Queenstown, 'Ireland, reported the co-operation of the Carnegie In­

that a fire on board the Dutch freight stitution of Washington and the 
steamship Sommelsdyk, which during courtesy of the director of Naval 
dle day had caused the vessel to send Communications of the United 
out calls for aid, had been extinguished States Navy Department, a wir.eless 
and t!he vessel was proceeding on her r me a.f-: ·was sent to Dr. MacMillan, 

voya~ ro Rotterdam. u N IV ER~Frf'of ~r~ ~f ~ff ft. 



Radiophone Broadcasting Station W DY 
General Description of Stati~ T ransmitting 
Set Antenna Installation and Artists' Studio 

~E radiophone broadcasting sta-
1. tlon of tJhe Radio Corporation of 

America at Roselle Park, New 
Jersey, call letters WOY, has been in 
operation every week day night since 
December 15th. During the time the 
station has been in operation several 
thousand letters have been received re­
questing information as to the details 
of the station, the type of set used, the 
s1ze of the antenna and everything else 
that can be imagined to be of interest 

Aldene section of Roselle Park, New 
Jersey. It is abowt sixteen miles due 
west from New York City, in 1he cen­
tral part of the state of New Jersey. 

Two steel lattice towers each 175 
feet high and 20 feet square at the 
base support a six wire cage type an­
tenna 10 inches in diameter. These 
towers are 200 feet apart. The antenna 
is of the multiple-tuned type and has 
two cage leads, one of which is con­
nected .to the centter. of the horizontal 

nished lby tihe Public Service Corpor­
ation of New Jersey and goes into the 
power room at 2200 volts, 2 phase. 
This alternating current is used to 
drive the A. C.-D. C. motor-generator 
from which current for rtie D. C. 
motor-generator of the set itself is se­
cured. An auxiliary A. C.-D. C. set is 
also installed and this draws power di­
rect from t1he A. C. supply. 

The radio set is of General Electric 
Company manufacture. The filaments 

Studio ot WDY SI atlon. On the operating table at the Jett are located the recelvlug equipment ot the station and all controls ot the t raae­
mlltlng 1et 

to the thousands of qisteners Who have 
enjoyed the informal programs broad­
casted by t!his station. 

While nobhing wouM give more 
pleasure than rhe writing of a personal 
reply to all of these letters, this of 
course, has been impossible and this 
article is ·therefore written wi~h the 
idea of covering the inquiries contain­
ed in the large number of letters re­
ceived. 

WDY. staition is located in the Gen­
eral Electric Company's plant, form­
etily the old Marconi plant in the 

pa.rt of the antenna, being connected of all tubes are lighted with A. C . 
through a tuning coil to ground. The which is supplied from a special wind­
ot'her 'lead which is connected to one ing on tlhe rawo motor-generator set. 
end of the horizontal portion of the The voltage of the generator which 
antenna leads down to tJhe set in the supplies the plate potential for the 
station. Both of these leads are of large tubes used in .the set is 
cage type, 4 inches in diameter. Th.is 2 ,000 D. C. Four 250 watt radio-­
multiple tuning of the antenna gives trons UV-204 are used in t!he set 
much greater efficiency on the short itself, two as power tubes, or oscillat­
wave of 36o meters than would he true ors, and two as modulators. A 50 
of any other type of antenna arrange- watt tube is used as a speech amplifier 
mem. The antenna current of the in connectiion with a system of 5 watt 
sta.tion is between 8 and 10 amperes, tubes used as modulation amplifiers, 

The power for the statio~~i fur- 11t1he ,latter in tum receiving their energy 
..II t;,,111- fl. .. 111 
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from several microphones of special 
type placed about the room at desir­
able points. By means of a set of re­
sistances in the modulation amplifier 
circuit it is possible to regulate voice 
and music modulation to any degree 
desired. 

WOY i's really not a radio station-it 
is a studio. It is of hexagonal shape fur­
ni!lhed in 'b1ue and gold draperies; the 
carpets an<! rugs carry out the same 
color scheme. This color scheme is 
also carried further in the lighting ar­
rangements, a large chandelier in the 
center of the studio giving a soft, mel­
low light to the whole place. 

By referring to llhe illustration it 
will be seen that on one side of the 
studio is a Knabe-Ampico piano which 
is used for piano selections and accom­
paniments. On the other side will be 
seen an Edison re-creation phonograph. 

The radio set used at WDY shows 
up clearly in the illustration. 

An interesting featnre of the station 
is a large map of the United States 
which hangs in the foyer of the 
studio. Tacks have been placed on this 
map on points from which reports of 
the reception of the music and speech 
from the station 1have been reported 
and examination of this map shows 
that the extreme range of the station 
extends from points in Eastern Canada 
to Porto Rico, Cuba and Florida 
Peninsnla and as far west as Omaha, 
Nebraska. 

The staff of rile station consists of 
J. Andrew White, editor of THE 
WIRELESS AGE, who is in charge of all 
programs. On opera nights Mr. 
White mkes entire charge and 
handles the descriptive part of the 
programs which are regularly broad­
casted from this station. J. 0. Smith 
is in charge of the operation of t'he 
station and docs all of ·tfhe regular an­
oouncing. R. H. Ranger and E . V. 
Amy are the radio engineers of the 
station. 

The Character of tlhe programs 
broradoasted from WDY IJiave been 
different from any others heretofore 
broadcasted and have created an un­
told amount of interest and enthusiasm 
on the part of 'listeners throughout the 
·territory covered by the station. These 
programs will continue, as in the past, 
and it is planned to broadcast a high 
grade form of entertainment from the 
station in the future. 

Until further notice WDY will be 
operated on Monday, Wednesday and 
Friday nights, WJZ station of the 
Westinghouse Company working the 
other fou r nights of the week. 

Occasionally there will be talks by 
well-known people on popular sub­
jects, ·beginning at approximately 7 
p. m. Regular hour of operation will 
be from 8 to IO p. m. WDY will here­
after broadcast time signals at IO 
p. m. and official weather reports im-

mediately afterward on the nights on 
which it is operated. 

As a general rule, the Monday night 
programs will consist of vocal and in­
strumental selections by well known 
artists of the operatic, concert and 
vaudeville stage. 

Wednesday night will be opera night, 
v."hen it11terpretative performances of 
the popular operas will be given. 

Friday nights will be <the regular 
"party" nights, when those informal 

~hey realize iit, the writers of these 
letters have really been the means of 
determining future policies of broad­
casting, insofar as .type of entertain­
ment is concerned. 

For many of the singers and 
players who have entertained great 
radio audiences from WDY, by radio, 
for the first time, the event was not 
only an unusual undertaking but really 
an ordeal. They could visualize the 
greait audience, all right, but could not, 

1 

Towe rs and multiple tuned antenna at WDY Station, R oselle P ark. Ne'v J'eraeJ 

parties so well known and liked by the of course, know whether or not they 
gerferal public will be held. were pleasing t·hat audience. These art-

The number of letters received by ists are making it possible to send the 
the Radio Corporation wit h reference best in entertainment into the homes 
to the programs of WDY has been so in the city, the suburbs, towns, villages, 
•great that it has been physically im- hamlets, and, even on isolated farms, 
possible to reply to them individually. and the great unseen audience wiJ1om 
The fact that it was not possible to they entertain can expect to have this 
reply to all such letters individually music, speech and entertainment sent 
might appear to some of thc,3e who so into the home, if it continues to show 
kindly responded to the request for its appreciation in the ftttnre as it has 
criticism of the programs that their in the past, by letters. If there is no ap­
~etters 1had not been appreciated. As a predation, there will be very little in­
matter of fact, however, all such let- centive to artists to entertain. Talented 
t ers have been greatly appreciated and artists wilrJ be interested in entertaining 
they have all been g:iven proper con-o ~-flu~lil' :yia1 radio in the proportion 
sideration 1n planning prograrv~•.i f,oi;..RJ ~th~.~ffaf .~,dio,public responds in 
the future. In fact, Whether &'if~n t ~ µpQb au lfutmJMBlr efforts. 



The UV-217 Kenotron-Its Operation 
and Application 

I N a preceding article we consid­
ered the operation and application 
of the Kenotron UV-216. This 

device was considered in particular as 
a means of supplying high voltage di­
rect current to radiotrons UV-202. It 
is now proposed to continue our con­
s1deration of Kenotrons, and particu­
larly the application of model UV-217, 
as a source of high voltage direct cur­
rent supply for Radiotron UV-203. 

Kenotron UV-217 has an overall 
height of approximately 70 inches 
and a maximum diameter of 2 inches. 
The plate (anode) is of sheet molyb­
denum about 5 mils thick, which is 
formed into an oval box 1,!4 inches 
high and I 34 inches wide. T he dis­
tanc,e between t'he parallel sides of the 
box is about ~ inc'hes. The "W" 
shaped filament (cathode) is of ductile 
tungsten wire about IO mils in diam­
eter and 3~ inches Jong. The glass 
container is of special heat resisting 
glass. These elements are clearly 
shown in figure 1. The complete 
Kenotron is illustrated in figure 2 and 
the UV-203 Radiotron in figure 3. 

As with Kenotron UV-216 the first 
characteristic to be considered is the 
relation between t<he filament current 
(or volts) and the plate current. This 
characteristic is obtained by using the 
circuit connections shown in figure 4 
under the condition that the plate po­
tential is maintained at a value suffi­
ciently great to withdraw to t'he plate 
all the electrons emitted by t'he fila­
ment. The saturation current char­
acteristic is shown in figure 5. This 
characteristic, as we have found, de­
pends upon the emission of electrons 

~ 
I 
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By W. R. G. Baker 
Radio JJ:n.dneer, General EIPCtrlc Company 

L 
B'iirure 2-UV-217 Kenotron mounted in socket 

from the heated filament. In general 
t'he factors regulating the rate of emis­
sion from the filament are: 

1. Area of filament. 
2. Filament temperature. 
3. Filament material. 
4. Nature of gas if any is present. 
5. Pressure of gas. 
The relation between the saturat ion 

current can be expressed by the equa­
tion: 

'I , "\ 

i= A J 

where "A" and "b" depend upon the 
filament material. "T" is the absolute 
temperature (degrees centigrade -
273) and " i" the saturation current 
per unit of filament area. When the 
filament is of tungsten and a perfect 
vacuum is assumed the value of "A" 
is 23.6 x I09 and "b" is 52,500, in 
which case "i" is expressed in milliam­
peres per square centimeter. As a 
comparison, the value of "A" for 
molybdenum has been found to be 
about 2r.o x 109 and "b" about 50,-
000. One ampere represents a pass­
age of 6.28 x 1018 electrons per sec­
ond. In the type of Kenotron illus­
trated by the UV-217 factors, Nos. 4 
and S do not have any appreciable ef­
fect due to t'he high degree of evacua­
tion. 

The Ip - EP and Ip - Er or the volt 
ampere characteristics are obtained as 
with the UV-216 and are shown in 
figures 6 and 7. Figure 6 illustrates 
the limitation of current due to the 
temperature, that is, with a given fila­
ment voltage the current between the 
filament and plate increases with in­
creased values of Ep until Ip equals 
the saturation current at that filament 
temperature. Theoretically any fur­
ther increase in plate potential should 
result in no furt'her increases in r ... 
It will be noted that the plate current 
does continue to increase slightly and 
this apparent discrepancy will be con ­
sidered later. 

Figure 7 shows the effect of the 
space charge in limiting the electron 
current. An inspection of these curves 
shows that as the temperature (Er) 
of the filament is increased Ip at first ., 
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Figure 1-UV-217 Kenot ron having a rated D. C. output ot 150 
watt• at 1000 volts. Center view has one-halt ot plate c ut awn; 

to s how the filament O'
Flg 1 e • -tllfodel UV-203 Radlotroo 
tg 1- lfl. ... 111 
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increases and then tends to become 
constant. :Also that the temperature 
(filament voltage) at which the plate 
current becomes limited is increased 
as the plate voltage is increased. This 
limiting effect is due to the electro­
static field produced by die electrons 
emitted from t1ie filament. The ef­
fect of this field is to repel the move­
ment of electrons from the filament to 
the plate. Wben the plate voltage 
(Ep) is increased, the strength of this 
field is reduced, since some of the 
electrons that established the repelling 
effect, are drawn to the plate. We 

/--- - fi1o/Ttml - - ?bi;, ...... , 
, \ 

,' ---- \ 

I ----
1 
I I 
\ 
\ - - \- ,,/ 

' ~ --- --->,- - -' 
Oirnlion of flee/runs 

__ -, ~11-+---11."1 ----

~"' 4-Ctrcult to dete rmine nl•t1- be­
tween lllament and plate current• 

l'p ip 

----1 11~1111-+ ___ /l---' 
nsure 10-Clrcult arran...S with 1paee cJaarp 
flrect eq u&J to a counter-electromot1Te fctft» 

find, therefore, that the electroD cur­
rent is limited not only by the tem­
perature of the filament, but also by 
the space charge effect. 

In comparing the characteristic 
curves of the UV-216 and UV-217 
Kenotrons we see that the curves, 
while quite similar, differ to some ex­
tent. It is, therefore. desirable to con­
sider the cause and effect of the shape 
of the characteristic curves. It is as­
sumed that the reader of this article 
has read t'he previous article on Keno­
tron UV-216. 

The principal factcrs effecting the 
shape of the characteristic curve of 
the Kenotron are--

I. S pace charge. 
:2. V elocity of the electl'ons. 
3. V oltage drop through the fila­

ment. 
4. Electron emission. 
In order to ob'ain a p'hysical con­

ception of the space charge effect on 

the characteristic curve, let us con­
sider the distribution of potential be­
tween the ftlamcnt and plate of a 
Kenotron. We shall assume that the 
filament and plate are equi-potential 
surfaces of infinite area and that the 
electrons emerge from t~ filament 
with zero velocity. 

Considering the circuit conditions 
shown in figure 4, if we reduce the 
temperature of the filament until no 
electrons are emitted and plot a curve 
showing the drop of potential through 
the tube, we have the straight line as 
shown in curve 1, figure 8. If now we 

ment temperature would be to deprese 
a portion of the curve below tile liae 
of zero potential. 

Based on these considerations of ~ 
space charge effect the characteristic 
curve of the Kenotron should be as 
shown by curve I in figure 9. From 
o to A t'he current between the fila-

3 
ment and plate varies as the - power 

~ 

of t'he plate voltage and is dependeat 
upon the space charge effect. The 
horizontal portion of the curve repro­
sents the saturation current, that is, 

l'lpni 6--8aturaUon current cr•Ph 

increase the temperature of the fila- all the electrons cnntted by the fit. 
ment by increasing the filament vol- ment are drawn to the plate. The sat­
tage the potential distribution between uration current is shown in figure 5 
the filament and plate is modified. The for various filament temperatures 
electrons emitted may be considered (filament voltage) . 
to produce- a negative potential We assumed in considering the ef­
t'hroughout a portion of the space be- feet of the space charge on the char­
tween the filament and plate, and espe- acteristic curve that the electrons were 
cially in the neighborhood of the fila- emitted at zero velocity. Actually the 
ment. Now if in t'he section o to 1 electrons are emitted throughout a co~ 
the negative potential due to the elec- siderable range of velocities, whicli 
trons was just sufficient to balance the results in a modification o f curve I, 
po~itive potential due to the applied figure 9. T he effect o f !'he initial ve­
voltage. it is evident that rhe resultant locity of the electrons i's to accentuate 
of these two opposing potentials must the depression of the curves shown ia 
'be zero, so that the curve coincides figure 8. We may consider that the 
with the horizontal line, as shown in initial velocity permits the emitted 
curve 2. This same effect occurs in electrons to move further a way from 
section 1 to 2 but ro a lesser degree, the filament against the opposing force 
with the result that curve 2 wl!}J~ pf the fi eld set up by electrons already 
slightly depressed begins to rise. 't.hci ~ liri..1\hf s.pace between the fil ament and 
effect of any further increaa l~' (l:I.~ T'f leJF· ~.~Af{ifi.'W1e conditions th~ po-
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tential distribution between filament 
and plate might approach that repre­
sented by curve 3, figure 8. 

Curve 2, figure 9, represents the ef­
fect of the initial velocity of the elec­
trons, which causes the curve to as­
sume a position to the left of curve I, 
throughout the lower portion of the 
curve. This indicates that the effect 
of the initial velocity is to increase the 
current between the filament and plate, 
~special ly at low plate volrages. This 
is, of course, what might be exptctect, 
since the effect of the initial velocity 
is to assist the plate vol•age in draw­
ing the electrons to the plate. 
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curve is the limitation of emission 
from the filament as the plate voltage 
assumes values corresponding to the 
upper section of the curve. This lim­
itation of emission results in the grad­
ual bending over of Girve 3 as shown 
by the dotted curve 4, figure 9. 

Considering now the curve shown in 
'figure 6 for E r = IO volts. We have 
found that the lower portion of this 
curve varies from the theoretical curve 
due to initial velocities and the poten­
tial drop through the filament. Also 
that the upper section is materially af­
fected by the limitation of electron 
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plate current beyond the knee of the 
curve. 

Inspection of figure 6 indicates that 
curves for the higher filament voltage 
show a greater tendency to increase, 
after rhe saturated condition has been 
reached, than those for low filament 
voltages. This is due to the fact that 
the greater emission, when the higher 
filament voltages are used, results in 
a more severe bombardment of the 
plate, hence a higher plate tempera­
ture and more heat radiation to the 
filament. 

The action and application of a 
Kenot ron under various conditions 

l!'lgure 6-Volt ampere chftrncterl~tlrs ~howtng limitation 
ot current d ue to temperature 

Figure 7-Volt Ampere chuacterlstlcs 1howtng effect of 
space charge in limiting the electron current 

Since t11e filament is not an equi­
potential surface as we previously as­
sumed, the characteristic curve may 
in some cases be considerablv modi­
fied, especially if the voltage drop 
through the filament is an appreciable 
percentage of the saturation voltage. 
\\'hen the plate circuit is returned to 
the neim•ive side of the filament the 
effect of the potential drop through the 
filament is to reduce the electron cur­
rent. due to the fact that the average 
potential between the filament and 
plate is less t11an the potential be­
twl'en the nc.gative enct of the filament 
and the plate. This limitation in space 
current tends to neutralize the effect 
of the ini•ial velocity of the electrons. 
The rec;t1Vini;r characteristic curve is 
shown by curvei 3, figu re 9. 

An additional factor tenrling to still 
further modify the characteristic 

emission from the filament. An addi- may be il1ustrated lby assuming the 
tional point to be noted is that the space charge effect equivalent to a 
curves in figure 6 do not actually be- counter electromotive force located 
come parallel to the Ep axis as would within the Kenotron. The circuit ar­
be expected from wholly theoretical rangement based on this assumption is 
considerations. Instead of becoming shown in figure 10. The circuit con­
level they continue to r ise gradually as stants within the dotted circle repre­
the plate voltage is increased. One sent t'he internal impedance and in­
reason for this effect is the increase ternal e.m.f. of the Kenotron. e1 rep­
in filament temperature due to heat resents the space charge effect which 

has been found to limit the flow of 
radiated from the plate. \ Ve know electrons from the filament to the 
that as the plate voltage is increased plate, hence we may represent t1iis cf­
the electrons are rlrawn to the plate feet by a potential in opposition to 
with a greater velocity. T his elec- that of t'he plate potential. 
tronic bombardment of the plate We have found that the volt-am­
causes it to heat up. As the tempera- pere or JP- EP characteristic of the 
tur: of the plate increases the ht:at Kenotron is, in g-eneral, made up of 
~d1ated t.o t'he filament becomes suffi- three sections. We will consider only 
c1:nt to increase !he. tempera~ure of t~e approximately st!'lig-ht line por ­
th1s element. Tim increase m ftem-· ti?'l of the c'haractenstic. The por­
perature results in somewhat ~eJt'erlrlflonrbf~he characteris•ic in which we 
emission, hence a gradual I 4 ea ~sli5'Y ~fe~~'[drldf"~ is indicated by A.B. 
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figure II, where the line ha9 been ex­
tended to cut the ep axis at the point A, 
resulting in the intercept 0 A. This 
intl!rcept represents the value of e,. 
We require the equation of this 
straight line. The equation of the 
straight line may be expressed in 
terms of the co-ordinates of any two 
points on rhe line and the slope. Hence 
if X, Y and X 1Y1 are the co-ordinates 
of any two points and m the slope of 
the line, we have the equation: 

Y- Y 1 = M (X-X1) 

If now the point B has co-ordinates 
(ep, ip) corres.ponding to X, Y, and 
the point A co-ordinates ( e1, o) cor­
respon<ling to (X1Y1) we have: 
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n 111re 8-Potentl•l dlltrtbutlon lo tbe Keno· 
tron under Yarloue ftlameot temperaturee 

ip - o = M ( ep - e1) or 
ip = M (ep- e1) 

Since we are considering the entire 
line AB the slope M is simply the 
tangent of the angle between the line 
AB and t>he ep axis, or-

BC ip 
tan<BAC= --=-

•AC ep 

This ratio represents a conductance 
and is sometimes called t'he conduct­
ance o f the Kenotron. 

If we consider t'he actual character­
ip 

istic and take the ratio - over a con-
ep 

siderable portion of the curve we find 
that the apparent conductance of the 
Kenotron varies with ep. Hence, in 
order to permit calculation we must 

ip 
determine the ratio - for a very small 

e. 
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section on the straight line portion of 
I 

the curve. The conductance - and 
ft 

counter e.f.m. (er) obtained 111 ili1s 
manner may t'hen ibe considered in­
stantaneous values. 

Let us consider the Ip - EP curve 
(figure 6) obtained when tile filament 
voltage was maintained at ro and de­
termine how the apparent conductance 
or its reciprocal, the apparent resist­
ance, varies. 

The following tabulation indicates 
how r1 varies with Ep. 

••• 
l21i JOO 
an 121i 
171> JfiO 
200 171i 

... -11. 
•• 1o1-1.---

1-1, 
25 J 36 lilt 
21i 111 l~n 
21i 206 171 
25 241 206 

!Ii 710 
ai; 1 10 
85 710 
36 710 

Suppos(! we wish to know the in­
crease in current through the Keno­
tron when Ep is increased 20 volts, 
we may proceed as follows: 

Ep 20 
ip = - = -- = .028 amperes 

r1 710 

From t<he characteristic curve (fig-

Fi&'Ure 9-Modlt7ln1r factor• ot tbe cbaractertatlc cu"e 

ll'l&'Ure 11-$ectlon AB chan.cterlatJca 

r, "oh1 Ip .. tierct '• ob-
Ip 

100 .101 990 
126 .136 920 
150 .171! 878 
176 .206 850 
200 .241 830 

If now we determine t'he instan-

ure 6, Er = IO) we find rtlat Ip equals 
.171 amperes when EP equals 150, 
hence if Ep is increased to 170, I, 
should increase to .199 amperes. 

When a resistance rp is inserted in 
the plate circuit, we have a series cir­
cuit containing two resistances and 
two sources of potential. The result­
ant potential in the circuit is ep~I· 
The total resistance is rp + r,. Hence 
the current through the circuit is 

e,.-e, 
ip =---

rp + r, 

This equation shows that t'he poten­
tial between the filament and plate of 
the Kenotron may be expressed as 
(e0 -e1) orip (rp+r,). If we con­
sider only the straight portion of the 
characteristic and requfred the change 
.in ip corresponding to a variation in 
ep we may write the equation 

taneous value of r1 at several different . 
points on the characteristic, we finq n I fr ll tp = - - --
that the instantaneous resi ,11cei:F\1;H , 

1 
i: C 1-l II,!. ~I rp + ra . 

constant. j 1 ..> •h&e ri rp' antrtl ep represent the in-



crease or decrease in i. and c., re­
apecti vcl y. 

If we insert a resistance of 1000 
ohms in the plate circuit and provide 
a source E of 321 volts in the plate 
circuit, the current through the Keno­
tron will be .171 amperes. Since 1000 

x .171 = 171 volts represents the drop 
across the load resistance, we have 
321 - 171 volts applied to the plate. 
From the characteristic we find that IP 
= .171 amperes when EP = 150 volts. 
Or we may proceed on the following 
ba·sis : 

lifid 
"-"" 1"1-Ctroull for halt-wave rectlftcatlon 

E = 321 \IO)ts 
rp = 1000 ohms 
r t = 710 ohms 
c, is unknown 

hence ip 
321 - et 

1000 + 710 
The value of Ct may be determined by 
the use o f figure 1 r. Assume that 
point B represents the condition where 
e. = 170 volts so that iP = . 199 am-
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percs. If now we find the value of 
A C we can then determine 0 A, since 
0 C = 170 volts. We know the 

I 

slope to be -, hence 
r1 
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The transformer indicated in the cir­
cuits shown in figures 16 and 17 was 
designed for use with Kenoton UV-
217 and Radiotron UV-203. This.unit 
which is known as Type UP-1016 (fig­
ures 18 and 19) has three secondary 
windings, one for tche Kenotron fila-

n.un 11-1-4 character111Uc11 

.199 
.A: c = -- = 141.3 volts 

I 

710 

SO that Ct = 170 - 141.3 = 
28.7 volts 

Substituting Ct = 28.7 in the aboTe 
we have 

321 - 28.7 
lp =------

- .171 
1710 
amperet 

ments, one for the Radi.otron fi laments 
and the third for supplying the high 
voltage alternating current to the Ken­
otron plates. The Kenotron filament 
winding has sufficient capacity for two 
UV-217 Kenotrons. T his winding is 
very carefully insulated since the Ken-

___ r;_wo._m .... 'l'nl Trt?mftJrmer 

ToA.C 
SV,P,P/j' 

"liJ A.C. 
SV,P;P/j' 

The application of Kenotron UV-
217 is essentially the same as that of n.ure 17-CUcuit t or full wave rectUlcatlon 
U V-216. Load cha racteristics of UV-
217 are shown in figures 12, 13, 14 and otron fi laments assume a value equal 
15. These characteristics were obtain- .to the plate voltage during the part of 
ed with the circuits for full and half the cycle the tube is non-conductive. 
wave rectification illustrated in figures The Radiotron filament winding has 
16 and 17. A comparison of the load a capacity sufficient to supply fil ament 
oharacteristics with the rating of the energy to two UV-203 Radiotrons. 
UV-217 shows that this device is oon- Both Kenotron and Radiotron filamen t 
servatively rated. windings are provided with mid-taps. 

Filament volts, 10.0. . _T his is not actually required for the 
F ilament amperes, 6.5. Oni;,1 cidnb ti:.orllwinding but provides a more 
A.C. Input Voltage,r 25oupi1vERSITY~g~~t~ 1t1Ri~ - uJThe ytate winding is 
D.C. Ot1{put. 150 watts at T.CXX, votts design&t ' for' Use wtth two UV-217 
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Kenotrons. Special attention has been 
given to the insulation and distributed 
capacitance of all windings to prevent 
break-down and losses due to radio 
frequencies by passing to ground. 

The primary of t'his transfonner is 
provided with taps and a selector 
1wiitch. 

THE UV-217 KENOTRON 

ment winding due to the fact that this 
winding is at plate potential during a 
portion of the cycle. 

The operating · precautions that 
should be observed with the UV-217 
are in general the same as for the UV-
216. It has been shown that from 
theoretica• conditions alone the cur-

lid IP I 

25 

then die total voltage is applied di­
·rectly to the Kenotron so t'hat all 
the energy is liberated at the plate. 
The effect of a short circuit on the 
Kenotron is, therefore, quite likely 
to ruin the tube either by evolvin1 
gas or melting l'he plate. 

Jn order to obtain 1-0ng life, it is of 

.2 . .J A 
narure 14-Loed ch~ Flarure 15-Loa d characterlatlc1 

This arrangement eliminates, except ia 
special cases, the use of filament rhe­
ostats since the taps correspond to 
values of line voltage usually available 
at the amateur station. 

The windings arc so designed that 

Jl'tg11re 18- Amateur radio plate and ·ata­
ment tranlformer. Fronl view ahowlD• the 

llW'itchboerd 

when the selector switch is set on a 
tap which results in the proper volt­
age on any one secondary winding, 
then the other two secondary voltages 
are correct. A voltmeter should not 
be connected across rhc Kenotron fila-

rent through the Kcnotron should in­
crease with the three-halves power of 
the voltage until the saturation cur­
rent is obtained-

3 
i, =KV -

2 

where V equals the. potential between 
the plate and filament and K is a 
constant depending upon the shape 
of the electrodes. When a resistance 
is connected in series with the plate 
and a voltage E impressed across the 
circuit, we have 

i, = K (E - ipR) 3/2 
If E is maintained constant the 

rectified current continues to increase 

course necessary to never exceed the 
maximum rated filament voltage 
which, with the UV-217, is 10 volts. 
The opera.tor should always bear in 

as R is decreased until the saturation !'~f~..,!;;;~~~!~~;~~·'n~!r ':i~~ .&~a~ 
current is reached. A further de- 111• tlwl !Alrmlllal board 
crease in R produces no increase in 
the current passing through the Keno-
tron with the result that the voltage mind that, if the fifaments arc main. 
across the tube increases. That is, tained at a voltagr: approximately -' 
ithc drop across the tube always per cent. above normal, the life of the 
equals the difference between the po- tube is halved. Also that opcratioa 
tential acro!;s the entire circuit lCti.S. i;,, ·m iL ffjtii,m~nt voltage 5 per cent. be.-

!~~ fc;aod r~i~~n~:r~~1~:i~~jjf\~~g~1 r1f~~Fo1?:~ {~jf;~~. in doubling th• 



At the WDY and WJZ Radio

Studios

EACH day the popular interest in

radiophone broadcasting becomes

more intense and widespread.

Not a little credit for the recent rapid

development of this popular interest

may be given to the Radio Corporation

of America and the Westinghouse

Electric and Manufacturing Company,

which have provided the means for

broadcasting over large areas the ra-

diophone news bulletins, concerts by

famous singers and musicians, ad-,

dresses by noted speakers, weather and

market reports, stories for children

and interpretative opera recitals.

The daily programs are of a high

order and provide a great variety of

entertainment. The following are some

of the artists and speakers that have

recently appeared at WDY and WJZ

radio studious:

Artistsâ��Mile. Fanny Rezzia of the

Paris Grand Opera; Premier Male

Quartet composed of Messrs. Bradley,

Cole, Bier and Brasch; Miss May

Peterson, Metropolitan Opera Co.;

Marie Sundelius, Metropolitan Opera

Co.; Joseph Meyer, Musical Director

at Pasadena Hotel, California; Sophie

Tucker, vaudeville star; Jack Neal of

George White's "Scandals"; Bennie

Davis, composer of "Margie"; Joe

Collins, saxaphone artist; Miss Berta

Reviere, contralto; Billy Hettrick,

baritone; Miss Vivienne Segal, star of

"The Blue Paradise"; Franco Pizzo,

Italian Violinist; Ignatz Friedman,

pianist; John Stell, star of "Monsieur

Beaucaire"; Mme. Lydia Lipkovska,

Imperial Opera at Petrograd; Regin-

ald Pasch, tenor from Holland; Ver-

non Dalhart, Edison Recreation tenor;

Constance Rowland, violiniste and

Miss Elizabeth Spencer, soprano for

Edison Recreations.

Speakersâ��Gov. Edward I. Edwards

of New Jersey; Joseph P. Tumulty,

Ex-Gov. Runyon of New Jersey;

Herschel Jones, Food Commissioner of

New York; Eddie Rickenbacker,

premier American Ace; Roger W.

Babson, business economist and statis-

tician ; Edna Ferber, short story writ-

er; Sanford Hunt, adventurer, writer

and sportsman.

Operatic Recitalsâ��'Madame Butter-

fly, Faust. Cavalleria Rusticana, II

Paeliacci, Carmen, La Boheme.

Sermonsâ��Rev. Charles Lee Reyn-

olds, D.D., Park Presbyterian Church,

Newark. N. J.; Rev. M. Joseph

Broadcasting; Stations

WDYâ��360 meters. Monday!, Wednesdays,

and Fridays 11 A. M. to 10 P. If.

Radio Corporation of America, at

RoseUe Park, N. J.

WJZâ��380 meters. Sundays, Tuesdays,

Thursdays and Saturdays, 11 A. M.

to 10 P. M. Westinghouse Station

located at Newark, N. J.

WDY and WJZ are In the Mew York Dis-

trict.

KDKAâ��360 meters. Dally, 8 to 10 P. M.

Westlngboute Station located at

East Pittsburgh.

WBZâ��360 meters. Sundays. Mondays,

Wednesdays and Fridays, 8 P. M.

Westlngbouae Station located at

Springfield, Mass.

KYWâ��360 meters. Dally, 8 P. M. Cen-

tral time, O P. M. eastern time. West-

inghouse Station located, at Chi-

cago, IU.

I

Twomey, D.D., Peddie Memorial Bap-

tist Church, Newark, N.J.

To the average person who desires

to listen to concerts of an evening,

dance to popular music, hear a sermon

on Sunday or an address during the

week, or to have his little ones hear

a bed-time story before they say their

evening prayers, the radiophoneâ��as it

exists todayâ��with its nominal first

cost and simple installation and oper-

ation, surpasses everything as an in-

strument of entertainment and edu-

cation in the home.

Regarding; Visits to WDY

N reply to many requests from cor-

respondents for invitations to visit

the Radiophone Broadcasting Studio

WDY, we desire to state that at this

time it is practically impossible to ex-

tend such invitations due to limited

space in the studio. Artists and operat-

ors at the station require all the accom-

modations now available and it is

hoped that our radio friends will un-

derstand that we would gladly wel-

come visitors generally if proper

accommodations were possible. It

is hoped that in the near future nec-

essary arrangements can be made to

enlarge the present size of the

studio so that a number of our many

friends can be invited to visit us.

Faust Popular With Radio

'Tans"

IT is interesting to note that the

opera "Faust" was selected for

broadcasting by WDY because of the

majority request of a large number of

radio "fans" who wrote in to the com-

pany. "Faust" is not alone popular

among wireless enthusiasts, but is

probably the most popular of all music

dramas among opera-goers.

Banquet Music by Radiophone

â�¢TP HE latest convert to the fascination

of the wireless 'phone is the New

York State Association of Electrical

Contractors and Dealers, which held

its annual banquet at the Hotel Astor.

The after-dinner speeches consisted of

a half hour of musical entertainment

by the radiophone.

Baseball "Fans" Hear Frisch

by Radio

PRANK FRISCH flashed a snappy

baseball talk into the transmitter

at WDY recently in describing his ac-

tivities on the diamond.

It was the first time Frisch had ever

"toured" with a concert troupe. For

he went to Roselle Park, from New

York with the Premier Quartet, which

followed Frankie on the bill, while the

Flash made his "appearance" immedi-

ately after the news reel. He flashed a

beautiful San Antonio sunburn shade

when he was "introduced" to his in-

visible audience. His hearers in the

200 mile radius were many times the

number of a world's series game

crowd and he seemed to fear at first

that some voice from the "stands"

might give him the razz. But no one

talked back to Frankie; it was a great

opportunity to practise telling an um-

pire what you thought of him. But

Frank warmed to his part and gave a

neat little talk on baseball, answering

questions that were put to him by a

few onlookers in the "sending studio"

of the broadcasting station and pepping

up his chatter with a little persiflage.

With a little more practice he ought

to be ready for a monologue act on

the variety stage. His one regret was

that he did not bring his violin along

with him. Frank would have been less

"fussed" fiddling than talking. He

prophesied over the radio that the

Giants would win the pennant again

and hoped they might meet the Yanks

again for the world's series. He denied

that he had been given a mortgage on

the Polo Grounds as part of his salary

increase. "I don't mind being moved

from third back to second to make

room for Heinie Groh," he told radio-

phone fans who were listening in on

the "WDY" call, "for I have confi-

dence in Manager McGraw and know

that whatever way he arranges his

players it is always the wise way and

the way that works out best for every

man under his command."

26
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"Gee! I'm glad that's over," breathed 
Frank when finally J. Andrew White, 
editor of THE WIRELESS AcE, lifted 
the earpiece from his head. "My knees 
were actually shaking when I started 
to chin into t'hat fool thing. I'd rather 
bat against Wilbur Cooper all season 
than do that again. If.I'd only ·thought 
to bring my violin! If any fans out in 
St Louis, where they 'love' the Giants 
so, heard that ·stuff of mine they'll 
probably want to sue Mr. Radio for 
breach of contract. Tough luck for 
people who thought they were going to 
hear a concert to have a ball player 
palmed off on 'em. And I needed a 
shave, too. 

"Say, that radio jigger is a pretty 
nifty thing when you come to t~ink of 
it," said Frank on the train coming 
back to New York that night. "I 
s'pose these electrical sharps will be 
building a baseball radio machine soon 
for use in coaching. Mac ought to hear 
of it. He would be ordering one to use 
from the bench. Every base runner 
could be equipped with a receiving ap­
paratus like I read the Chicago taxi­
cabs are fixed up with, and with a pri­
vate code of trick 'letters the guys 
could be moved around as directed 
without the aid of the men on the 
coaching lines." 

Radio Cheers the Aged 
A LTHOUGH more than 8o years 

old, Mrs. Lavinia Campbell has 
had installed in her room at t>he <home 
of her daughter in Flushing, L. I., a 
complete wireless outfit from which 
she receives messages daily. 

Oocks in the Campbell household 
are set •by reports from Arlington, 
weather reports are received from 
Washington and messages are received 
from ships at sea. 

Mrs. Campbell is planning a won­
derful treat for rher little friends 
among the children in the neighbor­
hood and she has set aside the hour 
from 2 to 3 o'clock each day for the 
youngsters' radio party. 

o't'.- f\~·l'4AY\ 1 IA\tf E/llc>o\I\ 
10_s~t.V\ \oT~WiR.~~ . 
~YHE".l_Lo\o~t.£f'~f:IA(GT 
!~MA \..\\\Cl~Tk_~ 
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Artist and Audience 
The artlete aad ap .. k,..re at tbe Yarleae 

radle pheae •tudlee aad tb~lr UD11tt• 
audleneee <aft IQeet IA tbe eelumae et 
THE \Vl&t:l.1:88 it.OJ!: II readera ... Ill ee.d 
In ehort d"eerl11tlene ••d phot .. of thel• 
radio 1>artlee. ron1l1tlns: of l'•oup pletureo 
laeludlns th" radle apparatua. The Kadi•· 
pboae Droadea1tln1' dtpartment wUJ eerve 
audle nee and art11t alike b7 preoeatlns: 
wbat•Yf'I' I_• et lnter••t te ~lther, .. eead 
la 7our etorlH aad let'• &'et aeq ualatecl. 

nouncements on a Sunday afternoon 
recently at WJZ to an unseen audience 
estimated to have numbered rhalf a 
million. 

Clarence E. W a,tters, church organ­
ist, played a prelude and a postlude, 
and accompanied Mrs. Persons, sol<>i;;t 
of Park Church, in a hymn. 

The service lasted half an hour, Dr. 
Reynolds preaching twenty minute-;. 
Referring to an offering, Dr. Reyno!~s 
saic! over "the instrument: 

"At this point in any service we 
would take up the collection, but I 
don't see how I can ask my radio :mdi­
ence to give an offering and I can't 
ask you to 'join' in singing a hymn." 

Dr. Reynolds remarked after the 
service that he thought those edified 
by "listening in" on these radio ser­
mons might be encouraged to send in 
offerings in order to install instruments 
in hospitals where invalids could hear 
sermons. 

Dr. Reynolds had received a letter 
from his mo:her, Mrs. James E. 
Reynolds, at South Bend, Ind .• saying 
she would be one of the "listeners in." 
He also was informed by telegram that 
many of his former parishioners at the 
Second Presbyterian Ornrch, Lexing­
ton, Ky., would gather in rhe engineer­
ing department of the university of 
tlha.t city to hear the sermon. 

In W D Y Mail Box 
That's the "stuff." We want "Radio 

Vaudeville." 
Mother and Dad like old-fashioned 

songs, while I like concerts. Mr. Cook 
was very good, but so were all the rest. 

I have listened in on your concerr~ 
and will tell you that I appreciate them 
immensely as that is my sole recre­
ation. I am nearly blincl and tl.ereiorc 
not able to see goocl shows or uther 
recreatiort known to other young- m1:n. 

All hail to the Radio Rajah of 
Roselle! 

is equa1ly desirable, the inimitableness 
of your officiating disseminator. 

We danced downstairs to the music 
coming in upstairs. We are more than 
1000 miles from your station. Your 
operator is a genius--a very accommo­
dating fellow and very pleasant gentle­
man. I feel almost personally ac­
quainted with him and should be glad 
of the opportunity sometime to meet 
him. 

Your modulation is the best of any 
radiophone that I hear and I get a lot 
of them. 

Those Saxaphone solos have got the 
world C'heated for anything-in the solo 

Membera of the rAdlo broodcaatlos 
autlleoce 

line, so we are living in hopes that you 
can arrange to give us some more 
Saxaphone music. The whole town is 
going wild about your music and talks, 
as it is by far tihe plainest and strong­
est we have heard. 

I want particularly to express my 
appreciation of the gentleman who, I 
take for granted, is in charge. I am as 
expectant of his announcements as I 
am appreciative of his selections. 

We especially enjoyed the rendering 
of the opera "Lailoheme" and certain­
ly would appreciate more of the same 
kind of music. 

It was fine, and we had "just as good 
a time as you had"--dancing. Bvppy stf'\ w 

f.0.5/if.l.e ~ 
v't ~ l)c;: We enjoyed a good waltz to "Peggy 

"''-r\I\- O'Neil." 

W onderful I 
D elightful I 
Yours truly. Ii' "Cf 

From 008 ot our little l11teoen 

Radio Sermon by Rev. Dr. 
Reynolds 

WITH only the collection and con-
gregational singing omitted, Rev. 

Dr. Charles Lee Reynolds, pastor of 
the Park Pre.shyterian Omrch, New­
ark, preached a sermon, offered prayer, 
read the Scriptures and made an-

I really think it is a most wonder­
ful thing to be able to sit home by a 
fire pla.ce and listen t o the wonderful 
concerts. 

Enjoyed your dance program very 
much last night, though we didn't have 

We enjoy your parties very much. 
What my wife likes most is the an­
nouncements. I'm glad we live so far 
away or she'd be on your trail, I'm 
afraid. But then we are both over 
fifty, so your girl needn't fear. From 

a very good. floor. . your voice you seem to be twenty-nine, 
..The music was enJoy~d very ~!ich 1iW1liLlm dar k, me<lium tall, gray suit 

here and w.e all shook a lean foot a:s _ ~lcl,acstrip,e<LJie. ~o if my wife really 
you ~a lied it. UN I EF .>I ~a~v you ttllefe ~· mftcI be nothing doing. 

\\.'.1~h to commend. Y?U upon the More power to you. 
qualities of the transmission, and what ccont1n11ed on poue 110) 
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Views of readers on aubfects and specific problem.a theT would like to 
have discussed in this department will be appreclate4 by the Editor 

A 5-Watt Vacuum Tube Transmitter 

CONTRARY to a seemingly 
popular opinion, a "fone" set 
does not require a great deal of 

experience to operate or put in opera­
tion. A short time ago a fellow re­
marked rhat w'hen it was possible to 
construct a "fone" set without mort­
pging the "fliv.ver" he would have 
one. He now has one and still has 
the fli vver. The set that I am going 
to describe costs about thirty dollars, 
IO the flivvers are not in danger. The 
9Ct has been in operation since July 

and has cost thirty 
cents upkeep in all 
that time. It has given 
very satisfactory re-

By Geo. Louis Gates 

FIRST PRIZE $10.00 

20 Mule Borax . . . . . .. .12 
Aluminum strips . . . . . .25 
5 Watt Radiotron ..... 8.oo 
Socket . . . . . . . . . . . . . . . 1.00 
Grid leak .. . . . .. . .. . . .10 
Grid condenser . . . . . . . . IO 

Choke coil . . . . . . . . . . . .50 
Variable condenser .. .. 4.25 
Inductance . . . . . . . . . . . .25 
H . W.A. . . . ......... 7 .00 
Buzzer ... . .. .. . . . .... 2.00 
Microphone ..... ..... 2.50 
Modulation transformer .50 

enameled wire. No center tap is taken. 
The filament winding has 40 turns of 
No. 22 enameled wire. The filament 
winding is tapPed at tlle twentieth 
tum. It is important to i;eparate each 
layer of wire with a layer of paper. 
The primary and filament are wound 
on the .same leg while the secondary 
is wound on the opposite leg. 

The rectifier is of the aluminum-lead 
type which gives very good results. 
The rectifier consists of eight Mason 
pint jars, eight lead strips 5x~ inches, 
•nd eight aluminum strips 5x~ inches. 
The solution is made up of a half 
pound of 20 Mule Borax dissolved in 
IO pints of water. In filling the jars 

Figure 1-Clrcuit dla&Tam of tbe 6·watt Y&cuum tube tranamlttar 

~ults both w ith voice and C. W. 
The voice range is 25 miles, but 
it has been reported QSA at 33 
miles. The C. W. range is in the 
neighborhood of I 50 to 200 miles. 

J f the constructor has no apparatus 
at all the set would cost abourt thirty 
dollars to dnplicate, but as the average 
amateur no doubt has some old appa­
ratus he can easily build one consid­
erably cheaper. The expense is item­
ized brlow: 

Transformer core . ... $.30 
1 lb. No. 22 enameled 

wire . . . . . . . . . ... . .75 
2 lbs. No. 28 enameled 

wire . . '. .. . . ..... . r.50 
Lead strips .. .. . .. . . .. .IO 

The transformer is, probably, the with the solution care should be taken 
hardest par t of the set, but if properly that none of the sediment remains in 
constructed it will give much better the jars. The jars should be filled 
results -than a motor generator or B about three-quarters full. The dia­
batteries, besides being lower in cost ·gram shows the or<ler

1 
in which the 

of construction or upkeep. The core plat<"s are connected together. 
is made of stove pipe iron which is Although there is, locally, a notice­
cut in the shape of an L. The size of able hum if no filter system is used 
the core when completed is Tit5X~ the modulation is not distoned. T his 
inches. About T 50 pieces of stove pipe hnm can only be heard a short dis­
iron 7x5 will be needed and almost tance from the tran~mitting station. 
any hardware concern carries the iron The hum may be reduced considerably 
and will cut it to your specifications. if a Ford coil sN"on<lary is used as a 
The primary and serondary can easily ch"ke roil. Although T eliminated the 
be wound on a lathe made from a h11m with the rhoke coil T cut my r:mge 
breast drill. The primary has 425 wi·h voire from ~o miles to 2~ miles. 
turns of No. 22 enameled wire. The The type o f tube used will clerend 
secondary has 2,550 turns of No.~8 ·

1
µoon.r,t'h oocketbook, but the Radio-

11i;, 1r..;i1 iri... r 

28 UNIVERSITY OF MICHIGAN 
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trons a.re more stable and give more 
output than other tubes. Any type 
of socket may be used but care should 
be taken that the high voltage does not 
leak from the plate point to the fila­
ment or grid, as this will spoil the effi­
ciency of the set. A rheostat may be 
used for the fi lament, but I found that 
the filament voltage from the trans­
former was just right for the Radio­
tron tube, which must be lighted to full 
~rill~an~y i~ the maximum output is to 

26 turns and is tapped at the thirteenth 
turn for the filament lead. The sec­
ondary has 8 turns of the same size 
wire without taps. The windings 
should be separated about a half inch. 

Any standard radiation ammeter 
with low reading scale may be used. 
If the constructor wishes he may sub­
stitute a 3-volt flashlight bulb for the 
ammeter with fair results. Of course, 
the flashlight bulb will not tell when 
maximum radiation is obtained, but ... " . . , . . 

the plate of the power tube unless the 
filament is lighted as the high voltage 
will tend to break down the construe· 
tion and insulation inside the tube. 

In order to make the set operate 
the key in the grid circuit must be 
closed when voice modulation is de­
sired. The set is tuned by turning 
the variable condenser until the flash­
light or ammeter shows the greatest 
reading. The beauty of this circuit 
is th:>t it t'Pn11irP« nn drill tn tunp th .. 

H 
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former. The size of windings may

be obtained by noting your core size

on the left and reading over.

each containing one thousand turns of

wire.

An electrolytic rectifier of twenty

400 V

D.C.-

WW

Figure 3â��Hook-up of the electrolytic rectifier

Cross

section of

core In

square Inches

1 "xH4*

H4-X114'

1 "xH4-

H4"xH4"

l%"xlH*

I%"x2 "

H4"x2 *

Number

of turns

Number In each

Turns of 4 00- volt

per turns on secondary

volt, primary pie

5.5 60S 2200

6 660 2000

4.6 496 1800

4 440 1600

2.6 285 1400

5 230 1200

2.E 276 1000

The primary is wound with size

twenty, double cotton covered copper

wire, and should be well insulated

from the core. The two secondary

pies are wound with size thirty, dou-

ble cotton covered copper wire. It is

not advisable to use anything finer

than this because the transformer will

heat up considerably when first used.

Referring to the table, if the cross

section of your transformer is three

square inches, we find that the last

line in the table applies to your case,

and your primary will have two hun-

dred and seventy-five turns; the sec-

ondary will be made up of two pies,

cells is used to rectify the alternating

current delivered by the transformer.

Test tubes can be used for the cells of

the rectifier and a concentrated solu-

tion of "Twenty Mule Team Borax"

forms the electrolyte. The electrodes

are pieces of lead wire and aluminum

aerial wire. The diagram of the hook-

up is given in figure 3.

The rectified current is pulsating,

and to smooth it out two microfarad

fixed condensers are needed. If

enough condensers are used there will

be no choke coils required. A Ford

spark coil is used as a modulation

transformer. The secondary is con-

nected in the grid circuit, and shunted

by a .001 microfarad variable con-

denser. The vibrator is removed from

the coil, and an ordinary telephone

transmitter and a six-volt battery con-

nected in series with the primary.

There are two meters required: first

a milliammeter, scale 0-600 mils. This

is used first in the plate circuit, and

shifted to the aerial circuit, when the

bulb begins to oscillate: The second

is an ammeter, scale 0-5 amperes, and

is used in the hlament circuit, ihe

hlament of a hve-watt tube should

not draw more than two and four-

tenihs amperes.

In sending with C.W. the key may

be placed in two places. The first is

in the filament connection to the in-

ductance, as Shown in the diagram.

The second place is in the primary

circuit of the high tension transform-

er. The second position is the better

because it permits the use of a shorter

connection from the filament to the

coil. If the set refuses to work try

reversing the high voltage connec-

tions, and make sure that the conden-

sers across the line are not blown. An

open secondary in the spark coil will

also keep the set from working.

The variable condenser which is

shunted across the spark coil has a

great deal to do with the modulation.

It will be noticed that as the capacity

of the condenser decreases the radia-

tion decreases. The drop in radia-

tion is slow at first, and then abrupt.

At a point just preceding this drop,

the modulation is best. This may be

seen by listening in on the receiving

set while the phone is being adjusted.

Under favorable conditions this set

will radiate six-tenths of an ampere

C.W., and four-tenths of an ampere

on voice. With six-tenths of ampere

radiation and a favorable location,

distances up to one hundred miles can

be covered easily.

An Efficient 5-Watt Tube Transformer

IN the April issue of The Wire-

less Age, a vacuum tube trans-

mitter was described which was

found to be very useful and efficient.

Not much design data was given at

the time and it is the writer's purpose

now to consider the design of this

circuit to secure maximum efficiency

and to adapt this circuit for use on

no V. D. C. power lines.

The efficient design of a circuit for

use with vacuum tubes consists es-

sentially in the choice of proper cir-

cuit constants. Thus a circuit which

is well designed in all other respects

may be made very inefficient by the

choice of wrong constants for grid

condenser and leak. Furthermore it

is important to note that circuit con-

stants which are suitable for one par-

ticular type of vacuum tube may be

altogether inefficient when used with

another type of tube.

The complete oscillating circuit ex-

cluding the filter, in this transmitting

set is seen in figure 1. The constants

of this partii_'..!arly circuit are intend-

By L. R. Felder

THIRD PRIZE $3.00

ed for use with two UV-202 Radio-

trons. The filament current may be

obtained from a 12-volt storage bat-

It is recommended that a voltmeter

across the filament terminals be used

instead of a series ammeter, and that

the voltage across terminals be kept

at 7.5 volts. This will result in a

Te/eprapfi I Telep/ione

Figure 1â��The complete transmitting circuit excluding the filter

tery in series with a filament rheo-

stat. The operating current in the

filament should be 2.4 to 2.5 amperes.

longer life for the tube. The circuit

requires a plate-antenna transformer,

antenna series condenser, grid con-



Febkuaky, 1922

31

EXPERIMENTERS' WORLD

denser and leak, and for telephony, a

microphone and microphone induct-

ance.

The grid condenser and leak have

specific values found to be suitable

for the UV-202 tubes. The grid con-

denser capacity is .0003 microfarad

and the grid resistance is 5000 ohms.

These should be fixed and not varia-

ble, as no advantage is gained by mak-

ing them variable. The antenna con-

denser should be .0003 microfarad and

fixed.

The design of the plate-antenna

transformer is one of the most im-

D.C.C. wire. The antenna coil

should be 5 inches in diameter and

have 25 turns of No. 18 D.C.C. The

entire winding in the plate coil can

be efficiently utilized. The antenna

coil, however, both for tuning pur-

poses and for adjustment to the plate

coil, should be tapped at every three

turns. The mechanical design of the

coil and the means fof coupling varia-

tion are numerous and well known to

most amateurs. However, two sug-

gestions are here offered. Figure 2

shows one design utilizing two co-

axial cylindrical coils, the inner plate

ffotor-P/oteCo/7

4}'Diameter- ?Â£T

Plofe-Antenna Co//

Ffg.2

Constructional dimensions of two types of plate antenna coll

portant elements of vacuum tube

transmitter design, and it will be found

that in most instances it is here that

sets fail. In order to design this unit

properly it is necessary to understand

its function. It is, of course, known

that the antenna coil serves to tune

the antenna to the transmitting wave,

but the antenna inductance is one coil

of the plate-antenna oscillation trans-

former. This transformer has the ex-

tremely important function of "adapt-

ing" the transmitter tube to the an-

tenna. It has been demonstrated in

numerous articles that maximum out-

put and efficiency in a vacuum tube

transmitter will be obtained when the

internal impedance of the tube equals

the impedance of the output circuit.

NTow the internal impedance of our

two UV 202 tubes (parallel) is 2000

ohms. Our antenna circuit has a re-

sistance of 8 to 15 ohms. How can

these be equalized to secure maximum

output and efficiency? By properly

designing the plate-antenna transfor-

mer, so that by varying the coupling,

the transformation ratio of the antenna

is "adapted" to the tube, and the trans-

ferred impedance of the antenna in

the plate cicruit will equal the plate

resistance of the tube.

This means then that the plate-

antenna transformer should have its

transformation ratio variable and also

its coupling. The plate-antenna trans-

former design here described is in-

tended for use with the UV trans-

mitting rubes. The plate coil should

be about 4V2 inches in diameter and

should have 50 turns of No. 18

suitable filter to permit using the 110-

volt D.C mains. Unless a filter is

used there will be a strong commu-

tator hum which will be applied to the

plate of the vacuum tubes and will

thus produce an undesirable modula-

tion which interferes with reception.

The filter absorbs this commutator

ripple. Figure 4 shows the complete

filter circuit which, when designed as

shown, will eliminate the hum com-

pletely. Across the mains a 1-micro-

farad condenser is used, such as a

paraffined paper telephone condenser.

On the positive side of the line an

iron core choke having a minimum

induction of two henries is connected

and then another i-microfarad con-

denser. Any large iron core induct-

ance, such as the secondary of a

spark coil (primary open) will be

satisfactory. The negative side of the

line should be grounded, for then

practically absolute silence is ob-

tained.

This set will be found extremeh-

simple to construct and operate. It

requires but few parts and has only

two simple adjustments, namely, plate-

antenna coupling and antenna tap. It

is ouite inexpensive, and therefore

suitable for any amateur's pocket

~1

I/O KMoms

Jl

f henries

/TBBDBgBC\

\l U V U U U U

ll/nfd.

-4Â»-

Figure 4â��The filter circuit

coil being movable relative to the outer

antenna coil, in this way permitting

coupling variation. Figure 3 shows a

sketch for a variometer transformer,

the coils having the same number of

turns as above. The variometer trans-

former is recommended for those

making a panel type of set.

The telegraph key may be placed in

series with the antenna as shown, or

in series with the grid leak, as shown

in the dotted lines figure 1. Both po-

sitions give excellent results. For

telephony the best place to put the

microphone is in series with the an-

tenna. It is also the simplest place

requiring a minimum of apparatus. It

simply requires a small shunt induct-

tance (LM) which serves the pur-

pose of deflecting a portion of the an-

tenna current, since the entire current

need not pass through the microphone,

and thus avoids packing. The com-

plete constructional details of this in-

ductance are simply 4 turns of the

No. 12 bare copper wire, spaced one-

half inch between turns, on a wooden

form one inch in diame+er and two

inches long. The microohone should

be a Western Electric 284-W.

Finally we consider the design of a

book, while at the same time a maxi-

mum degree of efficiency is secured

by proper design of the various cir-

cuit elements.

Batteries Reverse Polarity at

Low Temperature

TX7"HEN storage batteries or dry

cells are cooled down to 170 de-

grees below zero Centigrade, the tem-

perature of liquid air, these producers

of electricity may reverse their voltage.

This is the scientifically startling phe-

nomenon that has been discovered at

the Bureau of Standards, Department

of Commerce, by two physicists, G.

W. Vinal and F. W. Altrup, who were

making tests to determine the relia-

bility of batteries at arctic tempera-

tures. So far as is known, this is the

first time this phenomenon has been

observed.

A storage cell of the same material

as used on thousands of automobiles

every day was gradually cooled down

and the open circuit voltages at the

various temperatures were determined.

Down to 80 degrees below, the voltage

remained at the normal value just as it

(Continued on page 47)
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lOur Assurance ef Sati~ctc 

D URING the past few months the acute shortage of 
radio apparatus has prevented any radio -iealer 

from adequately meeting his customers' needs. How­
ever, thru all the confusion, one fact becomes more 
dearly established daily: RADISCO is making better 
deliveries to its agencies than are obtainable from any 
other source. 

The tremendous buying power of the Radisco organiza­
tion insures immediate recognition and shipment, by 

the manufacturers, of its immense orders. Its close 
co-operation with the leading manufacturers results in 
immediate notice of the latest developments, which in­
formation is promptly passed on to you. 

"RAD1sco RECOMMENDED" Apparatus, carried by all 
the Radisco Agencies, includes the complete line of 
Westinghouse, Radio Corp., Radisco, Firco, Murdock, 
Acme and other recognized leaders. More and more 
amateurs are realizing that it is well to rely on the 
nearest RAo1sco Agency for all their radio supplies. 

RADIO DISTRIBUTING COMPANY NEWARK, N. J. 

RAD 
Tb111e 

Al.JBANY. N. Y. 
Shotton Rad lo )(is. C 
8 lla.1*et St. 

A:SHVl'LLE, N . C. 
HJ-0,.de W!ttl.- X. 

e u-uwent Co. 

AT~~~~:;nn~i/su~ 
Ark&n.au a. 1'clflc .L• 

BOSTO:-i, MASS. 
AtlaMlc lt&dlo Oo. 
727 Boylston St. 

BROOKLY~...1 N. Y. 
Kel17 a. mil!~ 
812 Flalhua An. 

llOJ~a.~lc;· Oo. 
IA!o!SAS CITY, MO. 

llcCf'MrJ' Jtadlo SDPI 
4th and Dela•&l'll 811 

Kdt&ESPORT, PA. 
K . A L . ElflC'!rlc Oo. 
727 OUn At. 
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Performance'' 

BeloDI u an illusiration reproduced from an actual 

photograph JhoDiing a fiill:y assembled, D>ell equipped, 

efficient recei1>ing station, and at the same time moder­

atel.v priced. This set is made up of "RAolSCO 

RECOMMENDED" Apparatus, including Radisco 1>ario­
meters and coupler, grid condensers, Better "B" Bat­

teries and all small parts. Also CorD>in diau and 

sDJitches, Murdoc~ No. 56 phones and rheostalJ , 

A. R. Co. transformers and Station T.vpe Vocaloud. 

This set ma.)I be a55embled DJith parlJ sold b.v the 

Radisco dealers luted here. 

:o AGENCIES 
~ Aien .. are GOOD Dealers 

ORLEA..~S. LA. 
l!ldlo Suppl!' 

l'oftY!et At. 

8RUNSW'ICK, N. 1. 
:S. DelA1)lahie 
~·~t and 
ad lta&:noll& 8~. 

11.mELPRlA, PEX)I'. 
-fladtlpbla School of 
l\\llW• Tel•~hl' 
~ Pllll 8t. 

"'BtRR, PIWN. 
Idle El~c Co. 
llT JUtll A•enu. 

il'llLD,,,N. 1 . 
i. Ooww 

I. J'roat St. 

n..t.~ n 
•lit iiaii10 Oo.. 
~St. 

PROVIDENCI!l, R. L 
Rbode iel&nd Eloctrtcal 

})q ul,pmen t Co. 
411 Wal0bll14:tou St. 

SCR.A.."\"TO.S' Pl:lN .S. 
l'"botton lcadlo Mt&. 0.. 
P. 0. Ro• 3 
IlnUldl 8, K I DSbw' l' 8t. 
Jamestowu, .S. -Y. 

SFJATI'LE, WA.SU . 
.Sordlv.·eoJt l!adlo Senlet 
609 Four:.h A.,.. 

WA.sHINTO.S, 0. C. 
Ii)aJttem ltadlo lltld JUiee.. Ok 1~011 ll'lorid& .._.,., 

o ......i1aa 
MON'l'RlM.L, QUllIBJDC 

J B . :umor 
136 Veadome A .,e. 

N. D. 11. 

TORO:-ITO, O~A RTO 
'The YlmT llu1•11l1 C. 
1167 Oollep Street 

----
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The Dimensions of Inductances 

THERE appeared in the issue 
of THE WIRELESS AcE, June, 
1921, an article on rl1le above 

subject by Philip R. Coursey. 
Having occasion to design some 
inductances recently I used the 
method 1outlined in the men­
tioned article. It can safely be said 
that the method facilitates calcula­
tions considerably and is therefore 
a great time saver. It is also quite 
a,·curate for designing purposes. 

lh•wcver, as Mr. Coursey points 
out himself, it does not work out in 
practice that exact values will be 
obtained of the constants k1 and k2 

as given in the table. It frequently 
happens that intermediate values 
are obtained. The tables for these 
constants, as given in the mentioned 
article, do not help much in such 
cases, and it is wasteful of time to 
interpolate from the tables. The sug­
gestion of Mr. Coursey was there­
fore followed and curves were 
drawn showing the relationship be­
tween the constants k1 and k, and 
the ratio of length of coil to diam­
eter. These curves are here sub­
mitted for the benefit of other ama­
teurs and experimenters in design­
ing their coils. 

In using these curves it must not 
be forgotten that the value of k1 

and k 2-as calculated by Mr. Cour­
sey's method- must be multiplied by 
10,000 before using the curves. To 
illustrate the use of the curves, 
where the table would be wasteful 

Figure 2 

of time, consider the rollowing de­
sign problem. 

An inductance of 2000 microhen­
ries is required, for which a single 
layer solenoid is suitable. The per-

By C. M. Grabson 

/,/-Wlnd/ng 

Ftgure 5--<::oll dulgn 

missible coil diameter is 4 inches, 
and conditions require the use oi 
No. 22 D.C.C. wire. This size wire 
gives a winding of 30 turns per inch. 
From Mr. Coursey's formula 

L 2000 
k1=--= ---=.0347X10' 

D1n 2 64X900 
=347 

corresponding value of 1.77 for the 
I 

ratio - . 
D. 

Therefore 1=4Xl.77='7.08" which 
is the length of the coil. 

make 1=7" 
In a similar manner the curve giv­
ing the relationship between k1 and 
l 

- is employed. It is obvious that 
D 
this method is useful only for single 
layer solenoids. H owever other 
types o.f coils are fre4uently required 
and similar simple devices for design­
ing would prove useful. One of the 
types of coil which is much in use 
is the so-called circular coil with 
square cross-section, the winding 
being a multiple layer one, as seen 
from the accompanying drawing. A 
simple method similar to the above 
for single layer coils has been de­
scribed for the design of these 
square sectioned coils. This method 
is. described by C. O. Gibbon in the 
July, 1920, Proceedings of the A. I. 
E. E., and the method and curves 
are here briefly reproduced for the 
benefit of the readers of THE WIRE­
LESS ACE. 

The problem here presented is, 
given the 'inductance and resistance 
of the coil, to design a coil having a 
minimum weight. We require 
therefore to determine the dimen-

Ornpbe showing conetructlonal dlmeoelooe ot col11 
nsure 1 

This value of k, is not in the table. sions of the coil, a, b, and c, and 
However, from figure 1, we see that the number of turns in the winding. 
curve C covers this value. L<.lQk- ri t i~-"'hown in the above-mentioned 
ing up the value of k1 e~; \!), to.. 341, '}[tid~-~at ~he most efficient coil 
we find that the curve C ltive§ ihel f6r 1 a' 'g1i~hlP~hductance and resist-
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ancc will have a square winding­
that is dimension b will equal di­
mension c, in figure 1. It is also 
shown that the inductance of such a 
coil in millihenries is given by the 
following formula 

L=l8.85XlO-• N 1a mh. 
where, N =number of turns 

required inductance being given and 
also the permissible resistance. The 
procedure for designing this coil 
would be as follows : 

L 
1. Knowing Land R, the value of -

R 
is calculated and from figure 3 

allowable resistance being 7 ohms. 
The coil is to be light, compact and 
occupy a minimum of space. The 
multi-layer, square-section, circular 
coil is suitable for this. 
1. L=l5 mh, and R=7 ohm·s. Therc­

L • 
fore - 2.14. 

R 
2. From figure 3 we find that corre­

L 
sponding to -=2.14, a=22 ems. 

R 
b=c=0.541Xa=l.19 ems. The 
winding dimensions are therefore 
1.19 ems. square. 

3. The number of turns in the coil 
'are found from equation 3 as 

N =230.3 ' =-= 230.3 ~ '1 a '1 z.z 
= 608 turns. 

4. The turns per layer are y(i()S = 
24.6 turns. Take the nearest 
whole number, making the turns 
per layer 25 turns. 

5. The diameter of wire is given by 
b 1.19 

- and is - - = 0.0475 ems. This 
v 25 

Flsure 4--0raph tor we16ht of coll In lbs. gives a winding of 53 turns ·per 

b =c=0.54la 
a is the mean radius of coil 

The two following equations arc 
then derived, showing the relation­
ship between L, R, W (weight) and 
dimensions of coil. 

L 
- =K=0.368a' (1) 
R 

L 
\V=(wcight)=0.0772-a lbs. (2) 

R 
Equations 1 and 2 enable curves 

to be p lotted, from which the coil 
may be designed ior any given in­
ductance and resistance. These 
curves arc here shown in figures 3 
and 4. 'With the aid of these curves, 
and the following additional equa­
tions the complete coil may be de­
signed. These acklitional equations are : 

JL (mh) 
N=230.3 -- (3) 

a (ems) 
Since the coil is of square cross-

section 
v=vN 

b 
d =-

v 
where, 

(4) 

(5) 

N is the number of turns in the coil 
v is the number of t urns per layer 
d is the d iameter o f the wire to be 
used. 

Suppose it is desired to design a 
m ultiple layer, square section, cir­
cular coil either for choking pur­
poses, or for loading purposes, the 

Fleure 3-Grnph for mean r1dlu1 of coll 

the coil dimension a is found cor- inch, for which No. 29 D.C.C. wire 
L is found suitable from tables. 

responding to this value of -. L 
R 6. The value of - being 2.14, by 

2. The winding dimensions b and · R 
c :Ire then calculated from b= using figure 4, curve A, we see 
c=0.54la. that the weight of the coil corrc-

3. T he number of turns can now be sponding to this value is 0.4 lb. 
found from equntion (3) above. It will be evident that when other 

4. T he turns per layer is now calcu- conditions a nd values are given, by 
lated from equat ion (4). the same use of these formulas and 

5. T he diameter of the wire to be curves the other design data may 
used is obtained from equation (5). be worked out. These curves arc 

6. The weii?ht of the coi l can be pre- suffic iently accurate for design and 
determined from figure 4. engineerin~ purposes and it i: rec­

P rohlqn: It is reqtiirerl to dcsi~ I oh1. ~cndN:I that they be used in coil -le-­
a loading coil of 15 millihet\j"~l \1~ITsigfiliaf , l'!l:~ lifutJNabor-saving devices. 
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1 QP An Active Station 

T HE amateur radio statlion of 
John Rea n ar tz, 371 Han­
ford Road, South Manchester, 

Conn., Call lQP {formerly lXT), 
is one which is well known to the 
amateurs of the Eastern part of the 
country. 

T he design of station 1QP necessi­
tated noiseless operation, hence the 
reason for the quenched gap. Dur­
ing the nearly two years of ope~a­
tion the quenched gap has been tned 
on both very low, i. e., 30-cycle note 
and very high 1,000-cycle note, the 
first giving 2 amperes and the latter 
giving 9 amperes radiation. Either 
tone, however, is very pretty and the 
DX quality of both is about the 
same, being reported by fourth dis­
trict stations as very good, the low 
note being mistaken for (i()..cycle C. Quenched S•P traoemltter 

tricts but the 6th and 7th having 
been copied with it, numbering 450 
for the past winter. 

For the benefit of those desiring 
to try this hook-up it is shown be­
low: 

The aerial at 1QP is of six wires, 
No. 6 B. & S. gauge aluminum, sep­
aration two feet, 75 feet Jong and 
fiat top, 65 feet high at far end and 
35 feet high at near end. The wires 
are continuous, ·without. joints, to­
change-over sw itch. 

The ground system is composed 
of several wires radiating from the 
secondary of the oscillation trans-

Hook-up of recelnr Rece-b:lng, eet a~ lQP 

W. at times. Both tones will be 
used at times this winter and re­
ports on the signals o f 1QP will be 
appreciated. 

The receiver of l QP is of new 
design, primarily for C. W. recep­
tion, but is as good for spark as 
most three-circ uit receivers, all dis-

former over the· g·round under the­
entire aerial and also of buried 
wires and pipes, and the water and! 
gas piping in the house. 

A Very Simple Radiophone 
M ANY a mateurs would like to con-

struct small radiophones, but the 
numerous instruments that are used 
confuse them and they are afraid to 
bu ild one fo r fear it will not work. I 
~ave built a set that is the last word 
in simvlidty. It is very efficient and 
with 6o volts on the plate, will cover 
5 miles very easily. I have been heard 
at a distance of 20 miles. A circuit 
diagram of the set is given in figure I. 

The inrl11c1ance con~ists of a card­
bo;ird t11he 2 inches in diameter wound 
with 36 turns of number 16 D.C.C, 
wire. The wire should be wound from 
one end (A) and at the 19th turn a 
tap o ff ( B). Seventeen more tnrns 
should be wound to make 36 turns in 
all. T he variable condenser in shunt 
to the inductance has a capacity o f 
.0005 mfcl. T he plate potential can 
be c'lmposed of three ordinary "B" 
batteries connected in series, but if a 
! cw more are used, so much the bet-

continuous wave telegraphy. When, 
using the set as a radiophone, this key 
must be closed. A microphone of the­
common land telephone type, which1 

'---____,,, __ ____.-111111111111•1
1
.._+ __ ____J 

60-120 v ac. 

Figure 1--Clrcult d iagram of R s imple CW tranamltter 

ter. The tap (B) is connected to the can be purchased very cheaply, is con­
positive side of the filament li~hting nected in the ground lead. Altogether 
battery. A key can be connect J h' this set is very simple to construct 
this lead as shown in th Nl~ i§l f~r JP.rMli:Ht!J.H#-1:11J: and stable in operation. 
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Portable Radio Set 

T
HE type of apparatus to b~ em­
ployed in any port~ble radio ~c:­
ceiving set is determined by faCih­

ties for transportation and the ran.ge 
to be covered. The usual practise 
is to use crystal detectors, princi­
pally because of their .simplicity an~ 
light weight, but their use necessi­
tates a large aerial which is not only 
qeavy but adds .to the di_fficulty of 
erecting the stat1ott. I~ v1~w of the 
fact that a portable aerial 1s at best 
a makeshift ·it becomes necessary to 
use the most sensitive detector ob­
tainable to work over an appreci­
able range. 

It will be apparent that the vacu­
um tube is the solution of the prob­
lem and in spite of the batteries 
necessary to operate it the complete 
set will be but slightly heavier than 
a crystal set on account of the small 
aerial necessary. 

The set described employs a 
vacuum tube detector, and is ex­
tremely simple as regards tuning 
apparatus, but it gives a range of 
wave-lengths up to 3,000 meters 
with sharp tuning. It is complete 
in itself with the exception of the 
filament battery which may consist 
of dry cells or a small storage bat­
tery. 

The illustrations show the assem­
bly of the set. The containing case 
is a small fibre suitcase, measuring 
14 by 12 by 5 inches outside. The 
body of the case is four inches deep 
and encloses a tuning and B bat­
tery box. The lid, being one inch 
deep, forms a handy place to carry 
the aerial wire. The tuning appara­
tus and detector bulb are mounted 
in a small box that fits into the case, 
its width being about two-thirds the 
length of the case. By so mounting 
the instruments they can be readily 
removed from the case and used in 
the home station, permitting the 
case to be used for other purposes. 

The circuit used is the single slide 
tuner, series condenser feed back. 
The inductance consists of 550 turns 
of No. 22 S.S.C. wire wound on a 
tube 8 inches long a nd 3 inches in 
diameter. The winding is banked 
in two layers and tapped to an eight 
point switch at the following turns 
-40, 70, 120, 180, 250, 350, 450, 550. 
The conden!'-er has a maximum ca­
pacity of .001 mfd. The location of 
~apacity and inductance are shown 
Ill the illustration. 

A socket is mounted flush in the 
panel to take the vacuum tube. A 
rheostat controls the filament cur-

rent as shown. The usual grid con­
denser provided with an adjustable 
grid leak is mounted as shown by 
the dotted lines, the leak should be 
carefully adjusted when the set is 
assembled to get maximum signal 
strength. This complet·es the ap­
paratus proper, s ix binding posts be-

side. The remammg space in the 
case is occupied by the phones. The 
tube is to be removed and placed 
in a small box with cottoi. and 
packed with the phones when the 
set is not in use. The wiring dia­
gram is well known for its ease of 
adjustment, selectivity' and regen-

ll•-1111--""--+----~ 
Ud of Corty in~ Cose 

The portable rad.lo aet u sembled 

ing provided to connect aerial, erative effect. The feed back is <luc 
ground, A and B batteries. to the series condenser and can be 

The B battery is mounted in an- readily controlled. 
other small box and consists of two The aerial should be about ?()() 
22,YS V. units connected to a mul- feet of No. 18 D. C. wire which can 
tipoint switch on the box to permit be rolled into a coil and tied with 
of voltage control when a soft tube cord and fitted into the lid. For 
is used. Two binding posts on this the filament three dry cells or a 
box permit it being connected to the small storage battery are necessary 
tuner and detector. It will be noted and must be carried separate. Dry 
that a short jumper connects one cells are entirely practical if the set 
terminal of the B battery to the tun- is in use for short periods only. 
ing box, the phones being connected This outfit will meet the require­
across the other two to complete the ments of -any camp or outing and 
circuit. Disconnecting the phones after the trip is over the instru­
while the set is not in use reduces ments can be removed from the case 
the likelihood of a short on the cells and set up in the permanent sta­
during transportation. tion. The tuner will be found suffi-

The tuning and battery boxes are ct){)tJyr se qc_tj~e. to deserve constant 
held in place in the case by sh,qrt use 'anCl w'ih often be preferred to 
wood screws driven in from the d.i\tt!.IV R~lrii¥rQ ~Q~p}hllC~ets. 
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A Short, Medium and Long Wave Receiver 

N o doubt, many experimenters 
have arrived at the conclusion 
that the receiver described by 

me in the December, 1920, issue of 
THE W IRELESS AGE has lived up to its 
name under all conditions. For the 
benefit of readers who did not sec 
the article referred to a brief sum­
mary will be given. The tuning coil 
is nothing more than a double slide 
tuner. The antenna connection goes 
directly to one slider and to the grid 
through the grid condenser. The re­
maining slider connects to the· nega­
tive side of the vacuum tube filament. 
The bottom portion of the winding has 
its end connected to one side of the 
telephone receivers and then to the 
ground. The remainder of the plate 
circuit is the same as the standard 
practice. 

swik'I! 2 

By E. T. Jones 

Inductance load coll 

la II s 

~ 

Furthermore, that it was best to con­
nect the ground to the filament in pref­
erence to the plate-inductance connec­
tion. The variable condenser is now 
shunted across the aerial and ground 
with the ground to the filament. See 
figure I for the latest connection with 
all the improvements. Particular at­
tention should be given the series­
shunt switch. This switch is much 
more simple in construction and opera­
tion than most types. 

SHORT W AVE RECEIVER 

A vario-coupler was ·constructed 
along the usual lines and in addition 
an ordinary variometer was connected 
in the circuit with the medium wave 
receiver so that the tuning inductance 
acts as the plate variometer. Note that 
the same tube, A and B batteries and 

-,fJ 

----,,.5 

ngvnr4 
Various clrcult1 for short, medium and Jon~ wave reception 

For short wave reception, i.e., any 
wavelength below 1000 meters, a varia­
ble conJcnser is placed in series with 
.the antenna, and for reception of sig­
nals on wavelengths in excess of 1000 
meters. the condenst:r is shunted across 
the secondary tuning side. 

Several changes have been made in 'phones are employed in both circuits 
the circuit over the one described in for the same purpose. 
the December, 1920, issue. It was The switch -No. 2 throws the grid 
found that the signal audibility was in- and its condenser in either the short 
creased 20 _Per c~nt. w.i· h tl1~Jrii'Ui{tP!~ fpor1 filedium wave cir.cuit. S~e fi.gure 2 
~ondenser 1.n sen.es ~nh.,t~eflfl;Jl1'Wr l (P,.C 1~b.ort .\Vave receiver, wh1c~ 1s con· 
mstead of m series wUhl fti:K g rbundr r; it~f<IM.~&~ small antenna. Switch No. 
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r throws the ground connection off 
die filament and places the filament to 
the tuning side of the short wave re­
ceiver. 

Tuning of the plate circuit is ac­
complished by increasin~ or decreasing 
the inductance in that circuit which is 
the same inductance employed in the 
medium and long wave circujt. Maxi­
mum strength of signal is brought 
ibout by adjusting the variometer in 
the tuning circuit. 

With the switches in their right po-

sition the medium wave receiver is the 
same as that shown in figure I. 

LONG WAVE RECEIVER 

The large inductance load coil is 
so arranged to act as though it were on 
the same tube as the medium wave 
coil. Since it is in the plane of the 
coil in the box (both are vertically 
aligned), maximum results are ob­
tained. The long wave circuit is 
shown in figure 3. 

It can be seen that this is a very 

favorable arrangement in that it per­
mits the use of one tube and its ordi­
nary accessories to function in three 
different circuits without the need of 
several vacuum tubes and their con­
trol units. 

Those of you who constructed the 
medium wave tuner described in the 
December issue of TnE •WIRELESS 
AGE should not hesitate to install 
these very necessary and useful addi­
tions. Figure 4 gives the entire cir­
cuit. 

A New Type of Coupler for Short Waves 
AFTER considerable experimenting 

with various inductances for 
~ort wave reception I have designed 
a coupler similar in looks to t'he vario-· 
coupler so familiar in regenerative 
sets. Variometers are not necessary 
for sharp tuning with this coupler, 
but may be used if desired. · 

The primary consists of a tube 
(cardboard or fibre may be used) four 
and one-half inches in diameter and 
five inches high, wound with sixty­
four turns of No. 26 B.&S. gauge 
D.C.C. magnet wire. The winding is 
begun one-half inch from the top of 
the tube and 36 turns are wound. 
Then a space of one inch is left be­
tween the two groups of winding. In 
the center of this space a hole is 
drilled for the rod, which varies the 
rotor, see figure I. 

Any size rod may be used, but a 
one-fourth inch rod is best as it fits 
most dials on the market. Six taps 
are taken off the primary, rhree from 
each section of the winding. They 
may be taken off at every twelve turns. 
When the second s~tion of winding 
is finished there is a space of one inch 
remaining. This will serve to bring 
the ·hole for the rotor shaft near the 
top of the panel and leave room for 
the primary switch. After winding, 
the primary is given a coat of orange 
shellac. The primary is now complete 

.0005 

By Geo. A. Grogan 
from any of the large radio supply 
houses for about one dollar. A hole 
is drilled in the center of the rotor 
for the shaft. The rotor may be 
boiled in paraffine or shellac before 
winding. One half on the rotor is 

oi 
0 

0 

0 

0 

...... ~ 

0 () 0 o. 
0 

going to the binding posts on the pane? 
and should be about five inches long. 
The secondary leads should be about 
the same length. The secondary is 
wound on the other hat f of the rotor 
witih forty strands of No. 28 B.&S. 

T ® 
® ~ 

.s ® 
® 

® 
® 

r'rimary Switch 

Figure 1-ConetrucUonal detalla of th• T&rlo-coupler 

Ff/one.s 

S.C.C. magnet wire. After winding 
t'he rotor should be given a coat of 
shellac and allowed to dry after which 
the rod is inserted to fit the rotor 
tightly. The winding is now finished 
and the instrument ready fur mount­
ing. 

.OOIMI! 
An oak base SYz x 6Yz x Vz inches 

is then secured. This may be stained 
or shellacked as the constructor de­
sires. 

Figure 2-Hoot-up tor be9t re1ul t1 ot T&rlo-coupler 

•A panel, preferably bakelite, 5~ x 
6~ x -h inches is purchased. It may 
be grained with oil and sandpaper to 
make a good appearance. A 34 inch 
hole for the shaft is drilled two inches 

and the leads at the taps are scraped 
to get rid of the insulation. 

The rotor form may be .purchased 

wound with twenty-four tur.ns of N?· ftom the top and three and one quar-
20 B.&S. D.C.C. magnet wire. This t rintli€s1 ~rnrr1rtt1e sides. In the low­
is the tickler which has two leaJi IV ERSI TY Ofo~ +E:el:=J 16"1 • f7J 
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A Hook-Up That Simplifies Tuning

By F. C. Greenwald

IHAVE noticed beginners here-

abouts using home-made or pur-

chased apparatus embodying the

usual aerial short wave condenser, a

loose coupling arrangement between

primary and secondary, a secondary

condenser, a grid condenser, usually

adjustable, and a bridging adjustable

condenser. All these with the stan-

dard adjustable filament rheostat

make a total of five adjustments nec-

essary where tuning or attempting to

tune in when receiving. Some few are

using the Armstrong arrangement with

variometers, which appears to be a

very efficient circuit, but also entails a

multiplicity of adjustments during use.

An operator's time is in immediate de-

mand, copying messages, and the less

time necessary to spend on adjustment,

the better, all round. Also it is very

much easier to explore with one or

two adjustments, than with five, when

on the lookout for C. W. in the form

of music, voice, straight or buzzer

modulated telegraph. Few adjust-

ments are even an advantage when

tuning in the broad waves emitted by

the spark sets.

I have tried out a great number of

receiving circuits, capacity coupled, in-

ductively coupled, and conductively

coupled, combined primary and sec-

ondary, separate primary and secon-

dary with and without secondary con-

denser, tuned and untuned grid cir-

cuit, adjustable bridging condenser in

plate circuit, and variometer in the

plate circuit, and variometers in grid

and plate circuits as connected to the

vacuum tube.

I was led to believe that from a

standpoint of both simplicity and effi-

ciency a vacuum tuhe should be con-

nected to only a grid circuit and a

plate circuit, each arranged to tune to

the other and the aerial should be

connected directly to the grid or plate

circuit through a condenser, if neces-

sary, whether into the grid or plate

circuit depending entirely upon its use

as a receiving circuit or as a transmit-

ting arrangement. The diagram fig-

ure i will make this clear. I use only

one inductance coil tapped at or near

the center. I found it convenient to

use a pasteboard tube 3 inches in diam-

eter 1 ]/2 inches long on which was

wound 22 turns of No. 26 R. & S.

double covered cotton insulated wire, a

tap taken off by twisting a loop in the

wire after renewing the insulating and

then continuing to wind in the same

direction for 22 more turns, making a

total of 44 turns. The middle tap of

this coil was connected to ground, one

end connected to one side of a .001

mfd. variable condenser, the other side

of the condenser being connected to

an indoor aerial. This aerial is a sin-

gle wire, extending from basement to

loft, about twenty-five feet high and

perhaps twenty feet long in the loft

of the buildine. One side of a fixed

small capacity condenser, .0003 to

Figure 1â��Receiving circuit that simplifies

tuning

.0007 mfd. is connected to the end of

the coil, which is connected to the

variable short wave condenser. The

remaining side is connected to the grid

of the tube, the grid leak being con-

nected across the grid condenser. I

Vuse a variable grid leak,

as I find each tube re-

quires a somewhat dif-

ferent grid leak. The

leading to the head set and which havÂ«

a very practical value. It is not neces-

sary to place an actual condenser at

this point, as the usual receiver cord

provides this.

In operation it is found advisable to

bring the filament brightness to a point

where the tube oscillates with a squeal

or howl or at least exhibits a state of

liveliness, with the snprt wave con-

denser setting at zero. When this

condition is established exploring is in

order by moving the condenser pointer

over the scale until the best point of

audibility of signals is reached. When

this position is found, bring up the

filament brightness until the tube os-

cillates at this point and then back off

a trifle. Only two adjustments are

needed, the short wave condenser and

the filament rheostat, against four or

five in other arrangements. It is quite

possible with a loose coupled set to

get a nearby spark transmitter much

louder than with this simple outfit, but

we should realize the weak distant

signal must be catered to rather than

the nearby stone crusher.

Figure 2 embodies the same idea

used in the single receiving set applied

to the transmission set. It appears to

work out very successfully on the

small scale of my set and I cannot see

any reason for its failure on a larger

scale. I use small dry cells for plate

voltage. The radio choke consists of

a few layers of No. 28 B. & S. jÂ£ inch

Cfappar

Figure 2â��Hook-up for the transmitting set

other end of the coil is attached

to the plate. The telephone and

"B" battery are in series and ex-

tend from the negative side of the

"A" battery to the ground tap at ap-

proximately the middle point of the

coil. Perhaps it may be necessary

when setting up this circuit and tuning

the aerial to remove or add a few turns

to the grid end of the coil. For the

average amateur aerial twenty-two

turns will be about the correct value,

as the adjustable condensers allow con-

siderable range in tuning. The con-

denser indicated in broken lines merely

indicates the theoretical condenser

caused by the proximity of the wires

diameter inches long and is used

to prevent the battery from short cir-

cuiting the condenser by radio fre-

quency current. The telephone, buz-

zer and chopper arrangement in the

grid arrangement in the grid modula-

tion scheme are conventional and need

not be described, being illustrated free-

ly on standard phone circuits.

Amateurs of limited means will find

these two circuits to their liking, the

coils can be made easilv in the ordi-

nary workshop. An old tvpe Ford

coil makes a eood modulation trans-

former for the transmission hook-up,

A simple arrangement for phone work

(Continued on page 48)
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THE Department of Commerce 'has re-

ceived so many complaints from owners

of receiving sets regarding the great amount

of broadcasting of music, speech, unofficial

news items, and other matter being done by

amateur stations which interfere with the

reception of the programs of the regular

commercial broadcasting stations.

As a result of these complaints the De-

partment of Commerce made an extensive

investigation and the result is that it has

been decided to amend the radio laws and

regulations of the United States governing

amateur radio station operation by the ad-

dition of the following which will hereafter

be incorporated in all amateur station li-

"This station is not licensed to broadcast

weather reports, market reports, music, con-

certs, speeches, news, or similar informa-

fon or entertainments."

As above stated, this ruling applies to all

general and restricted amateur radio sta-

tions.

The order prohibhlng the broadcasting

of general and restricted .amateur radio

stations in the United States, was signed by

C H. Huston assistant secretary of Com-

merce and becomes effective at once.

A A

THE Cedar Rapids Radio Club of Iowa

was organized December 6 at Coe Col-

lege, for the purpose of regulating traffic

and promote fellowship among the amateurs

in this locality. An invitation is extended

to those interested in radio to attend the

meetings of the club which are held on the

first and third Tuesdays of every month at

â�¢he Chamber of Commerce building. The

officers are president, M. Jenning; vice-

president, Charles Boegel; secretary, Lester

MacMellon; treasurer, George Keppel.

A A

THE call letters of Burton P. Williams'

station, 3220 Orlean street, Pittsburgh,

Pa., have been changed from 8ZD to 8ZAE.

A A

THE second annual amateur radio con-

vention-exhibition of the Executive Ra-

dio Council, Second District, will be held

at the Pennsylvania Hotel, New York on

March 7-11, 1922.

The glass-enclosed roof garden of the

hotel will be the exhibit hall, and the ad-

joining Butterfly Room the lecture hall,

Â»ith adequate seating capacity. Only papers

01 vital interest to amateurs will be pre-

wted. i

The convention and exhibition will open

jj 7 p. m., March 7, and will be open from

â�¢ P- m. to 11 p. m- on the following days.

A season badge will be sold at the door

Â« cents, covering the five days. One tifne

admissions 25 cents.

A banquet for everybody, male and fe-

male, will be held on the night of the 11th

^Saturday).

That dusky-hued girl who was the sensa-

tion of last year's dinner will be there again

to demonstrate the last gasp in Hawaiian

grass costumes. All male guests will be

searched at the door for concealed lawn-

mowers.

The banquet charge will be $4.00. The

number which can be accommodated is limi-

ted to 600. Tickets will be allotted up to

this number only, in the order in which ap-

plications are received. Applications by

mail should be made to John Di Blasi, 6

Warren Street. New York.

A A

TTHE inaugural meeting of the "Cape

Breton Amateur Radio Association

took place on December 21 at the home of

G. A. Edwards, North Sydney, Nova Sco-

tia, and was well attended by representa-

tive amateurs from Sydney, Sydney Mines

and North Sydney.

It was decided that the association should

include the whole of Cape Breton Island,

with local branches in each town. The

constitution was drawn up and officers

were elected for the first period of six

months dating from January 1 to June 30,

1922.

The objects of the association are the

organization and advancement of radio

amateurs within the island of Cape Breton.

Particular stress is being laid upon the

question of interference both with com-

mercial and amateur stations; and with

this object in view the members have de-

cided to install and use C.W. transmission

as far as possible. Traffic rules are to be

drawn up and routine hours for working

and experimenting will be arranged.

The officers elected to serve for the first

six months are: President, G. A. Edwards,

North Sydney (1 AW); Sydney Vice-

President, G. D. Crowell (1 BM) ; North

Sydney Vice-President, M. J. Cleary; Syd-

ney Mines Vice-President, S. Jones (1 AJ).

For the present the vice-presidents will act

as secretary-treasurers and traffic super-

visors for their respective districts and the

president will undertake the duties of gen-

eral secretary.

Correspondence is invited from other

amateur organizations. Information will

gladly be given regarding membership and

regulations to those interested.

A A

TPHE first meeting of radio enthusiasts

in Porto Rico was held at the Carnegie

Library at San Juan, P. R., on December

25, which resulted in the organization of a

radio club to be known as the Porto Rico

Radio Club. The following Board of Di-

rectors was elected for the term of one

year: Joaquin Augusty, President; Jesus

T. Pinero, Vice-President; Jose T. Ma-

duro, Secretary-Treasurer; Enrique Camu-

nas and Alberto P. Graham. The above

members hold first class amateur licenses

and Mr. Camunas holds a commercial li-

cense.

A LONG, unpainted and hence unsightly

pole raised recently in Midwood Manor,

Brooklyn, N. Y, stirred up a clamor of

protest and the cry of "nuisance," has un-

expectedly been turned into a community

blessing, according to Gaston Koch, presi-

dent of the Midwood Manor Association,

who was the official buffer of the protests.

Mr. Koch, directed by a number of indig-

nant fingers, went to 967 E 10th street,

where he found the offensive pole planted

in the back yard. Charles C Cahn, a new

resident of the community, proved to be

the owner of the pole. He confided to Mr.

Koch that his one big hobby was

radio, and that he had a pleasant

surprise for his neighbors. The pole, he

said, was to hold up aerials for a private

plant which would not only afford him

pleasure but, that of all Midwood. It

would be painted, too, and made to blend

harmoniously with its environs.

He said he had made arrangements with

people in charge to hear a series of con-

certs to be given by Metropolitan Opera

stars beginning in January. If everybody

was agreed he would place his receiving

apparatus with an amplifier and Magnavox

in the auditorium of Public School No. 99,

where all Midwood can assemble and en-

joy the best music that can be heard. Mr.

Koch, at a meeting of the Midwood Manor

Association, announced these tidings. Also

that Mr. Cahn had offered his service at

radio instructor to the Boy and Girl Scouts

of Midwood.

A A

HTHE Scott High School Radio Club of

Toledo, Ohio, held an "open meeting"

at the school recently and entertained the

parents and friends of the members. A

special antenna and sensitive receiving ap-

paratus were used to receive radiophone

music and speeches from Pittsburgh, De-

troit and_ other points where radiophone

broadcasting stations are located.

The meeting was in charge of Robert

Tiedeman, the club's president- Among the

speakers were J. W. B. Foley, radio in-

structor of Scott High, and Edward Fea-

therstone, another member of the school'i

faculty.

A A

AT a recent meeting of the Hudson City

Radio Gub, Inc., held at the headquar-

ters, 37-41 Sherman avenue, New Jersey,

Robert Lange, August Heins and Frank

Eichinger were admitted into membership.

Nineteen members are on the roster of the

club at present and it is expected that ten

more will be added at the next meeting. The

club has installed a one-half K.W. spark set,

a rectifier for charging the members' bat-

teries, a two-step amnlifier and a radio-

phone set station, call 2CBK. A code prac-

tising table has_ also been a recent addition.

The public is invited to inspect and listen

through the wireless phone it the office of

Mr. Bremer. 89-91 Franklin street, be-

tween 8 and 10 p. m. Application for mem-

bership may also be had from Mr. Bremer.
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CITHER the attempts of certain com-

mercial interests to advance the sci-

ence of radio by broadcasting concerts, lec-

tures and other matters through the ether

must suffer interminably or else amateur

-operators may face cancellation of their li-

censes to have sending stations unless in-

terference in wireless telephone traffic is

soon stopped, according to Walter Butter-

worth, Government radio inspector for the

First District, who addressed the Radio

Council of Southern New England at its

meeting and dinner in the Providence

Plantations Gub.

Mr. Butterworth outlined the problem

which now seems to present an obstacle to

the conducting of further experiments

tending to increase the value of radio. He

explained that the United States and Cana-

dian Governments are the only ones in

the world which allow other than profes-

sional operators to send messages, and in

view of this fact had specified that wave-

lengths of no more than 200 meters should

be used by amateurs.

Commercial enterprises are now send-

ing abroad between the hours of 8 and 10

every evening weather reports, musicales,

addresses and other things calculated to

excite a greater interest in the possibilities

and the actualities of the wireless tele-

phone. The project has been handicapped,

however, by amateur telegraphers, who have

not tuned their instruments within the limit

set by the Government, and interfere with

the telephone waves.

Receiving stations, whether telegraph or

telephone, do not require licenses, but per-

mits must be obtained by sending stations.

Mr. Butterworth urged his hearers not

only to tune their instruments properly, but

when possible to refrain from sending

messages during the telephone broadcast-

ing period, betwen 8 and 10 o'clock at

night, in order to reduce the danger of

-cancellation of licenses. The speaker re-

pealed that there are now 3,000 licensed

radio transmitting stations in New Eng-

land, which is three times as many as ex-

isted before the war.

For the benefit of the science as a whole,

"Mr. Butterworth besought his hearers to

co-operate to the best of their ability with

the Government in its efforts to regulate

wireless activities, that all branches may

be allowed a maximum opportunity for

beneficial development.

The Radio Council of Southern New

England was formed last spring and so far

has held three meetings, all of which have

been well attended by amateurs and stu-

dents of radio from Rhode Island and

Massachusetts. The purpose of the group

is to stimulate interest in the topic in this

section of the country and to work to the

advantage of the art from a non-commer-

cial standpoint. Another aim is to bring

together at regular intervals persons who

otherwise would know each other only

through aerial messages. The organization

is open to members of both sexes.

Included in the plan of organization is a

vigilance committee, by which the council

will keep watch over its own members and

will receive and adjust complaints as to

willful interference, illegal use of trans-

mitters and the use of illegal wavelengths,

and will also report such cases to the dis-

trict radio inspector when necessary.

A A

A MEETING of the Hudson County Ra-

dio Club, New Jersey, held at the

Standfast Club, entertained Mr. Ranger,

Engineer of Radio Corporation, who deliv-

ered a lecture to the members. The talk

was highly interesting.

The Hudson County Radio Gub holds

semi-annual meetings in the Standfast

Gub. and all interested in radio work are

invited to join. The officers are: Gaylord

Smith, 2746 Boulevard, president: T. W.

Cooper, vice-president; H. Silbersdorff,

treasurer; J. A. Erhard, secretary; P. H.

Rank, assistant secretary; F. V. Bremer,

traffic manager. Executive committeeâ��

William Michel, Paul Wandelt and Paul

Zeyn.

A A

A RADIO Gub has been formed at

South High School. Broadway ami

Fullerton avenue. Geveland, Ohio. Five

girls are included among the seventeen

members.

Prize Contest Announcement

The subject for the new prize contest of our

year-round series is:

Modulation System

Closing Date ::

March i, 1922

Contestants are requested to submit articles

at the earliest practical date.

Prize winning articles will appear in the

May, 1922, issue.

All manuscripts should be addressed to the

Contest Editor of The Wireless Age.

The best type of

modulation system

to use with a mod-

erate power tube

transmitter either

with or without

modulation tubes.

Data to include de-

tails necessary to

construct complete

transmitter.

PRIZE CONTEST CONDITIONSâ��Maniiscri-pts on the subject announced

aliove are Judged by the Editors of THE WIURLKSS AGE from the view-

point of the Ingenlousness of the Idea presented. It* practicability and

general utility, originality and clearness In description. Literary ability Is no*

needed, but neatness In manuscript and drawing Is taken Into account. Finished

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

closing date Is given In the above announcement. TIIF. WIHEI.ESS AGE will

award the following prizes: First Prize, $10.00: Second Prize. $5.00: Third Prize,

$3.00. In addition to the regular space rate paid for technical articles.

Every member of the club will be able

to receive 12 and send 10 words a minute

by the end of the term, says Grover Muth-

ersbaugh, instructor.

A A

rTHE Stevens "Tech" Radio Gub of Ho-

boken, N. J., has outlined an ambitious

program for the year. The first item is a

trip to Port Jefferson, L. I., to inspect the

largest radio station in the world. The trip

was arranged by a Stevens man connected

with the gigantic project and is limited to a

few members of the club.

To give the beginners instruction in

wireless, the club has installed a small re-

ceiving set in the radio room, the new in-

stallation saving the larger and more ex-

pensive set from possible damage by in-

experienced hands. Another improvement

made by the club is that the aerial, instead

of being stretched diagonally across the

court of the Navy building is now directly

across it, enabling them to obtain greater

height.

A loud-speaker was recently installed and

a radiophone sending apparatus is to be

purchased as an adjunct to the powerful

telegraphic radio transmitter now possessed

by the club. Messages are sent for students

within a radius of 250 miles.

A A

A RRANGEMENTS have been made for

the St. Gair County Radio Associa-

tion, with headquarters in the Sexton

Building, Main street and Division ave-

nue, East St. Louis, to use the wireless

equipment of the Boy Scouts in East St.

Louis. Gasses in advanced instruction will

be held. Jerome Hartmann and Arthur

Beckwith, senior operators, will be in

charge.

. A A

â� ^^IRELESS telegraph operators and

those having telephone equipment are

planning to form a club in Martinsburg,

W. Va., and those who are known to have

such equipment as to make them eligible

have been advised of the project.

Operators who are interested are asked

to communicate with Mr. Burns, West John

street.

A A

JOHN F. O'NEILL, director of Knights

J of Columbus Free Evening School for

ex-service men, announces a new class in

wireless telegraphy and telephony will be

formed at the Hut, 601 Newark avenue,

Jersey City. Any ex-service man who

desires to secure a thorough training in

radio subjects is privileged to enroll.

In addition to the class now forming

sessions of an advanced class will he con-

tinued. Both classes will meet Tuesday

and Thursday evenings at 7.30.

A A

A WIRELESS telephone has been in-

stalled in the electrical shop of Victor

Werner, at Catalpa avenue and Fresh Pond

road, Ridgewood, L. I.

The device has excited the wonder of the

residents of the section, who gather at the

shop daily to hear concerts transmitted

from all over the country, particularly from

the Westinghouse Manufacturing Company

of Newark, N. J., from which point prom-

inent artists are heard clearly, without the

aid of an amplifier.

On one occasion, a customer who saw

the horn and heard the sound of music is-

suing, thought it to be a phonograph. After

hearing several selections played without

t>e machine being attended to. she aÂ«ked

"How many songs does that record hold?"

(Continued on page 46)



Stations Worked and Heard

Stations worked should be enclosed in brackets. All monthly lists of distant stations

Â©worked and heard which are received by the 10th of each month will be published in the /Cft\

next month's issue. For example, lists received by November 10th will be published

in the December issue. Spark and C. W. stations should be arranged in separate groups.

JOM, F. B. OSTMAN, 180 Broad St., Bldce-

wÂ«od, N. J. (November and December).

Sparlc-IACK, (1ADC), (1ADL),

(1AEV), (1AHF), 1AIT, (1AKG),

(1AMD), (1APO), IARY, (1ASF), 1ASW,

1ASZ, (1AW), 1AWM, 1AWO, (1A/K),

(1BDC), 1BDI, (1BDT), (1BDV),

(1B1R), IBIS, 1BJN, 1BLE, 1BMR,

(1BQ), 18QA, 1BQL, 1BRQ, (1BVB),

1BWZ, (1BYG), 1CAK, 1CEO, 1CHJ,

1CK, (1CM), (ICO). 1COK, (1DY),

(1DZ), (1FU), (1GM), 1HK, (1IA),

IMA, (10E;, (10J), (1RV), (1SN),

1UA, 1XB, 1YB, 1YD, 1ZE, (2PV),

(2XQ), (2AWF), Canadians, (3BP),

(3E1), (3FQ), (3GE), (3JL), (3LI),

(3QJ), (3AC), 3ACE, 3AFB. (3AHF),

(3AHK), 3AIC, 3AIS, 3AJD, 3ALI,

(3ALN), 3AOZ, (3ARM), (2ARN),

3ATZ. 3AUN, 3AUW, 3BFU, 3BGT, 3BJ,

(3CG), 3CK, (3CN), 3DM, 3FB, 3GX,

(3HG), (3HJ), (3IW), 3KM, (3LP),

(3LY), 3NB, 3NH, (30U), 3QF, (3RVV,,

3TH, 3TJ, 3TT, 3UC, 3US, 3VW, 3XF,

(3XM), 3YO. (3ZA), (3ZF), 3ZO. 4AL,

4AS.4BQ. (4BX), (4CX), (4DH). (4DQ),

(4EA), (4EY), 4FD, 4GN, (4XC), 5DA,

5F.A, 5ER, SFJ. (5FV), 5HK. 5JD, 5XF,

5XU, 5ZL, 7XD. 7ZU. (8AAE), 8AAG,

8AAV, 8ACF, (8ADE), 8AFB, 8AFD,

(8AFG), 8AFS, (8AGB). 8AGF, 8AGK,

8AGT. 8AHE, 8AHF, 8AHH, 8AHS.8AIB,

(8AIG), 8AIZ, (8AJO). (8AJT). 8AJV,

(8AJW), 8AKQ, (SALT), (8AMB),

8AMK. (8AMZ). (8ANO), (8AOT),

(8A0T), 8AOU. 8APB, (8AQV), 8AQZ,

(8ARD). (8ARG), (8ARS), 8ATU,

8AUE, 8AUR, 8AVI, 8AVO, 8.AVT,

8AWR, (8AXN), 8AYN, (8AYS), 8BAH,

8BAI. 8BBY. (8BCO), 8BDB, 8BDL,

(8BDY), 8BF.N, 8BFP, (8BFH), (8BFV),

8BHA, 8BHV. 8BPB, (8BRL), 8BSY,

8BUA, (8BUN). (8BVA). (8BXC),

(8CAY), 8CF, 8CG. 8CI, (8CP), 8CX,

8DE, 8DY. 8DZ. (8EA), (8EB), 8EF,

8EV, (SEW), 8FI, (8FT), 8GW, 8HG,

8HY, 8HU, (8IN), 8JJ. (8JP), (8JQ),

(8JU), 8KE, 8KI08LH). 8LQ. (8MJ),

(8MZ). 8NO. 80I(8Qj;8PM. 8PQ, (8PT),

80C, 8RB. (8RQ).T8RU). (8SPV (8TJ),

8TK. 8TT, 8TY. 8UC. 8UD. (SUP). 8VL,

8V0. 8UR. 8VW. 8WA. (8WE). (8WO),

8WZ, (8XE), 8XU. 8YAA, 8YM, 8YN,

8YU, (SZAO, 8ZG, 8ZO. (8ZN). 8ZR,

8ZY, (9AAW), 9ACB. (9ACY). 9.ACZ,

9AEK. 9AEY. 9AF. 9AFF, 9AFK.(9AGH),

9AGR, 9AIP. (9AIR), 9ATU, 9AKR,

9AMA, 9AMK. 9AOE, 9AOJ, 9APK,

9AQE 9AOM. 9AQV. 9ARG. 9ARZ. 9AS,

(9AST), 9ASK, 9ASU, (9AU), 9AWX,

9AWZ, 9AXU. 9AZA, (9AZE), 9RDE,

(9CP). 9DRW. 9DEH, (9DLX), 9nMJ,

9D0I. 9DPH, 9DOY. (9DWP). 9DXM,

9DYU. 9DZI. 9ET, 9GO. 9GX. 9HM, 9HR,

II. 9JN, (9ME). 9MC, (90X), 9PD,

(9PS). (9RO. (9TL). (9UH). (9UU),

WG. 9VL, 9VZ, (9WT). 9WU, 9YH, 9ZJ,

9ZN, 9ZY.

CW.â��1AEV, (1AFV), 1AJP, (1ALY),

IARY. (1AVT), 1AVR, 1AWB. (1AZW),

HBCG), (1BDI), 1BEA, (1BKQ), 1BMY,

1BSD, (1BWJ), 1CDR, (1ES), (1PE),

OPT). (1QP). 1UN.(1XM), 1ZE,(2XQ),

(Canadian 3BP), 3AAN, 3ABI, 3AHK,

(3BEC), (3BHU, 3CA, (3CG). (3DH),

(3EM), 3GR, 3HG. (3HJ).(3IW).(3MO),

(3RF), 3ZO, (4BY), (4CX), 4FF, 4GL,

Distance Records

1^ HEN signals from a radio station

are heard at unusual distances it

is proof that the station is an ef-

ficient radiator of energy. The loca-

tion, apparatus, ' construction and

operation of an efficient station is

therefore, of great interest to all

amateurs, and The Wireless Age

wants this information.

You are therefore requested to

send us a monthly list of distant

amateur stations heard, which will

be published regularly. Report only

stations located 200 miles or more

distant from your station. Arrange

the calls by districts in numerical

order.

State whether the stations heard

use a spark or C. W. transmitter.

The Wireless Ace will follow the

1 etords closely and whenever possible

will secure and print illustrated ar-

ticles on the stations consistently

heard over long distances, for your

benefit and the benefit of amateurs.

If a station is an efficient radiator

of energy, it should be given proper

credit in the history of amateur prog-

ress, and at the same time you will be

be given credit for efficiency in re-

ceiving in having heard it, as your

name, address and call letters will be

published with all lists submitted by

you.â��The Editor.

4GX, 4ID, 5XK cw voice, 6WV, (8ADR),

(8AGZ), 8AIO, 8ALB, 8AML, (8AMM),

8AQV, 8AWP. (8AXC). 8BCI, 8BEF,

(8BFX), 8BK, 8BNJ, 8BNY, 8BO, 8BOX,

(8BPL), (8BRL), (8BUM), 8BVR,

(8BWK), 8DE. 8DR, (8HJ), (8IB). 8TQ,

8IV, 8JL, (8JQ). 8LJ, (8LX), (8PT),

8SE, 8UJ. 8UO, 8UU. 8VJ, 8VO, 8WY,

8XK, 8XM, 8ZAE, 8ZD, 9AAY, 9AMB,

(XF1), (NZO).

2AQP. E. T.ACFEB, 600 E. 137 Street, New

York (December)

C W.â��1AEH, 1AFV. 1AGI, 1AIP,

1AJI, 1AJP, 1AJS, 1AKB, 1ALG, 1ANQ,

1AOE, IARY, 1AVR, 1AWB, 1AYL,

1AZJ, 1AZW, 1BAK, 1BCF, 1BCG,

1BDI, 1BEA, 1BES. IBIS, 1BJH, 1BKA,

1BMY, 1BQE, 1BUA. 1BWJ, 1CAE,

1CAK, 1CCP, 1CF, ICG. 1CGO, 1CJH,

IDE. 1EBJ, 1FB, IFF, 1IV, INN. 1PT,

1QG, 1QN, 1QR, 1RU, 1RV, 1RZ, ITS,

1UN, 1VG, 1XE, 1XK. 1XM. 1YK, 1ZE,

3AAB, 3AAE, 3ADT, 3AFY, 3AGN,

3AHK, 3AJN, 3BC, 3BEQ 3BH, 3BIY,

3BUW, 3BZ. 3CA, 3CC. 3CG, 3DH, 3FS,

3HG, 3IQ, 3TW, 3L.O. 3LR. 3MO, 3NH,

30R, 3RF, 3SM, 3ZO. 3ZY. 4AWL, 4BT,

4BQ, 4BY, 4CD, 4CO, 4EK, 4EL, 4EN,

4FF, 4FS. 4GK. 4GL. 4GX. 4HO. 4HW,

4TD, 411, 4IL. 4XC, 4XD. 4XF. 4XQ. 4XR.

4ZF. SHA. SIL, SLO, 7IY, 8ACF, 8ADG,

8AEF, 8AGZ. SAIL. 8AIV, 8AMB, 8AMM,

8AMQ, 8ANP, 8AOA, 8AOE, 8AOG,

8APT. 8AQF. 8AQH, 8AOG, 8AWP,

8AWX, 8AWY, 8AXC, 8AXU, 8AXN,

8BFX, 8BMA. 8BMW, 8BM, 8BNJ,

8BNO, 8BO, 8BOX, 8BPL, 8BRL, 8BUM,

8BXA, 8CI. 8CJ, 8CUD. 8DR, 8DX. 8GV,

8GX, 811, 81Q. 8IV, 8JL, 8JQ, 8KM, SKP,

8LJ, 8LP, 8LU, 8LX. 80V. 80W, 8RQ,

8SP, 8TB, 8UJ, 8UK, 8UN, 8VG, 8VJ,

8VY, 8WJ, 8WY, 8XH, 8XK, 8XM, 8XU,

8XV, 8ZAE, 8ZG. 8ZU, 8ZV, 9ACT,

9AHV, 9AIK, 9AJH, 9AYX, 9BBH,

9DMJ, 9DV, 9DWJ, 9GY, 911, 9LQ, 9UJ,

9XM, 9ZD, 9ZV, 9ZY, Canadian 3BP,

9AW, 9EF, XF1, NMW, NZO, WL2,

WR2.

Spark.â��1AA, 1ABB, 1ACO, 1AEV,

1AHF, 1AHL, 1AIT. 1APO, IARY, 1ASF,

1AW, 1AWB, 1AYQ, 1AZK, 1BDI, 1BDT,

1BEA, 1BGF, 1BIR. IBIS, 1BJN, 1BJS,

1BJW, 1BMA, 1BQA, 1BSR, 1 BVB,

1BWX, 1BWY, 1CAA, 1CHJ, 1CJA, 1CK,

1CM, 1CWB, 1DY, 1GM, 1HK, 1HO, 1IA,

IMA, 10E, 10J, 1RV, ISO. 1UL, 1YD,

3AFB, 3AFD, 3AFK, 3AGT, 3AHF

3AHK, 3AIA. 3AIC, 3AIH, 3AII, 3AJD,

3ALN, 3ANI. 3ARM, 3AQR, 3ARY,

3AUE, 3AUW, 3BG, 3BM, 3CG, 3CK,

3CN, 3FP. 3CM, 3GX, 3GY, 3HJ, 3HX,

3IW, 3LI, 3NB, 30U, 3PB, 3RW, 3TP,

3VG, 3VW. 3XF. 3XM. 3ZO. 3ZV. 4AAX,

4AU, 4AXK, 4BF, 4BG, 4BX, 4CK, 4CX,

4DH, 4EA, 4F.W, 4FD, 4GD, 4GN, 4LX,

4XD, 4XQ, 4YA, SDA. SFV, SHY, SJD,

SKM, SXA, 5XB. 6EN, 8ACF, 8AFA,

8AFB, 8AFD, 8AFG, 8AFI. 8AGB. 8AHH,

8AHS. 8AHU. 8AIH. 8AJ. 8AJD, 8AJT,

8ATW, 8ALD, 8ALO, 8ALT, 8AMZ,

8ANK, 8ANO, 8ANV, 8AOT, 8APB,

8ARB, 8ARD. 8ARG, 8AUE. 8AVT,

8AXN, 8AXO, 8AYN, 8BAX, 8BCO,

8BFP, 8BFH, 8BGT, 8BHV, 8BKS,

8BPT, 8BRL. 8BUK. 8BVA. 8CAH,

8CAY. 8CM, 8DO, SDP. 8DY, 8DZ, 8EF,

8EV, SEW, 8HG, 8HY, 8IFA, 8TD, 8IO,

8TO. 8TT. 8KK. 8LH, 8MT. 8MZ. 8NI,

8NO. 80E, SOB, 8RO, 8SP. 8TK. 8UC,

SUP. 8VF. 8VW. 8WE. 8WK. 8WO. 8XE,

8YAA. 8YN. 8ZAC. SZN. 9ACX, 9AEU,

9AGH. 9AGR, 9AST. 9AWT. 9AWU,

9AWX. 9AXN. 9AYH. 9AZE, 9i"TP,

â�¢CP. 9DLX. 9HMr. 9DMO. 9DV. 9DWP,

9HX, 9HP. 9GV, 9HM. 9MC. 9MD. 90X,

9PD, 9TK. 9TL. otth. 9WU. 9YC, 9ZT,

9ZN, Canadian 3BP. SMA, BG4.

2BAK, .TOÂ«"FIÂ»H n. RI.AVTN, Old Pout

Garacre, Tarrrtown, N. T.

C. Wâ��1NE. 1ZE, 1BDI. (2BAS-phone),

3BP-Can.. 3BZ. 3ZY, 3AAE. 3ADT. 3AHK,

3ALN, 4EI. (5FV1. 5UU. 5ZA. 8BK. 8TV,

(8TQ). (8VY), 8XK. 8XV, SZN, (8ZV),

8ZZ. (8ABO), 8AGF, 8AGL, (8AGZ),

8AIO. 8ALB. 8ALY. 8AOF. (8AOV),

8AOZ. 8AWP. (8RFXV 8BRC. 8BRL,

8RXA. 9DV. 911. 9RT. 9XM, 9AKR, 9ARK,

9BLO, 9XAB. MNW. Fl.

SYAA and 8AXC, FTtWARTt MANT.EY, 328-

I mirth Strrrt. Mxrlrtta. Ohio

Spark.â��1AW, 1CK, 1GM, 1YD, lAEVr

1AMD. IARY. 1AJ <, 1BGF. 2BR. 2BW,

2CY, 2DK, 2DN. 2EL. (20M), 2TJ, 2TS,

2WB, 2WP. 2WZ. 2XK. 2XO. 2ZC. 2AIM,

2AOI. 2BTS. f2BIO). 3AC. 3BG. 3CC. 3CG,

3CN. 3DH. 3FB '.3FJ. 3HB. 3HJ. 3TW.3LP,

(3NB>. 30U. 3PU. 3QJ. 3UC. 3XM. 3YV,

3ZA. 3ZC, 3ZN, 3ZO. 3ZV. 3ZY, 3AAM,

3AAN, (3AHK). 3AJD, 3ALN, 3AMB,

3AOV. 3AQR. 3ARM. (3AUWV 3BFU,

4.AS, 4RS. (4CD). 4CG. 4CX. 4DH. 4DT,

4EA, 4EK. 4EY. 4FR. 4FD. 4GH. (4GN),

4HS, 4HW, 4LX, 4XA, 4YB, SDA, SEK,

43
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SER, SFJ SFV SHK, SJD, SKC, SXA, 9AQE, 9AQM, 9ARR, 9ASJ, 9AWX, 
SXB, sxK. sxif. SYL. (SZL), SZE, szw. 9AXU, 9AYH, (9AYW), 9AZA, 9AZE, 
SZZ, SZAB, SZAD, SCG, SCH, SDP, SDY, (98DS), 98EE, 9DAJ, (9DHZ), 9DLX, 
8EB, SEF, SEW, SFI, (8FT), SHY, SJ], 9DM.J

1 
(9001), 9DQQ, 9DQY, 9DRT, 

SKK, SLH, SMJ, BMZ, BNG, BNO, 801, 9DRv, 9DVE, (9DWP), 9DXE, 9DXM, 
8SP STJ, STT SVL, SVQ, SWE, SWK, 9DZI, Canadians JBP, JGE. 
8W6, SWZ, BX:\, 8XE, SYN, SZA, SZN, C. W.-(IQP), lRU icw, lTS, lUN, 
8ZY,(SZAC), BAAV, SACF, SACH, SAFB, lXM icw, lABU, lAJP, lANQ lARY, 
(SAFD), SAHH, SAHU, BAIZ, 8AJT, lAVR, lBCF, lBCG, lBDI, 1BKQ

1 
lBUI, 

(SAJV), SAKS, SALU, SAMZ, BAOG, 2B8 fone. 2CS, (2EH), 2FD, (2FP 1cw)cw, 
BAOT, SAP8. SARO, (8AUE) , 8AUY, 2KP, 2MW, 2NN, (20M). 2RU, 2XD fonc, 
(SAXN), SAXO. BAXQ, BAXS, SAYN, 2XQ cw icw, 2ZD, 2ZL fonc cw, 2ZV, 
8BAH, SBCO, SBDY, BREP, 88FH, SBI8, 2AAB, 2AAX, 2AFP, 2AGB, 2AJE, 2AST, 
88RL, 88UN, SBVA, SCAY, 9AU, 9CP, 2AUU, 2AWA, 2AWF, 2AWL, 2BAK, 
9DF, 9DR, 9FU, 9GS, 9HI, 9HM, 9HR, 2BA Y, 2BBF , 2BEA, 2BEB, 2BFZ, 2BML, 
9JQ, 9KF, 9LF..e 9LW, 9MC, 9ME, 9NR, 2BRB, JBB fonc, JBC, JB~ JC~ JFS, 
90X. 9PD. 9P::>, 9TL, 9UH, 9UU, 9VL . . JHG icw, JHJ , (JMO) , JRl', JX 1, JZO 
9~"U. 9WT, 9XT, 9YA, 9YB, 9YC, 9YM; fonc cw, JZY, JZA8, JAAE, JAHK, JAIS, 
9YQ. 9YAC, 9YAE, 9YAK, 9ZC, 9ZJ, JAJ8, JBIY, 4BQ, 48Y, 4CE, 4CO, 4EH, 
9AAP, 9AAW, 9ACB, 9ACN, 9AEG, 4EL, 4EN, 4GL, 4l;IO, 4HW, 4rI, SAA, 
9AEY, 9AFF, 9AGG. 9AGH, 9AGR, 9AIF, SUU, SZL, SAR, 88K., SBO, S8U, SCI icw, 
9AJG. (9AJR). 9ALU, 9AMK, 9AMO, SDR, srr. BIV, BJQ. SKH, SLX, SSP cw 
9AMQ, (9AMS), 9AOJ, 9AOU, 9AOX. icw, BUJ, BVJ, SXK, SXM, SXV, SZG, 

RF.Amplifier 
Type MA-11 

Wavelength 
150-500 m. 

Mu-Rad Radio Frequency Amplifiers Uae A. C. 
for Filament and Plate Supply. 

Saves charging of storage batteries 
Saves plate battery cost 
Increases tube life (i()% 

U- tour tube&. thTOO for RmJlllflea.tlon, one AB rectlfter. To be CO>llnec:ted 
b~tween tuner and detector and operated direct from alternaUng current boa. 
lltrb!lng circuit. NO A. C. HUM. 

GUARANTEE. Sold wttb a guarantee ot trn!ater ampllftcatlon th&n that ot 
an1 1lmllar amplltler tbua tar produced. 

R. F. Amplifier Type MA-11 Price $125.00 
(without tube&) 

MU-RAD R. F. Amplifier Transformers 
bring In sl~tmbl which are absol'lltely Inaudible wtttl 
d etector and audolo-!1'911uen.cy ampllflCMlon (however 
g roo:t). Supplant and l'nr !Ptlt"Pn~s re,:enorotl~ tuners 
1n 8"'1101th1ty. No tun1n« a<IJu.Unentl or tlcklem. 

GUARANT XIC : Sold with & guarantee ot 
greater ampllftcatlon th•n that or an1 other 
similar tran~tormer available. 

R. F. Amplifier Transformer 
Type T-11 ~~~~~~ Price $9.00 

Superlative Performance Superlative Workmanship 
Dealers: Write 

LABORATORIES 

P'EBllUAllY, 1922 

SZU, 8ZVl SABO, 8AGZ, SAii.., SAi~ 
SALB, SA V SAMK, 8AMM, BAM 
SAOA, SAQi, SAQV, BAQ~ BAR , 
SAUO, BAWP, 8AWX, (88El'), BBFX, 
SBLT, 8BNY, S80X, (88UM), BBXA, 
SBXF, 9FM, 911, 9Jl:X, 9PG, 9VG, 9WC, 
9ZY, 9ZAF, 9AJA, 9AJH, 9AKR, 9BBFf. 
98ED, 9BIK, 9BMD, 9DV A, 9DW , 
9DYU, 9DZQ, Canadians J8P, 9AW. 
KDKA, NMW, NOF cw icw, NSF cw icw, 
NZO cw ~cw, WDY, WJZ, XF-1, KY. 
SDIJD, .JOE .J. HILL, 11172 Vlr&"lnla Stroe .. 

Charle•ton. w. Va. (Deaember) 

Spark.-lAW, lBVB, IMA, 2AR, 2AFK, 
2AIM, 2AHU, 2BAS, 2DK, 2DR, 20M, 
2TC, 2WB, JAC, JAHK, JAJD, JAOV, 
JAQR, JARM, JAUW, 3BG, JCG, 3CN, 
JDM. 3HJ, JOU, 3RW, 3UC, JVW, 3YV, 
4BQ, 4CX, 4DH, · 4EA, 4FD, 4GN, 4YB, 
58Y, SEK, SFV, SHK, SPY, SXA. 
SZA8, SZL, SZZ, SACF, SAFB, SAFG, 
BAHS, BAIZ, BAJT, BAJV, 8AKQ, SALT, 
SAM8, SAND, SANO, SANY, SAOT, 
8APB, BARD, BARS, SAUE, BAVT, 
SAXN, 8BQ, 8BCO, BBDY, 88EP, SBEN, 
8BFH, 88HV, S8IB, SBQT, SBSY, 
88UN, SCA Y, BOP, BDY, SDZ, SEB, SEF, 
SEV, SHR, SIA,~ SLF, SLH, SMJ, 
SML, SMZ, SOI, BTK, STT, sue, 
SUP, BUW, SVL, , BWL, BWO, SXE, 
SYAA, 9AAK, 9ACL, 9ACN, 9AEK, 
9AEY, 9FC. 9AGH, 9AGR, 9AIF, 9AIR, 
9ALP, 9AMK, 9AMS, 9APS, 9AQE, 
9AQM, 9ARG, 9ASJ, 9AUH, 9AWU. 
9A WX, 9ABL. Canadian J8P, 3LI. 

C. W.-IAFV, IAJP, l ARY, 18CG, 
lCAE, ICLI, IQN, lUN, IXM, lYK. lZE, 
2AA8, 2AAX, 2AJW, 2AWF, 2AWL. 
28AK, 288, ZBGH. 28FG, 2BSC, ZFD, 
ZFP, 2KL, ZNN, 2NZ, ZOE. ZUD, 2VA., 
2XQ, ZXR, 2ZV 3AAE, JAA Y, 3AIS. 
38A, 38EC, 38Hl, 3FS, JLR, JMO, JVS, 
JXL, JZY, 320, 4BK, 4CY, 4DH, 4EL, 
4GL, 4TD, 4ZF, SA8Q, SAnR, SAGZ, 
8ALB, SALY, 8ARW, SAWP, 8AWY. 
SBO. S8U, 88EX. S8FX, S8NJ. SBNY, 
SBOX', SBUM, SBXA, S8ZJ, 8DR, SDV, 
SFQ, SHJ, SIK, SJQ, SNN, SOW, SUJ. 
SXK. SXM, BXAE. 9AAY. 9AJH. 9AKR. 
9ARK, 98AP, 9BIZ, 9IJ, 9XI. 
SOP.A. HABP, 48.~ LID-ID A•e n ue, DetroU. 

llleh. (0......mber) 
Spark.-4EA, SFO, SHK, SXA, SZZ, 

SCP, BLF, SSP, sue. BUR, 9AAP, 9 AAW, 
9ACN, 9AGH, 9AKU, 9AQE, 9A WX. 
9DKV, 9DQQ, 9DWP, 9DXM, 9DYU, 
9HM, 9LF, 9LW, 9TL. 9WT, 9ZN. 

C. W~IARY, IBCG, ZAWL, ZFP, 
JAAB, JAAE, 3AAX, 3AHK, 3HG, 3LR, 
4EN, 4BY, 4GL, SLA, SAGZ, SAQV, 
S8EF, SBFX, S8MA, 8JL, 8LX, SXV, 
9AUL, 9AJA, 9AYS, 988F, 9HW, 9LF.., 
9NX, 9RV. 9XI. 
SZAV, CJ,JFJl'ORD H. GALLOWAY, Bara•.­

vlUe, Ohio (D-mhor) 
Spark. - IA88, (lAEV), l AKG, 

MU-RAD 
ASBURY PARK, N. J. 

(lALK). IAMD, ( IAPO ), JARY, IAW, 
lAWN, IAZK, lBDC, IBGF, (lBVB), 
lBWK, l CHJ , ICM, lDY, (lDZ), IGM. 
lHK, IRV, JSN, ITS, lWR, lYD, 2AAF, 
(2AER), ZAFP. (2AIM), ZAJE, 2ALY 
2AQI, 2A WF, ZA WU, 2A Y R, (2BJO) 
(2BK) , 28M, ZCC, ZCM, (2CY), 2DA 
2DN, (2EL), ZDR, ZFD, 2FJ, (ZFP), 
ZGK, 2JU, ZMK, 2MO, (20M) , 2PI, 2PL 
2PV, (2QR), 2RM, ZTF, ZTJ, 2TL, ZTS 
ZVK, 2VM, ZVU, 2W8, ZWC, 2YV, ZXK 
ZZZ, (JAC), 3ACM, 3AHF, (3AHK) 
JAJM, (JALN) , JANQ, JAOU, (3AQR) 
(JARM), (JAUW), 38G, 38GT. (JBFU) 
J8HL, (3CG), JCN, 3DM, JFB, JGG 
3GM, (JHG), (3HJ), JHZ, (3IW). 3KM 
(JLP), 3N8, 308, JOU, 3PB, JQV 
3RW. (3TA), 3UC, JUK, (3UQ), 3XC 
(JXF), JXM, JYV, JZA, 3ZJ, 3Zd 

ST. LOUIS, MO. (4AG) , (4ASh 4AU, 48!, 4BQ, 4BX 
- ·- 4CG, (4CX), (4DH). 4EA, 4EL, 4FD 

~iiiiiiiiiiiiiiiiiii!i~!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilaii~~~._ f4GH, 4GN, 4GU, 4HS, 4WC, 4Y A , ( 4XC) 
\\"'tlem wrlttDJr to adv;>r!l'11'rs ple-ns<ttl'tJi l~'J"'~ -r!fGAN 
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SAA, SAF, SDA, SEK. SEW, SFI, SFJ, 
SFV, SHK, SIS, (SJD), SKC. SLV, SPY, 
SRI., (SSM), SUG, (SXA)J SXB, SXJ, 
SXK, SXU, SYE, SYL, (:>ZAB), SZL, 
SZW, SZZ, 7ZU, 9AAJ, 9AAP, (9AAW), 
9AC, 9ACB, 9ACL, (9ACM), 9ACN, 
(9ACY), 9AEK, 9AEY, 9AF, 9AFC. 
9AFV, 9AFW, 9AGN, (9AGR), (9AHZ), 
(9AIE), (9AIG), 9AIP, (9AIR), 9AJA, 
9AKA, 9AKV, (9ALH), 9ALP, 9ALS, 
9AW, 9AMA, 9AMK, 9AMS, 9AMT, 
9ANS, 9AOE, (9A0H), 9AOJ, 9AOU, 
9APS, 9APX, (9AQE), 9AQL, (9AQM), 
{9ARG), 9ARI, 9ARX, 9ARZ, 9ASE, 
9ASJ, 9ASK, (9ASU), (9ATN), (9AU), 
9AVC. l9AVP ). (9AWX), 9AZA, 9AZE, 
980, 9BP, (9CP), (9CS), 90AL, 9081, 
9DF, (9DHZ), (9DLX), (9DMJ), 9UOI, 
9DPB, 9DPH, 9DQQ, (9DRJ), 9DV, 
9DVK, 90VM, 9DWJ, 9DWP, 9DXM, 
9DYU, {9DZE), (90ZI), 9EE, 9EG, 9ET, 
9FS, 9FU, 9GN, 9GP, 9GX, 9HI, 9HM, 
9HR, 9HT, 9JN, (9JQ), 9KF, 9KO, 9LF, 
(9LW), (9LZ), 9MC. 9ME, 9MP, 9MS, 
9NH, 9NR. (90X ), 9PI, 9PN, 9PS, 9QH, 
9RI, 9RP, 9RY, 9TL, 9UC, (9UH), 9UM, 
(9UU) , 9UY, (9VK), 9VL, 9VZ, 9WK, 
(9WT ), (9WU), 9XJ, 9YAC, 9YAE, 
9YAK, 9YC, 9YM, (9ZB), (9ZJ), 9ZN, 
Canadian 3BP, 3EI, 3FO, (JGE), JSP. 

C. W.-(lAFV icw), lAJP, lARY, 
IAYL icw, lBCG, IBOG, IBEA, lBEP 
lone, IBKE fone, 110, l QN, !QR fone, 
ITS, tUN, lXO fone, tXM icw, 2AAX, 
2AJR. 2AJ W. (2ARB), 2ARY, 2A WL, 
2BB fone, (2BML), 2BRB, 2BRC, ZBFZ, 
(2CAP icw), (2EH), ZEL, 2FO, (ZFP 
icw), 2FS, ZKL, ZOM, (ZRB), ZRU, ZTK, 
2UD, ZWX, ZXB fone, ZXO fone, 2XI 
lone, ZXJ fone, (ZXQ icw). 2XR fone, 
ZZD fone, 2ZL. ZZV fone, JAAE, 3AEV, 
JAFU, 3BA, JBQ, 3BZ, JOH icw, 3GR, 
JHJ, JSQ, 3ZO fone, 4BQ, 4BY, 4EB, 4EL 
Ion~. 4GL, 4GX, 4XC, SFV icw, SUU icw, 
SZA, 6XAD, 9AA V, 9ANE, 9ARK, 9EK, 
9FM, 9NX, 9RT, 9ZV, 9XM fone. Cana­
dian JBP fone. Also C.W. ANS, NSF, 
WAl, WL2, XFt. 
SllTZ, R AcR R T 8CROENl"KLDZR, lllll Boone 

8tftet, Pe!IHUle, Pa. (l>eeem ber) 

JAG, 1A w. mo. ITS, tVO, l XJ!, tXD, 
lZE lAFV, 1AEV, l ARY, !BEG, l BEO, 
lBYG, 1XAB. 2EH, 2EL, 2ER. ZCK. ZXB, 
2XQ, ZBKA, ZBWK. 3AF , JAG, JAH, JBD, 
JBF. 3BK. JBM, 3BX, 3CK, JOH, JDF, 
30?.£, 3FB. 3FR, 3GG, 3GX. 3HJ. 3TW, 
JPL, JLP, 3RB, JRG. JTA. JTS. JUZ. JXF, 
JZO. JZV. 3ZY, 3AA V, 3ABK. JAJD, JAJS, 
JACV. JAIC. JARY. JASQ, 4EA, SAP, 
SOP, SOX, SBF, SBU, SCG, SEF, SHR, 
SHY, SIN, SME, SOA. SOF. BOP, SOX, 
8PQ. SSP. SZY'- SAEF. SAFO, SAIK, 
BAIO. SALM. 8A t'B. SASY. SAVV, SAYN, 
8AZQ, SBEP. 8BPO. 9CP, 9VL, 9XM, 
9ZF, 9TL, 9AIR, 9DW P. 
!IZO, A. J , MANNINO . 8alem. O . (Decem ber) 

C. W.- 1QN. (ITS>. (lZE), tAFV, 
!ARY. 1BCG, lBDI. IBWJ, lXAD voice, 
2BB, 2BG, ZC:S. ZOM, 20Z, 2UD, ZWP, 
2ZV, ZZD. 2XQ, 2AAB, 2AAC, ZAAX, 
2AUU. 2A WL, 2BIS. (2BAK). 2BF.O, 
2BEB, 2BUA. JBZ, JCA, JEQ, JFM, JFP, 
JFR, JFS, JLR. JMO. JV A. JXY, JZM, 
(3AAE). JAAN, JAFB. JA FU, JREC. 
Can. 3BP , 4BT, 4BQ, 4BY, 4CD. (4F.L), 
4!0. 4XC. 4YA, 4ZF, 6XAC, 6XAD, SAi, 
8VY, SXY. 8ZU. 8ZZ. 8BRC. SBXA. BBZJ, 
9EA. 9EM. 911. 9PG. 9RT. 9VG. 97.B, 
(9ZT), 9ZY, 9XM, 9XI, 9AAS, 9AAV, 
(9AJH), 9ACO, .9AKB, (9AKR), 9AJP, 
9AVN, 9BBF, (9BIC). 9BLO, 98£0, 
9DWI, 9XAB. 
"1180, l'fELD ARTILL'&BT 80BOOL, 0-p 

Kaez, K7. (Dec. aad J - .) 

Spark-ZMO, 2FD, JHD, JZZ, JGQ, 
HG, 4BQ, 4GN, SZAB, SZZ, SZA, SXA, 
SXB, SZL, SJN, SZJ, eights and nines too 

C.W.-lAN, !XE, lUN,(lARY), lAMQ, 
lBCG, l BUA, lZE, l BKG, lXM, l BZY, 
lAYL, lCAK, IWX, IAJZ, !ARN, l BCX, 
ZWP, ZXQ, ZFP, ZF D, 2J M, 2BQ, 2BK, 
2AKO, 2BRZ, 2BIS, 2BSY, ZBGH, 2BFZ, 
2BZG, 2AWL, 2AAB 2AA E, 2AH K, 2FS, 
2MO, 2AHA, 2FF, 2ZL, ZKL, ZBGU, JBZ, 
J OH, J EG, JEN, JEZ, J FM, (JFS). J HJ, 
JXC, JZO, JZY, JH G, JTJ , (JBP-Can.) , 
4AS, 4BK, 4BY, 4BZ, (4BQ), 4CO, 4CX. 
4DH, 4HW, 4XB, 4GL, 4GN, 4GE, 4GU, 
4EL, (4FT)( 4Al, 41DiJ 411J. 4LE, 4EN, 
SDA. SKU, SKP), SU , SFv, 5JO, SOU, 
SZAK, SKA, SZC, SZZ, (SZU), SF V, SXJ, 
SFX, SXB, SZA, SLO, SZL, 6WV, .,ZU, 
8AF, SBA, SCP, (SBK), 8BO, SOR. SDV, 
8EA, 8F1, 8GE, 8GV, 8IH, 8II, 81\', 8JL, 
8JP, 8J S, (8KH), 8NM

1 
(8BK), (8BUM) , 

BARZ, 8ZV, 8ZZ, 8ZA£, SGX, SANO, Bl'llnd n___.16 Jl'lp--'two color MJC Cata· 
8BF·z 8A W P 8AMZ SA W Y 8AOV logue Just olf the pr-, proru9el1 lllutotr ated 

' ' ' ' · ' rrom cover to cover. It deocrlbN In detAll (8BXA), 8AGZ, 813PL, 8NO, SILV, 8ARX, tho unuauRI rentu l"£fl or A.I.IC UXI'l'S, built 
8AKJ, 8BRC, 8AQF, 8QAE, SZG, 8ZAC, on the Ml'Mlonfl l • y•tem M> thl\t you cu 
8UJ , SA WF, SVY, 8ADV, SMQU, 8AYP, ndd to your •tat Ion like a sectlonaJ bookcaea. 
BAIO, BARZ, 8YAF, (SUK), BBF.Q, RAJU, Aoo dt'fl<'rlbes ru111 A llC Colla; ABC Solco-
(SLX) (8Lv) ~SLU) 8BFX 8<\FD Clad Trao1fonnen1; AUC Vult.ble Condenil 

• • ' ' · • en and a ~ornplede line o r lllD&JI para. 
8AGL, SAHR, SA R. SAHR, 8BEP, BAKJ, Valuable tnronnAtloo about wtrelen ~e 
8ZN, SXV, SWY, 8ABW, 8AOG, SAGZ, phone broed<"Ullng u also lncludod. Pnc.., 
SPF, SAY, 8\VP, 8ML. SALY, 8BEF, i~~~~1/gJ':'~i~eJ~~tot;. l8"ll tor ~ 
8BEP, SBS, 8BBW, 8UJ,(8VJ), 8\VR, 8ZP, 1 Srnd trn cent1 todo11 /or Catalog 1V2. 
8NQ, (8BOX), SADR, RBRZ, 9AU, 9BL, .._ 
(!>ARK), (9HK), 9DY, 9B1, 9HI, 9H M, 
9HW, 9II, 910. 9]D, 9L~1 9KF, (9LQ), 
9NQ, 9NR, (9NX), 9A0N, 9PS, (9PG). 
(90U), 9UC. 9ZB, 9ZY, 9ZQ, 9\VD, 
(9YC), (9LK ). (9ZJ), (9VG), (9BDE) , 
(9BIK), 9BOP, 9BBF, 9YQ, 9AUA, 
(9PG). 9AQR. 9AJA, 91-1W,(9AYS), 9FG, 
9DKP, 9AKR, 9ALGt..9ARY, 9AKBj 9KR, 
(9AA V), 9ARJ 9BBr 9BH E, 9AR , 9XI, 
9IX, 9DVA, 90kV, 9!( Wl2, WJZ, WOY, 
KDKA, NXI, (ANS), (X F I) , XBl, NZO, 
NMW, NSF. 
SOP. ORLO P ALm, ~ B . 11th lltreet, 

Bellalld, IUeblp.a. (0-ber) 

(Can. 2EL), Can. JBK, Can J BP, Can. 
JGE, Can. JIE, (2AW F), 2FP. (20 M), 
2PU, JAIC, 4BQ, 4DH, 4GN, SFV, SHD, 
SHK, SXA, 80 , (8DZ), (SEB) , (BEW), 
(8FI), (SFTt_ 8MJ. 8MO, (SNO), BOU, 
8PM, 8RU, 8 1], (8TK), (80P). (SVY). 
(8WE), (SWD ) , SXE. ST O, 8ZA, (8ZF ) , 
(RAFB) , (8AJB), SATO, ( 8AIX ) , 8AKQ, 
(8AMZ), 8APB, SAQV, 8ARS, (8ASZ) , 
BATU, (BAUM), <SAVT), (8AWU). 
SAXN, BAYS. (8AZG), SBAP, 8BCO, 
(8BCY) , (8BEN ) , (8BEP ), (8BLW) , 
(8BOG), (8BPG), (8BTL), (SBUC), 9CA, 

TELLS TIME .BY THE SUN 

Su~e~A~cH 
A Veat Pe<ket s • . .iw u4 

c- ,. .. - -
THE ONLY COMP ASS 

THAT GIVES THE 
TR U E D I RE C TION 

DAJI I E.\lD •TO: " I .. .w like to -
WftlfY ..-Mn ..... 

ANDREWS & HOLUNWOOD 
500 FiftJt A•••11•, N. Y. Dept. 4. 

Soni ,..t/fOIJ /•r S I. 00 

THE WIRELESS AGE Oassified 
'Ads Bring Results I 

Dealers and Radio Citizens 
Order Your Needs From Our 

LARGE AND COMPLETE ASSORTED STOCK 

PARTS OF ALL KINDS COMPLETE SETS 

Lar~cst Stock Radiotrona and Kenotrons in U. S. A. 

Write fo ,. ov,. ntW trict Ii.st No. 100-E 

Ludwig Hommel & Co. 
530-534 Fernando St., 
PITTSBURGH, PA. 

OUIDUOUI 'at'~' T ::;; J ' - • • • i..u 
• 'WIJ• ..n11ns to~"' p1- UMmtlon '118E1fuifuii1.Aoi"1F 1wil tn1G"rrn 
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9CP, 9DZ, 9ET, (9FU), 9GN, 9HT, 9HM,

(9JN), 9K0, 9MC (90A), (90X), 9PS,

(9PD), 9RC, 9RY, 9TL, (9UG). (9UH),

(9UI), 9UU, (9VL), 9WU, (9X1), 9ZN,

9ACB, 9AFC, 9AGR, 9AIF, 9AIK, 9AIR,

(9ALH), 9AMA. 9AMQ, (9AN0). 9ANP,

9A0N, 9APA. 9ARG, (9ARZ), (9ASE),

(9ASJ), (9ASK), 9ATN. 9AWX, 9AXU,

(9AZF), (9AZF), 9BDS, 9BTT, 9DRU,

(9DKQ), 9DQQ, 9DNJ. 9DNC, 9DYU,

9DYY, 9DZE. (9DZI), 9DWP.

8ZAE (ex-8ZI>>. 'Plttlbnrrfa, Pennsylvania,

(Drrembrr and January).

C.W.â��(1AFV).(1AJP),1AN0.(1ARY),

1BCG. 1BDC, 1BKQ. 1BMY, 1BDI,

(1BWJ), 1AZVV. 1BSD, 1BEA, 1CAK,

1DY, IFF. 1UN, IRQ. (IRS), ITS,

(1RZ), 2AAB 2AID, (2AWF). 2ATW,

2AYQ. 2BIS. (2BFZ), 2BC. 2BRB. 2BEB,

2BB. 2CBG. 2AYI. 2AVX, 2DN, 2EL, 2FP

2NZ, 20M. (2MW), 2PF. 2KP, 2WP. 2XB,

2XQ, 3AFB, 3ARM, 3AFU, 3AHK, 3ANJ,

3AEV, 3BZ, 3BFU, 3CC, (3CG), 3GE,

3HG, 3HJ, (3M0), (3SM), 3ZY, 3Z0, 3ZZ,

4BQ. 4BY, 4BK, (4EL), 4EN, 4CY, 4DC,

(4EH), 4FF, 4H0, 4GL, 4GH, 4HW, 411,

4ID. 4ZE. 4ZF, SFV, SLA, (SUU), SZA,

8ADR, 8AIL, 8AIZ, (8AQV), 8AMQ,

(8ARW). (8AWY), 8AWF. 8AKI, 8AGI,

8AGL, 8BFH. (8BFX), (8BRC), (8BXA),

(8BNY), 8BVT, 8BLT, 8AWP. 8BEF,

8BZ0, 8B0X, 8BBK. 8BRT, 8IQ, (8IV),

811, 8IH, 8JS. 8JL. 8KH, 8LV, 8NI, 8SP,

8UJ, (8UK). 8VK, 8VL, 8SE, 8UQ,

(8YAC), (8ZG), 9AAS. 9AJA. 9AAV,

(9AJH). 9AKB, (9AKR), 9AXK. 9AYS,

9AJP, 9BN0. 9BBF, 9DV, 9DWJ, 9GL,

9HW, 911. 9XM, 9ZB, NSF, NZO, NOF,

NMW, (DF-1), CF-2, CL-2, KDPM, WJZ,

WDY, KYW.

Sparkâ��1 AW, 1AYL, 1BRW, 1HO,

1BOQ, ISC, 2AAC. 2AAX. 2AJW, 2AR,

2EL, 20M, 2FP, 2QR. 2NZ, 3ALN, 3BP,

3GO, 3HJ, 3KG, 3LI, 3EI, 3GN, 3QW, 3PU,

Hello Everybody!

(This Is Radio KZC Speaking)

THE LATEST SELECTION IS

9f

MAIL ORDER BLUES

Have you ever heard it? No! Well, then you must be one

of the many satisfied customers who have tried

Wesrad Service

Send For Our

LATEST PRICE DICTIONARY

It is indispensable to the careful purchaser

The Fifth Edition has 3,000 Circulation

Are you one of the wide-awake men who use this Bulletin and service

exclusively.

WESTERN RADIO ELECTRIC CO.

550 South Flower

Los Angeles, Cal.

274 Twelfth Street

Oakland, CaL

30U, 3XC, 3XL, 3XM, 3YK, 4BQ, 4BX,

4CX, 4EA, 4GN, 411, 5DA, SFJ, SFV,

SHK, 5PY, SXA, 5XF, 5ZL, SZZ, 8AFG,

8AYN, 8AXK, 8BEP, 8BXK, 8CEB, 8CH,

8AXO, 8AJB, 8DY, 8FI, 8BXC, 8GH, 8HG,

8JO, 8JJ, 8KK, 8MM, 8NB, 8NZ, 8MJ.

(8PT), 8TT, 8TJ, 80L, 8WA, 8WE, 8WO,

(8XE). 8YN, 8YM, 8ZA, 8ZAC. 8ZP,

8ZAA, 9ACB, 9ACY. 9AU, 9AAX, 9AWX,

9AMB, 9AQE, 9ARG, 9AGR. 9ARY,

9DLX, 9DXM, 9DYM, 9DSO, 9FS, 9HR,

9CA, 9MC, 9ME, 90X, 9UU, 9UH, 9VL,

9YM, 9YC, 9YA, 9YB, 9YAE.

Longest distance covered by 8ZAE to date

6BF on January 1st with 10 watts CW.

National Amateur Wireless

Association

(Continued from page 42)

T OCAL amateur wireless operators have

become so numerous that the St- Cath-

arines Radio Association, Ontario, has de-

cided to rule the waves overhead. Here-

after low power transmission only will be

permitted during certain night hours, while

others are set apart for long distance work

exclusively and for testing.

"Free ether for all" is the rule during

the daytime.

The following schedule for operation of

amateur stations has been adopted:

From 7 a. m. to 5.30 p. m. free ether for

all.

From S.S0 p. m. to 6 p. m. testing only.

From 6 p. m. to 7.30 p. m., low power

transmission only.

From 7.30 p. m. to 10 p. m. silence, lis-

tening-in period for concerts and so forth.

From 10 p. m. to 11 p. m., free ether for

all.

From 11 p. m. to 7 a. m., long distance

work only; all local work ceases.

TTHE Arlington Radio Club, Arlington,

Mass., has recently acquired a station

license, 1COD, and is now operating a tele-

phone transmitter using S-watt tubes. This

station is noted for its fine modulation.

Plans are under way to install in the near

future a CW. transmitter using 3 50-watt

tubes for C.W., 1CW and phone.

VyiRELESS enthusiasts of all ages and

both sexes compose the membership of

the Seattle Radio Association.

The purpose of the organization is two-

fold. It serves to control the traffic of the

air to both radiophone and telegraph com-

munication, supervision being placed in the

hands of Traffic Manager Howard S. Ma-

son, who is also president of the club.

Rules governing the hours at which local

and long distance conversations may take

place have been worked out by the club,

and as a result, the confusion which

reigned prior to its inception is being re-

placed by carefully regulated traffic.

The other object of the club is to en-

courage experiments.

Regular weekly meetings of the club at

the assemhly hall of the Chamber of Com-

merce will be addressed by authorities on

radio developments.

D P. WILLIAMS, station call 8ZAE

â� uÂ» (formerly 8ZD) of Pittsburgh. Pa.

using two S-watt UV-202 tubes has been re-

ported heard in Santa Paula, Cal., by Paul

When writing to advertiser* please mention THE! WIRELESS AGE
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IC. Churchill, 6BF. Mr. Cbun:bill writing 
under date of January 2, states he heard 
8ZAE on night of January 1, calling CQ, 
and then SFA at about 9.50 P. M., Pacific 
time. The CW. signals were QRZ on one 
stage. Mr. Williams has checked this DX 
record widt his Jog and found it correet. 

6 6 

JN listing the stMions heard by P. F. God-
ley in Scotland, during <the recent trans­

Atlantic tests, the station of J . Edward 
Brown, lBKA, Glenbrook, Conn., was 
omitted through error. Signals from lBKA 
station were heard by Mr, Godley on the 
same night t.'iat signa:ls from lRZ, 2ARY 
ZA]W and 3FB staltions were heard. ' 

6 6 

J N addition to 2ZL, the following stations 
have b~en reported as having been heard 

by Enghs.h amateurs, during <the recent 
trans-Atlantic tests. 
IZE, Irving Vermilya, Marion, Mass. 
!DA, Frank Wigglesworth, 2 Wes.t Hilt 

Place, Boston, Mass. 
\UN. Joseph B. Dodge, 26 School Street 

Manchestrr. Mass. ' 
IAFV. F. Clifford Estey, 11 Mt. Vernon 

Street, Salem, Mass. 

6 6 

SIGNALS from ·the stat'ion of A. C. 
Mertz. 9.-\KR. Mt. Carroll, 111., have 

bee~ heard recently at 6AOW, Riverside, 
Cahf., and ;.lso at other points on the 
Coasot. The transmitter at 9AKR is a 100-
watt Kenotron set. employing two keno­
trons and two UV-203 Radiotrons. 

6 6 

AT its regular monthly meeting. January 
V. a paper was presented on Radio 

~ral, ~orld's larjl'est and most powerful 
radio station, by Pierre Boucheron. Slicles 
~f the various views of the big plant an1I 
its appa.ratus were shown and described and 
!TI: sub1.ect "'.a·s concluded by the show1ng 
of moving pictures featuring constructio11 
scmes as welt a s mo9t imeresfo1g sidt:i1ghts 
and personalities during the recent f0rmal 
ope.mng.. The event took place at Columbia 
Umvers1ty School of Journalism New 
York City. This pictorial exhibit ~ay be 
borr<?~ed by resnon~ible local radio clubs. 
lnqumes s~ould be d1 rected ·to the secretary 
o.f the Radio Club of America, 380 River-
11de Drive, New York 

Batteries Reverse . Polarity At 
Low Temperature 
( COtJtlnved fro• page 31) 

pened whenever the frozen electrolyte 
of the cell "ticked." 

A dry cell of an electric flashlight 
of commercial grade was given ·the 
same cooling treatment, and after giv­
ing slightly higher voltages than nor­
mal at II 5 degrees below, it gradually 
reduced voltage until at 170 degrees 
below it reversed its voltage also. 

But while the voltages shown under 
the sub-arctic temperatures are re­
versed and remarkably large, no hope 
is held out that storage batteries can 
be recharged by the simple methorl of 
cooling them to the low temperatures 
used in the Bureau of Stanrlards' tests. 
The currents at these low temperatures 
are very small. 

TYPE 247 CONDENSER 

Coupler for Short Waves 
(Continued fro. paqe 39) 

er right hand corner is the primary 
switch, which may be any standard 
lever and seven contact points. On the 
right hand side are drilled six .f. inch 
holes for the binding posts. The 
binding posts, knob and dial, switch 
lever, cont.acts, etc., are put on the 
panel and the panel screwed to the 
base. The primary, secondary and 
tickler are connected to the six posts 
and the taps fastened to the contacts. 
Only one variable condenser across the 
secondary is necessary. The coupler 
gives best results when used in the 
hook-up shown in figure 2. 

ANOTHER 

GENERAL RADIO 

ACCOMPLISHMENT 

F OR MANY YEARS the GENERAL 'RADIO CoMPANY has been supplying the 
research and educational Institution laboratories throughout the country 
with high-grade radio apparatus suitable for research work. Only Instru­

ments of the finest quality are accepted In this class of work. The experleuce 
obtained In this line has enabled us to design Instruments for the citizen radio 
field that represent the latest developments In engineering and mechanical skill. 

The neweat tnstrument tn thia line '' the t1artable air con4en1er mtUtratetJ 
ab011e. Here '' an trutrument of laboratOfll qvalttv, vet 1emnv at a price 
tottMn reachi of the ezpenmenter. 

EXAJIJNB 80lllB OF IT8 FSATUBZ81 

CAPACITY SCALE: ln addition to regular 11Cal& divided Into 100 equal dl'1· 
fliont1, 1lh., <HM le oJeo graduated 4n mlcromlcrof'a'l'llde, thua showing cape.clity 
at any aetttnit. 

LOW Dim.FA:Truc r.oss: Hard nthbt'r 111 t11e OD!y 110lld dleltttrlc u-1. Qulln­
t1ty u!K'd II• inn•ll and I~ •o plA<'ed with respttt to the eltttr011lt1tlc fteld 
thftt the dlelP.ctrl~ hy«1ere1l• to...e. are k..,pt a minimum. T11la I• 11 TerT 
Important f<'ftture In obtalnlni; sharpnes• of tuning, and one ""blch i. com­
monly o,·erlooked In conde.ntoer N>natructlon. 

'PLA TF:1'I ~OLIDERF.D TOOETHF.R: Reeistanee le red\Jced and ll:ec>t coll.9blDt. 
Capacity, also, kept con~tant. 

HEAVY ZTXC' PLATWS, .~DElQUATELY SPACED: Danger of irhort <O:reultlq 
mlnlmlzl'll, 

SPECJAJ, SPRT:"'O REARIINGS: Tension ahra111 remahul the same. Good 
contact lnaured. 

TBRT'~T AT.I. o~ OXE 'BEA'RINO: No irboort circuiting If d19tllDoe between 
bear1np I• chartited. 

LOW ZERO CAPACITY: Makes wide range poMible. 
METAT, CA·~F: GHOT':"I»ID TO ROTARY Pt.A'l1ElS: '81hlelde condenllEr, rednc­

iD&' capacity e!fecta of band while tuning. 

You cannot alforcl to deny your aet the advantages of thla condenaer. 
Give the lone distance messages a chance. 

ln1pect thtr con4eft1er at vwr locai tleaier'r. 

TYPE 247 CONDENSER, COMPLETELY MOUNTED, 
CAPACITY .001 MICROFARAD 

PRICE $5.50 
JIAY ALSO BE SUPPLIED UNMOUNTED FOR PANEL MOUNTING 

Sen4 for Free Ra tit o B" ii etc n 910-W 

GENERAL RADIO CO. 

docs in ordinary operation at normal 
ai! temperatures. But between 8o 
and 100 degrees below, after the elec­
trolyte had "under-cooled," it increased 
in temperature slightly as freezing 
began. The voltage dropped down to 
nothing at about minus-100 degrees 
Centigrade and then, at a slightly low­
er temperature, strangely registered a 
minus reading. Still more unexpect­
ed was the fact that there was regis-

tered as high as 10 volts in the direc- Massachusetts Avenue and Windsor · Street 
tion opposite to the normal voltage. 
Then the voltage violently fluctuated Cambridge 39 Massachusetts 
ranging from positive ten volts to neg- . . . 
ative ten volts. These reversals hap- Standardize on .General Ra,J''J.lf-~~:~r:..:.~.E~roughoul 

'Wh(lll wrldq to advertt.ere p1- mootJon Tfffi 'U~~sw~· 0 F Ml c HIGA N 
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FIRST! 
BEST! 
100o/o 

P .ACENT UNIVERSAL PLUG 
TlrU u c radio plug. It fib all standard jacks-and pocketbooks. Of c:oune. 
DO aolder is used to make a connection with the Pacent plug. The cord tips 
are held in 1uch a way that pulling-up to and beyond the breaking of the 
cord-only tightens the grip. Yet the tips may be released instantly by proper 
manipulation of the 1pringy 1trips. A soft, velvety blade fini1h with poliahed 
metal parb makea the Pacent plug ea1y to look at; it is truly beautiful. Rugged 
construction makea the device good for a lifetime. There is only one Pacent 
Plug and that is approved by the United States Government and used by the 
foremost amateun. Don't forget to insist on the original, I 00% plug. 

FROM YOUR DEALER OR DIRECT $2.00 
You should have a copy of our booklet PW entitled "Pacent Radio Es.m­

liall'' which will be sent you on receipt of Jive cents in stamps. 

Pacent Electric Company,lnc. 
LOUIS O. PA.CE.'IT, Pl-"8. 

Manufactu!'ere and Distributors 
lGO NASSAU STREET NEW YORK, N. Y. 

Momber Ra<Uo B•cHon AHoofated MGnufactuNW"e of Jrleotrloal BuppH•• 

A perfect rectifier at last,fully automatic and fool­
proof in every respect. It can be operated by anyone. 

The HQMCHARGER 
connects to any alternating current socket, ·glTea ·& taper charge--wlll ful17 
charge any "A" battery over night. It Is self-polarizing. Connect your 
battery either way and It will always charge. 

Aut&matlca1ly disconnects battery when power la Interrupted. 
Restarts charging when connections are restored. Adjustable 
for wave form, frequency and voltage. Contains only one 
moving and two wearing parts, lasting thousands of hours, 
replaceable a.s a unit for $1.00. 
The highest charging rate, greatest eftictency, and simplest of 
any rectifier sellfng for lees t'han $100.00. Bulletin 628 proves 
lt. Ask for your copy. 
Manufactured in sizes for charging three or six-cell batterle1 
from both alternating and direct current circuits. Cannot 
Injure battery- will last a llfetlme--approved by underwrlt· 
er8--6atlafactlon guaranteed. For sale by all Ra dio, electrical 
and ·accessory dealers or shipped express prepaid ,for .purchase 

PRICE $18.50 
A'rl'BNTION MOTORISTS! 

Send for special Bulletin 58. showing bow easy It Is to 
"HOMCHARGE" your battery. 

THE AUTOMATIC ELECTRICAL DEVICES CO. 
I 19 W e5l Third Street, Cincinnati, Obio 
Canad:ho.n Dl!Jtrlbutore-Rowley a: Mood7, iltd., Toronto. 
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Hook-up That Simplifies Tuning 
( CotdifMlfld fro. P41/fl 40) 

would be to place a telephone trans­
mitter between the middle tap and the 
ground, eliminating the transformer in 
series with the grid leak, but ground 
modulating appears to be not so effi­
cient as the grid leak variety. 

The aerial need not be pretentious to 
obtain surprising results, merely a sin­
g!«! strand inside of house to garret 
will suffice. Later, when your enthu· 
siasm grows, an outdoor multi-strand 
aerial for real long distance work con­
nection with amplifier circuits, may be 
erected. 

Using a dry battery instead of the 
usual storage battery for filament 
lighting, a pair of 3000 Murdocks and 
a set of standard type B battery, 
twenty-five dollars ought to cover the 
expense of a crackerjack outfit, using 
t'his simple circuit. 

I Queries Answered 
A 

N·SWERS will be given In tble depart­
ment to queettoue ot eubec:rlbera, 
covering the tuU range ot wire!.,.. 

~~~i ~a~~7 of1g: :'~lc~~~lc~ ~: 

I 
ot general Interest to rea~re wlJI be pub-
118hed here. The eubecrlber'a name aDd 
address muat be ghen ID all letten and 
only one elde ot the paper WTltten on; I where diagrams are nece11M17 they ·must 

; be on a ee~rate sheet and drawn with 
; India Ink. Not more than llve qullirtlona or 
i one reader oan be all9Wered lo the eame 
j laeue. To re<"elve lltU!ntlon th- ruie. mu.t 
; be rigidly obeerved. 
! •Po81'11 veliy no questlom .-.rered b7 mall. 
t ...... ~·-··-·········-~~~ ....... _ ... _, ______ , 

C. H. C., Qicago, m. 
Q. 1. Have never seen a plan for a step­

up transformer printed, and would like you 
to supply me some working da,ta. 

Ans. 1. A step-~ transformer for vac­
uum tubes is described in our Prize Article 
in this issue. Additional information 011. 

transformers will be found in "The Wire­
less Experimenter'·s manual" by Elmer E. 
BUc:her, pr.ice $2.25. 

• • • 
G. C. H., Fort Stockton, Texa:s. 

Q. 1. Kindly give an explanation of how 
it comes ~hat I have no difficulty whatever 
in copying WGG on galena, just an ordinary 
plena hook-up, any hour of day or night 
when he is sending. I get other C. W. sta­
tions also, at times, but he is always readable. 
and comes in nearly as -strong as on one· 
V. T. 

Ans. 1. This is proba'bly due to the pres­
ence of some form of high frequency induc­
tion which acts as a beat to prodoce the 
signals which you receive. Just what is the 
ca-use of it however, we are umrble to state 
not being familiar with the exact situation 
of your antenna witll respect <to power lines. 

MUTUAL PURCHASfRS ASS'N 
Send stamp tor porUculan re­
garding tbe 1111\'lnc you Call 
make Oil an:rthiDC radio 700 
re•111lre. 

Z-4 Stene 8""-t, NEW TOllll 

r .;.... _ I ~,......,.~IMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 
W hen wrllllng ·t'Q a<lvertleert1 pleue met{# I if.ff:~~~ AP!:H IGA N 
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• SECOND ANNUAL AMATEUR RADIO 

1 C . E h.b .. i onvent1on- x 1 1t1on 
A Real Radio Convention and a 
Real Exhibition of Radio Equipment 

Pennsylvania Hotel • New York 
MARCH 7 -8-9-10-11, 1922. 

Another year bu rolled around and the Ume for the 
Second District Convention and Radio Show, the big event 
of radio, la almost here. Everybody remembers, (for ever1· 
body waa there), the amuhlng big auccesa of last year. WelJ 
this year la going to add another big 1uccesa to the history 
of radio. There Isn't any doubt about ft, for everybody who 
was there last year wm be on hand again to meet nery· 
body else, and wlll bring with them all the new convertl 
to the cause created by radiophone oroadC&l!tlng. 

This Simon-pure radio show will be the most Interest­
ing and Instructive dalr of the kind enr held. The ceneral 
arrangements are practically th11 aame u last year. 

The glau-encloeed roof garden of the hotel will be the 
exhibit hall, and the adjoining Butterfty Room alrords an 
e:i:cellent lecture hall, with adequate aeatlng capacity. Only 
papers of vital Interest to amateurs will be presented. 

Developments In the new and rapidly broadening field 
of radio have come thick and fast since last year. Some 
of them are so amazing In character and so far beyond 
anything yet generally known to the average radio operator, 
that any attempt to describe them on this printed page I would result only In a very poor and Inadequate elrort. 

"' Come yourself and hear about them and aee these new 
epoch-making devices In actual operation, and you will 
Immediately wonder at the almost unlimited applications 
of radio to useful purposes. 

A banquet for everybody, male and female, w111 be 
held on the night of the 11th (Saturday). And It's going 
to be SOME banquet. Thie refers both to the dinner and 
what will be done and who wtll do It. All the big men of 
radio wlll be there. 

That duaky-hued girl who waa the aenaatlon of laat 
year'• dinner will be there again, to demonstrate the tut 
gup In Hawaiian graaa coatumea. All male gueatl will be 
aearched at the door for concealed lawn-mowers. 

The Convention and Exhibition will open at 7 p . m .. 
March 7, and wm be open from 2 p. m. to 11 p. m. on the 
following da;ra. A aeuon badge w111 be aold at the door 
for 50 cents, covering the five daya. One time admlaslona 
25 cents. 

The banquet charge will be $4.00. The number which 
can be accommodated la limited to 600. Tickets will be 
aJlotted up to thla number only, In the order In which 
appllcatlona are recelnd. Applications by mail should be 
made to John DI Blasl, 8 Warren Street, New York. 

Tickets are also on aale at 

Continental Radio A Electric Corporation, 
8 Warren Street. New York. 

Manhattan Electrical Supply Company, 
17 Park PlaC'B, New Yllrk. 

J. H. Bunnell Company. 
32 Park Place, New York. 

American Electro Technical Appliance Company, 
235 Fulton Street, New York. 

Wlrelesa Preas, 
IH Broadway, New York. 

This comientio~exhibition is held under the auspicu of the Second District &ecati-n 
Radio Council. It is no~patlisan, no~1eclarian, non-nerylhing-jwt a 1traight oul and 
oul Second District Amateur Radio Alair, 1ponsoreJ by all the radio club1 of the 
Second District. 

This is an unparalleled opportunity for material gain, for acquiring frno111leJge, the 
mating of personal acquaintancu, and for reneral rood. It 111ill be the biggut thing ~er 
done in the history of amateur radio. 

EXECUTIVE RADIO COUNCIL··Second District 

John DI Blasl 
A. F . Clough 
J . B. Ferguson 
C. Hobson 

COMMITTEE 
J . 0 . Smith, Chafrman 

326 Broadway, New York. 
R. H . McMann, Aaa't. Ohafrman 

A. C. Mills 
F. B. Oatman 
C. J . Goette 
C. E. Trube 

B. B. Jackson 
W. A. Remy 
W. J. Howell 
R. He rtzberg 

•• I " ',,,, .. 111111111·111l111111111,111.1111l1l 11·11,11111·111!11•l1ll11,h.,il1'llllllll1li1lli1111llllill lllllilUlll I 

Wben wrltlnir to ad ... erUJen 

L. M. Cockaday 
C. E. Hulfruan 
J . J . Kulick 
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Radiophone Broadcasting

(Continued from page 27)

WJZ Notes

HP HE Radio Chapel Service seems to

*â�¢ be very popular with radio fans

and their immediate friends. Innumer-

able letters have come to our attention

in which the owner of the receiving set

has had as many as twenty friends lis-

tening to this extremely novel method

of observing the Sabbath. One com-

rrendable instance of appreciation for

this home delivered service was a con-

tribution sent by E. D. Every of Ro-

selle Park, N. J., who, after hearing

the sermon delivered, forwarded to the

preacher a collection taken up by him

at the conclusion of the services on

Sunday night, feeling, as he stated,

that this was the only lacking element

in the otherwise complete service.

To unfortunate people who through

some affliction are miDble to go about

the radiophont means immeasurable

pleasure. One man, acknowledging

the Sunday service sent out by WJZ,

states that he suffers from paralysis

and is unable to leave his bed, but by

the aid of the phone by his side en-

joyed to the fullest extent the first ser-

mon he has heard in years.

At the 23d Regiment Armory, Bed-

ford and Atlantic avenues, Brooklyn,

where the Brooklyn Manufacturers'

Industrial Exposition was held, large

audiences were entertained with the

WDY and WJZ radio programs. A

new amplifier was tried out in one of

the squad rooms and afforded enter-

tainment for every one within ear-shot

of the place.

Paul F. Godley at WDY

pAUL F. GODLEY greeted his fel-

low amateurs by informing them

that he was particularly pleased to be

able to speak to his many friends from

the very room where he spent many

happy moments a few years ago while

employed at the then Marconi Plant,

now being used by WDY.

A list of stations heard was then

given, it being pointed out that, while

27 stations in all were heard, only 7

were spark stations while 20 of the

stations used continuous wave, the lat-

estand most efficient method of trans-

mission. Some of these stations using

such small power inputs as 30 watts.

A plea was made by Mr. Godley for

the abandonment of spark methods by

amateur relay men, and in particular

the abandonment of the spark coil

which is, as generally used, obnoxious

to all interests and a great cause of

present day interference.

It is an interesting fact that Mr. J.

O. Smith, Chairman of the 2nd Dis-

trict Executive Radio Council, who in-

troduced Mr. Godley to his Radio

Audience, was also heard in England,

through bis station 2ZL during the

trans-Atlantic tests, but by British

Amateurs. Mr. Smith, who is an ama-

teur of many years experience, first

met Mr. Godley as the direct result of

secret service work done with Mr.

Smith as the subject under investiga-

tion and the nappy results of which

developed considerable humor.

The Radio Installation at WDY is

located in an artistically appointed

studio which occupies a room at the

old factory of the Marconi Wireless

Telegraph Co. at Roselle Park, once

filled with a maze of precision machine

tools used for the construction of

model radio equipment.

During the World War, Godley

spent much of 'his time both day and

night in this room in an effort to hasten

the supply of equipment for use by the

Army and Navy. A list of stations

heard by Mr. Godley at Ardrossan,

Scotland, follows:

Spark

rARY Burlington, Vt.

iBDT Atlantic, Mass.

2BK Yonkers, N. Y.

2EL Freeport, L. I.

iAAW Illegal station not located.

2DN Yonkers, N. Y.

3BP Newmarket, Ontario.

Continuous Wave

iRU Hartford, Conn.

iARY Burlington, Vt.

iBDT Atlantic, Mass.

iBKA Glenbrook, Conn.

iYK Worcester, Mass.

2FD New York, N. Y.

2ARY Brooklyn, N. Y.

2BML Riverhead, N. Y.

8BU Cleveland, Ohio.

8XV Pittsburgh, Pa.

iRZ Ridgefield, Conn.

iBCG Greenwich, Conn.

iBGF Hartford, Conn.

iXM Cambridge, Mass.

2EH Riverhead, N. Y.

2FP Brooklyn, N. Y.

2AJW Babylon, L. I.

3DH Princeton University.

3FB Atlantic City, N. J.

8ACF Washington, Pa.

About a half dozen stations were

also heard by British Amateurs during

these tests, one of Which was that of

Mr. Smith as mentioned above. Com-

plete reports from British stations

have not yet been compiled, but will

probably be published at an early date.

Mr. Godley concluded his talk by

calling for close co-operation on the

part of the great amateur body with

the government radio officials so as to

prevent unnecessary interference and

illegal transmissions.

The Vlbroplex Is used by Code In-

structors of Radio Institute of America,

(formerly Marconi Institute), America's

Foremost School for Instruction In

Itndio Telegraphy, jn Teaching- Cod*

Reception.

ASK ANT EXPERIENCED

WIRELESS OPERATOR

J. B. ALBRIGHT, President.

IN GREAT DEMAND BY WIRELESS OPERATORS

NEW AND IMPROVED "I IT T% T\ f\ Q I T*y

Genuine (Old Style) Single Lever VlDlVUiLLA

TTTK NEW AND IMPROVED VIBROPLEX is In grout demand by experienced wireless operators

because It transmits Clearer, Paster signais than Is possible on the ordinary key, and because It

reduces muscular effort to the minimum.

This world-famed sending machine holds all ions distance sending records in land, cable and radlio

service. In addition to the features which made these records possible, the NEW AND IM-

PROVED VIBROPLEX embodies a number of improvements designed to make it even more

valuable to wireless operators.

NEW AND IMPROVED FEATURES

Improved Trunnion Lever

Extra Heavy Contact Points Throughout

Convenient Size

Improved Design

Whether actively engaged in Radio service or an experimenter, you'll need the IMPROVED

VIBROPLEX to complete your equipment. BUY NOW !

Japanned Base - - $17.00. Nickel-Plated Base - - $10.00

Remit by Money Order or Registered Mail.

THE VIBROPLEX COMPANY, INC., Dept. WA, 825 Broadway, New York

When writing to advertisers please mention] THE WIRELESS AGS
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-m home sets or 
amateur Slations-

Thia A-P 
combination 

THE W IRELESS AGE 

-the tubes 
that are used 
bythose who 

KNOW! 
\\"'ben the ~ rqbN 4lttaln1bl1 .,. required for 1om1 
tert.t partJtal1 ra, 141"'-" or eome tDtert)rl" unU'IMHr 
t:u t tln1, A· P Tt1bttl att Mkf'tf'lt. Amon;c th1 r.ul1o 
Gothorilla ,..b• !Mro eho..,,. A·r T ubet for lltfflal 
"'Orte. ar• tb• U. 8. Xu1. raol I". 0"'11•1. Tho l\"o.t• 
lasJ1ouH ComP1nJ and Tbt MAJ:M••• Cl>mJ'tOn1. Th•t 
IJ • ·hr JOd _..n, ,\-l' Tu1lft In 10Ht bomt r!fttvlnll "'t 
anti tn rour 11.1n11eur '9A1IOD - the.r ba.-e mad• •ootl 
... 11b tba.tie w ho know-proof or rbtlr tmt•leac-1. ln•J•l 
tllnt JOUr dHltr 1"1PPl7 , ... .... h ti.. A·P ~•bloaUoa 
I Uu•lr'&l~. or Wl'll• UI d1rect. 

USE A-P TUBES FOR EFFICIENCY 

PARAGON 
the 

PIONEER 
1915 First regenerative receiver ever manufactured bore the name PARAGON. 

1916 First Trans-continental Amateur Reception (New York to California : not pre-ar­
ranged) effected with a PARAGON Type RA-6 Receiver. 

1916 First Trana-continental Amateur Transmission (New York to California : not pre­
arranged) effected by PARAGON designed transmitter. 

1917-1918 PARAGON acknowledged supreme on Western Front. 

1921-Flrat Trana-Atlan tic: Amateur reception effected with PARAGON receiving equipment. 
at which time 27 different amateurs scattered thruout the Eastern section of the 
United States registered signals at Ardrossan. 

Tll ERE'S :1 REASON 

ADAMS-MORGAN co. 
Manufacturers 

VPP£R MONTCLAIR, N. J. 
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KLOSNER VERNIER 
RHEOSTAT 

For the Modern Critical Tube 
The first and only Vernier rheostat made having but 

One Single Knob 
for both the rough and fine adjustments. 

Simple Quick Po1itive 
H ighly finished Condensite base and knob. Phosphor bronn contact springs. All metal parts polished 
nickel plate. Diameter only 2 1/ 8 inches. 

Price Only $1.50 
Add Shipping weight one pound. 

Get it at your dealer or send direct to us. Sold on a satisfaction or money back guarantee. 
Dtoltrs • Jobbtrs • Monwfotlt"'" : Wriu ;,,.,,.tdiottly for ollro<livt ' '°'o,;1io11. 

The following prot?rcss lvc dealers and jobbers handle 1hl$ ntw instnimcnt : 
AUAaO_• C1tJ', H • .J .. t>1ramau1tl Rl· New Y•rlk OUJ'. A.Jnt:rka.D Sl.c1ro N'•wvk. N . J .. hake • Ct . 

dlo 8•1•~1 Co. c TKh. Appl. Oo •• J . ' " Anolcl. 0- l<ll>. WOlr• IClotlrl• Co. Bot..,_, l Llhllll nadlo • • l'lttC'OD lliodlo aoJI l:\o<:trlc Co~ l'l ... lkld. N, 1" PIUI R. Colll.,, 
~e. Ill.. blcel'O ft.a_4JO .A,ppa• ronlln••la1 U1.dJo U4 JClec. Co.., l'•rt .&..rt.tun·, Tea.M, Port A.rtbv r 
- ro~ ~rle E<tlllpmeat Co Droplua llaJu Corp~ l!:mplro Radio L1borator1. 
l'l. 'wertlt, T•...._ 'prof Oba . R. Radio llq11lp. Co.. D,,.ld kll· ~ Cletl. l . C. Uobrecllt·Co. 

Gilftlt. l~b Co. SltJPo""'41re Racllo -u .. w .. 11. Son bora B&cllo u d 
... _city, M•. Wttctm Radio Co. Stnk9. El«lrlc Co. 

KLOSNER IMPROVED APPARATUS CO. 
2404 Crotona Avenue Dept. W New York Cit,,, N . Y. 
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Le a r n The Code 

With The OMNIGRAPH 
The Omnigraph Automalic Transmitter will teach you the Code-at home-in the shortest possible time 

and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you 
unlimited Continental messages, by the hour, at any speed you desire. It will bring an expert Operator­
right into your home-and will quickly qualify you to 1>3ss the examination for a first grade license. 

OH RlrllardMO A .. aoo 
Tll,fl Ollll«ORAPD COXPAl''T Sew Torti CllJ 

c ortloadt 8<,..., l<t'I' York laoua.,. tl, 1120 

·°""''-:-I wtab brl«i, to eo- """' __, n C1ll•t A11t-dc ~nw 
Ht<f'!l lll I wv ,,,....-ru 1 In obialelQJ a llrtt- Comamdal Radio ~ ....s i 
booll .. t t.bot die Om<>lg rapb •ao Dll iwt..-1pal aid. 

I •- a four -· coo- a1 a TW!dtnt Radio l!dlool la '1'beory ..i.,. 1 rollood 
oo dlt ()mu.lgrapll to P l m1 <0\1<0 to tilt J>FOPW ..,...S, IU>d tht Om.U..Oj>b did It. 

I _, °"' o/ lu:o t.o o . ... of el~bt- to - I• a ftrwtld - LI- 'J'!Oo 
otumblllw blodl for t.b• olb.,. ... OODB • • • • AD<I I - · U.a t o tbort u-
,.....1ria11 Omalpwpb _ .. dall1 ~ 11a .. ..w.lM - 10 - 11>0 oiaalM­
u -tr u I 414. 

I •11 .. t Ibo Oam\snllb .. bt dae -. <IQl- uo d> .. _ -od a loan 
t.be IAl...,.tlo!ial l<I- co.to. 

~"-, ....,, OlfO. a, sa..LlfQ. 

The Omnigraph is used by seve.ral departments of the U. S. Government and by a large number of the 
lending Universit ies, Colleges, Technical and Telegraph ~hools throughout the U. S. and Canada. 

The Omnigraph is a lso us ed by the Bure:i.u of Navigation in testing applicants applying for n Radio License. 
Thousands have learned bo th the Morse and Wireless Codes with the Omnigraph. 
Send for free catalog describing three models--$14 to $30. Do h today. The Omnigraph is sold under 

the strongest of guarantees-if not as represented, your money back for the asking. 

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

WMa ~ to a d .. 11 ... ro P1-M metll loa Tl11!1 WlR..:LESS AGE 



THE WIRELESS AGE 

)IAK.111 YOL"ll OWN l;()Ul) TALKER 

N JI'\\' Vetef•o'1 J>tlO•o1np_a •'llf'b•at at dt• t~ 
arm er 1our l'kcer er Colo•bla ot.oaoanpb or 

••lAI hora9 Tbt. eaUlt f'o1.i.e •I a \"oe&Joud reprodacu, a.I· 
u....i l• .....,..,. .... wllb l'ltto ••11M<Ti•I dffl.u. wttb spodal 
mou ld..t tip, all fMt of 1Uk ta••r-.ct ttonl a.rus rtrco rou:ad 

fr.! ••ou11.Do1·0rlp* r1u1. tomplote l•r ,u.oo. 
llCO tLbeo9tat.. MOUDl lht ... ,I\:. l'fflteor IDd rb~ J"lrro TTJ)e 
'f·A •Wtfctl on roar P9iDt' 1nd FOi.i have I ptolMlloaal t11>1 

Rb-tot. 100~ • r ....,..., aad rloHl1 T11 rla1>1 .. B"1ttb uo.. 
Jt..Utor Me.. llocb to~t..-r ta.no. 
HB[~ h t

1
M CrJ'll1b al ~lor11uactcl17 •~Mdd on 1114 Kol•dtr 

~r~mt •r . . T • mo- .. , 1 a Ju1l.-u etf'd:or • .._, •· 
•1111.ed. llatl1faC'lloa parulMd IA dlr«'t con1p11"lH1.n "Wllb a_ay 
o<btr ty.,. ot Cl'Jtlal li.toctor. l'rlc. a.M. lllUcoa Cryllal 
U.. l!u-lltlll~• Oaltaa Crnlal 40,,. Boll> moa.attd Ill 
W-o· ldtttL p RC'() ~•th aad l'luro. "Dall· Do~ Onp•• ta••"'ILI"-""' 

t•lephao plup. Jrlot 111'9, UA. Q Oil, rouaO 171,. 148, 
t:LttO. Jf'Srco Jae• ... ' '' lllvll•I allttr roal.a<"t• : llltke.J atlYC.r 
l.nlll"d or plaMPb•r brota.M eprta1•: or-• t'lttult .,...,, Cto...s 
dr<'all ~. Dffb lo d"u lt 11. I • Pr1.• 1 aot-•U• atuaool coa· 
troll ark, ti UI. 6 oprl .. • lli-lllk llo.•~&l OODI NI JOU. llAO. 

......... ,., .. P'ff•rlf •I flll l<ed"'I ..Uto 4ffl<n. 
4110 11-~ YI BTH It co .. l8 ..,.......,. New \ e:tlt. 

A.a ,..,. 'Hl.t!ir I • aM.r ... l~e •f'• ''n"O-C''"' ,,.._,,.,,_,,,. 
ll'flAl'tl I~ 1-M IA• 1-<'lu, R.,to I I l"rlce 1'7.IO 
.I.I•• t•• - ,.,,..._ 1-c'IH """'° /r«ftuaey tre-
1-..-. auto I:& l'rl# -
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(•fcnf>•"' coin) 

f or COf>JI 

DUCK'S New Radio Catalog No. 16 
275 pages -- A Catalog De Luxe 

•I Ilic trcolul 

raJio coto/01 

"~put 

l>cl11ern the co.,cn 

of 11110 p<Jla. 

N EVER in the history of radio was such a catalog printed. The radio data 
and diagrams, embracing upwards of fifty pages, gives the experimenter 

more valuable and up-to-date information than will be found in many text 
book$ selling for $2.00, and $1.00 could be spent for a dozen dilferent radio 
catalogs before you could gather together the comprehensive listing of worth 
while radio goods found in this great catalog. 

A.a UM! -Yla8 lot tw 1 ... . 
... . ~ ..... w . ..... ... .... 
~ ......... ... A Brief Summaf.}I of tlie Radio Good. 

Luted In Thu Catalog Thie set ia the most Bcxiblc re· 
ceivinc tel on the market. With 
the me of cbe •ariou• aiu:s of 
Hooe,comb Coile n-erytNng in 
the r&111re of radii> telegraph 
•nd ~l•i>honc na ptfon from 
200 to ZS.000 meters It brought 
into )'OUJ' home. Cocuirtt o f a 
three cor1 mounting. ""d three 
Variable Condcruen of pro~r 

'M!a,,,. cas-citY. Tuninc extremely 
sh&rp. Rcmltr dials. 
P~c 1rithout ddcctor llNJ.00 
Price with d<tctor •. M0.00 

Tbe eatlN ndlo ~ of ~ R<wl.lo Ool,.or1cao.,wilh a 
wulth of tt:ienti6e and technical data ae C. W. T-.nnittinf MU, 
and 1111 the & ....- for the uMml:IWGf of thne eclll : che com­
plete R=ler caulor. which embr- 2S pac-oa, the Wetllinchou.e, 
FU1h, M Ul'dodc. Federal, OePottll, ClaPS>-Eaatlmn, Bruidu, 
Connecticut Compuy, 'Thordar-., Tamq, u.,,....,..,. CompuJ 
cMalass, the best producu of the Adanu-Mors-. Slp.J aod 
counties• other m.anufactuttn, '-dadU., out OWll _,plde line 
of radio appa~. and cnan1 indiTidual item. and parto med in 
ndlowork~. 

THE WU.I.JAM 8. DUCK COMPANY, 239-241 Superior SL, TOLEDO, OHIO 
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Solid oak box, oatural 6nW., bichlr nntisbcd, 6 Volt. 7 bu..,, "c.;stol* Platn 
per cdJ. 50 Am. 

W • are the largeat builden of udusive winleu baueriu in the country, Thou· 
Wida lo use, Sold by all leadins dealers or shipped direet $20.00. 

KALB ELECTRIC CO., 7323 Mudiater An., St. Loaia, Mo. 

A 
ACE 

E 

Dtol«s wnlt for discONNIS ftH' 1922 

TYPE AVO RBGENERA.TIVJl: RECElVER 

A 
ACE 

E 
Ide.et tor ett.bu ftf('I. CW. ff epuk ~Uoo o..-.r rt1a11.mam dl1taaeH 

Price $56.00 
(Lku...S aodor At·11utroos PatHt 1,111.14') 

" QOALITY AN'o EFFICIENT P &R.POIUUNCJI:" 
..,.. the .-nUa_I t11tul'T.• eo be co1:1atdeted when. p urc•1•ta1 rwdlo .,qolpmt:Dl. Wt 1rock 
a compfet• Uue ot Radio 8uP1'llt1 and mala.tala a .,,..»., nu.a. .. Ml.ll Ord.tr S.rvloe 
tbat rM.ChM all OTer tbt wo rld. 

THE PRECISION EQUIPMENT CO., Inc. 
PEEBLES 008.~ CIMCll'flf41'1. omo 

Radio axo 

TUSK A Moulded C. W. Inductances 

T r pe a~JG 
Tblt i.tul Tu1lr1 clt•tlopnu~ttl ~ona.la11 o r a meuldN.'1 lnd11~t&n.c'fl form rou" lnC'ht• In 

dlamtltr 1nd als lnrb~• lon1t. 'fl1t1 l btt1d1 tor tbe •Ir• ire 11•.o mou ldfod tn.. wt11i' tl ICI· 
1un11 nol 01111 • JHirftc•t 11te<hOalC11l i;rlk."el• but lbe dleltttr·lc loale.• are le11 Lbln t a tbe 
CI M of • rua1,;b taeJ Jlro.dut•. 

Tb1 lruJ11(.."t•1K.~e l.J> •upplled la three farm1 •• 11boW'ft. Tbt modtla are • •auad w1tll 
No. 12 .oil c,tnw-o ~pper wtr~ Tht1 w1JJ e11rr1 110 • •eraare 101d o.r 50 wane.. Tiie In· 
duf'l • O<-'ti ire taS>Ot"d IYtr7 third lur-a or e:vt.r:r turo lD wit.kb CIM lbt:J i re 1ca11:e-"4 
SO I bl'M tOWL 

'"• . ,.. proud ot 11tl1 Jatnt. 1'1a'a P roduct aad laYfte rou •• la1-p_ec1 h at r•ar 
4--kra. 1·be ta lff&. Tv• k• Ca taloa No. t 11 out a ad a:bow1 M1'tra1 01• ProdUfta. 8fa4 
I Hela la t l&JDPL 

T H E C. D. T USKA COMPANY, 6 Hoadley P lace, Hartford, Conn. 

SS 

'T'liOUSANDS of amateun cbooee 
J FederaJ Radio apparatus because 

it is built to conform to Government 
Specification-It i1 built right. 

Amplifying Tramformen 
Are Still Supreme 

Ooo Fedrral 226-W T ype A.Audio 
Frequency TnnJformer with on• 
l>fa.rroni V. T. ah·cs an = agy 
2mplifica1ion of 400 timu (Audi­
bility amplification of 20 times.) 
Two Fedel'21 No. 226-W Tnie A 
Audio F reqUC11cy Trantfotmer 
with two Marconi V. T. 1ives an 
Cll<rfD' amplification of 100,000 
timrl! (Audibility amplification of 
400 time•.) 

Jfi>hrrnl Wi>ltpl70~ unh 
Wrlrgrnph <lLnmpuuy 

1iutraln. N. V. 

Practical Coil 
Aerial Data 
Ellmln11e 1b•t Qn>t. Rettl fe oA • • 
iodour cull ••''°''" It JOU i.uow tbe 
a11proi ln111 tt t1'•)ln111m <'llfmrll)' o t 
tht •.Arl•ble rotu1euNr wbkb 1011 
W'U I u .. afro•• 1111 t•oU t•r1nlo11le. 
lhe H4 111 C't.;;tv,• 1nd t•blff we 
ba,.e rom11t1tid • •tll tn1blt' rou to 
coo• •rul't 1 coif o f prt.pet aum· 
btt o·r 1urn1 for ••1 ••"e~..1un L 
C IUlf'l l ...... ._.,.., 0 10 2100 m•• tra 
He; Hto to l•OOO metero 611c. 

O. A. DA1'U CO; 
2S'll Ch11nptalo N. w _ Wuh!Jlctoo. D. C. 
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THE TYPE JX 
A. C. METER 

ftl• ••• f09-­
pe n1 UYel1 DMF 
-tr, bNUCbl 
Mt to - U..S 
l1 ~uwUoa 
wllll !be IU· 
DI OTR O :. 
pow•r u1...._ 
»1 c.b• - or cba pnllPll' ....... 
... &Ad f'U_,.. 
Hiii la lllo Ila• 
- - ti .. cl...,. It. UM II re 
at tl'l!e tube 

ea• "" ~­tonctd f ro fll 
tw~ to t_h ,.. 
U- o.ad UM 

aet•r. altd to dttwmloe the Prot .. r co...c.a•ta. 
McomN a YaJMltlt lat'Mtm:uit tadHcL Tbe a.­
•f • tlernat l1t1t a1rrtnt I• tHOm1a.tDded bt our 
n tU• r DJrl&Hr u It P'°"'"- fur 11 f:Yl!O ~ 
tf'oHal 01 trefh IHllh t or th• fthun .. rlt and ,... 
du,.. t"b•nc,. f Ul"ICN to .t Offfht1b .. factor. 511\N 
tb• "··· ol t lH'lruru1. rr;o'" ftl1 mtnt to plat~ ""' 

d utW thir dl•JMttr o f th• ftl1111fnt. the A11bt1n ct 
chA""'1• a ""1 UM: ,...,utr.d rurntlll Y-1toe dtanteN 
..,..._nlln• IJ'. tire,.. ll bi • rt.tl• ot tlli11 ,.,. ... ,,. but 
•M Mf'f~ ta. u .... 1 In tbl• c1rni11 a YOIOllf:tt-r I• ,,..,,,net. 1t1"&h11u1n •U•• .. nt '''' 11 olPtalaf'd 
bl kM(J1M 01P 1-.ot•ntl1I wt1t11n S~ of rated 
••11N.. T1t,. n1~"«P1f'nt of mt11tr IA rt:u\I of a 
IA,.,, la•rnnut1H.1. ~ .. dHIJEtted In J'D lDft"t:nlo1.11 
a1a.a.aer tn lh a J tn... Illa. NM. naose d la. h 
S~ IL Ttlf' tno,.ln.t: •letnmt 1- e MA_ ... llc ltoD 
ran@. •oo•'""' ""°'_....• Je-trretHt Narfaa-. ID ,... .. •kt• t• " f'Oll or . , ,.. OD a b&t'd nabbc.r tl'POOl. 
8tld. "'°•W l"NJlnjt:t art : 
e-1• TTl'S .llt A . C. .uortn'lla • SAM 
e-H TYl'S IX A. 0. '1'01,Tlll'!Tlla • 118.09 

Somu-.ille Loo~e-Leaf Cato/ogue 25c 

S OMERVILLE 
RADIO LABORATO RY 

a...•aU (ll•1f'I 1llfl•lea, Oe-p l . \"l'A.. 
1,....1Tfl ''' u.ld•irt•ft 8tl'fft. IM•I•&. M••• 

KEYSTO NE RHEOSTAT 

TM " Ke1•oae00 11 one or UM 
8H"1 ffftllnJ( lt'd rlteo• t•I • OD t .... 
martt1 . ••·d 111 .nadf' •r lt1t ltit"•L 
llt!tlt rr-1119-lhur aad d1trnh .. n-1•••rlal 
f'011Jo1hl~ 10 oht"'n. !\l"11 f In "Plll«• r • 
fta< ... '" t" • dh1m .. " "' Clttl'· and 
1r4- • lu1r1. All r•rt• ",.. n 111r1e or 
b r1t1-.. '"d pointer 11 •f bn•y 
.. , ,. .. ..-. .,, ~··· l +l•lf"1 ••Cl tto0lld 1ed.. 
Re-t1b:t lM"f" I• C ebftl"- l \i l lu('e.. 
t"tr~J 1 .. a ,..,,1M11. C.n be ea•lt7 
mou·nrPd ••• htu•ll ftf P•fl•I ltt enl7 
dtUUnir tw. huh-a. 11_... dl•I ,..,. bf. 
, ,... • ... , .. 111 1.1r •hr Lt1Bh tltHI •·•l&I• 
er ' ' '"•l•l\fld. l1t•l• •flfU't •• WOIH\d 
thrb.111 on an ht11ul1olni: ti rip and 
('annuf ti..•fUuf' 1.0 .... Sold on J:fl••r· .. 
an1a of • 'l •f• rtloo or purcb.__ 
prlft will IN .. r..od<d. 

rRJCB '1.U 
A mfltf'n " a nd f'en .. fnM'tor1, cten•t 

ml11-4 11•nttlnir ~ """' • In • t111 1r1r,. for 
our ront1ta.f' •• or bulllll'Un • o ft "'"' 
m•tf'rt•I•. m• ,..hltM" .,.,.. .. ._ 111,.. 
•••"•"' arir• r•'".. 1vdl6a 1od 
• Mf'flftl"• • r•rtataca.. aad u.•• 
mo .. ,. ••d time.. 

llqa to a e Ra•lo Co••••J' 
o a uH "11.1.11. l'Qrl'f. 

THE W I RELESS A GE FURUAtY, 1922 

899 BOYLSTON ST. 
BOSTON,~ 

f'ALL CLASSES I I I 
Lum Radio at the OLDEST, LARGEST and BEST EQUIPPED 
radio school in New Encla.od. New etudeata may join ow- PALL 
CLASSES, DAY or EVENING on any Monday. 
Succ ... ful eraduatee of the EASTERN RADIO INSTITUTE an 
found in re1ponaible radio po.itiana aU OYW the world I Why not 
be one I Our ORGANIZATION with Year. of PHENOMENAL 
EXPERIENCE and SUCCESS ia behind en ry man who enrolla. 
Over 4000 1ati1filld rraduatea tell our 1tc.y beet. Send in your 
enrollment today I 

F. D. P I :r T S, Directoc. 

DOUBLEDAY-HILL FEDERAL HEADSETS 
Note Pricea·-Order by MaiJ 
Acc:ompan7 ordent b7 P oetoftlce> 
)(one7 Order or CertJftcd Check 

Hia hly 1m1i1ivc, liah1 wd1tbt. e>e· 
ttption2lly eflicicnL Will m~t the 
most rigid r ,,quiremcnts. Bath re­
ctivrn pllrt'C! br resL Al1ility to 
bring in wuk sianals clearly ma!« 
them wry 1'011"12' with uptrimcnttrs. 
Each Hndset C'Omolc1c with 6 fL 
moisturc•proof co rd. 

2200 OHM 

$ 8.00 
3200 OHM 

$.10.50 
111.i rlbtllOl'll ro r 0t"flit.. n.ra~··· MUI ' "f'k. 8.11111•. C~•IH-1 ... M•Jml\' UX:, Uadio COr1\.0ratlOa 
o f At11tr h-1 and otl•t-r l1lcbe-t cr••l., t\.cllo APP•r•h••· A.ti .Uv;i .,, lt••llairon \'at'taum. 
Tub~a. Ama1eur1 ••d Et~rhn~o1tr• l••lted to w rhe t or enr prtc.• on lladlo part,a. ete.. 

DOU:BLEDA Y - HILL ELECTRIC CO. 
TIS Tw- k . M. W . . ..... ,_ 0. C. a.4io0.,..- o..ti C. 

ACME 
AMPLIFYING 

TRANSFORMER 
ss.oo 

The Heart of Any Amplifier 
Can't Be Beat 

Ca rried in Stock by L eading Dealers 

Write fo r Bulletins 

Acme ~.Apparatus Company o.umaiuOll a , MA.a& 

NEW YOJlJC SALLS OFF1C£1 1270 a.-.iwey . 
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Waterproof Fibre Insulation 
Hard fibre is the toughen dielectric known. Add to Diamond 
Hard F ibre the commBJlding quality or water-rcsi~tancc and the 
combination produces Condcns1tc Celoron the Jut word in elec­
trical insulation. 

Thio rcmarlmblc matmel marko a ntw ora in the "'itde11 ...,rlJ. Jn llddltlap 
to bdn& ,. .. terpn!Of. bi&h in ditltctrlt atnn(th anJ li&ht In wd&ht. Cond••u•t• 
CtlorOI\ ls inoolublr, inrusibtc ""'' 1mmu= to the dftt1.1 or climatic or atmooo­
pb""c chAn&<· Read llu• Bureau or Standard tell. 

w ... , ... "'~ .._.,.,. 
am 

:l.nG 
:t.1191 

A.pproxhn• •• J"ftqa'!'ft.CJ' 
CJcl•• per...,••d 

81>4.4100 
u1.aoe 

D1,a00 

I'll.._.. OifftNDeti ,,., .... 
20 
1.3 
Ui 

J)t.i.ttrl<' eo •• , •• , 1t 

' ·' 4,8 ... 
We oupply Condcruitc Cdoron In stMdaro .Uc shall, rod• lllld tube• tt<kly 

roir all machlnlnc pu~- for Upe<U Alld nmat<UD. Sold by radio tqulp­
rno:il d..,J.., everywhere. tr your dealer c11nnot rupply you, write u• 

Diamond tate Fibre Company 
8ridaC"pon (nor Philaddpblal, Pt"nrua. 

_,.,..,,,-"' 11--.r1m:-iw 
<J/fot'n lit ,,..,..,.po1 ~.,, .. 

/11 ~· 0...-1 S"'"' ,.~.., (;o. <I c.-Ja. L1J.. T..,.16 

Bunnell Instruments Always Satisfy 
Our J ove Detectors Simplest and Best 

Onran of hfrt..UJ tatt.cle .. 
Sample malled for SS.00 Teetecl 11114 G..-teed Gal- 90 -

oar x.,,., s.,...1r. a .... 0oa-..., Traa.rormen, ecc:., .,. hlch snd• bo.t ~ 
D l•tl'tb•-.r• et 8lalld..... ltlettrlcal lf••tU, C.•,_.7 'l'Ylt• 1' .,Oyt. .. M" Aedl•a 
........... AJM o. .... ,..., ...... an ..... ,. ........ , 1tl1ta-CI ... wu. ..... ,..,... • • 0- -- 8e11d • tamp fo r OU No. U -W C.Wo1 

J. H. BUNNELL & CO. 32 Park Place, New York City, N. Y. 

IS RADIO YOUR HOBBY? 
If ao, why not make your hobby your business? Enjoy life by making your w0tk aa 
interesting as your play, and profitable as well. 

BECOME A RADIO OPERA TOR 
W e can traio you in a short time in our modern laboratories and Code Rooms. Ex­
pert lrutructors- Latest Equipment- Dormitories-Swimming Pool. 

Y. M. C. A. RADIO SCHOOL 
149 Eaat 86tb St . "T~ But RaJio School in tlte Ea1t" New York City 

\\"Mo wrt1ta1 te &dYUtlllllra p...__ muUoa Tll.B WJB_KL.UI • O• 



THE WIRELE SS AGE 

The Finl T ime in the 
H istory of 

Citizen Radio 

A &JU.AY .. 'IU &JI CO&DB & 
ATAJLABJ.111 TO TR I: AllATl!!C& 

The HALL RELAY 
Wlll f'K'Ord a1J n.d.lo alp.ala •• 

cape:. ope-rate a MODd•r. bou:er. t>.U 
or olMr el.ct..rical deflff. tr.m &.M 
ra41o alsul u on11D1rll7 nc9•M 
b7 n..r. Operate• dlrett.11 olr et a 
1und1Nt reet:'IY"lr, aid open1 • •4 
c.lolff 1 cl~v.lt tbrouslt 1tt1rd.r COi· 
tact&. Prt .. complete 1123.M 

Our new catalor 11 rud7, 111u11rat1nr bundreda ol 1tandud pana fol' wlret.., 
apparatua ae well u ma.07 radio telegraph and telephone receh•ert and tran .. 
mitten. M11cn7 pagea ol loatructlooa and dla~a. It la the moat compreben1tn 
and DeLuu edition ot a radio catator tYel' offered the erperlmenter. Send $.15 
In atampa tor It, and they will bt credited on 7our But order for U .00 or more. 

Ovr 1tockl arc complete a11d ioe ore prtpartd to j1j111 ~o• 
prompt dcll11m11 0 11 tAe follo10lno line.: 

Dh4rtt.otw1 t•r 

ltAOIO OO&PO&ATIOl'f OP AJl(BJUQA 

WM. ~ • .M t•HOOCK 00. OIO;Ul!.A ILADIO oo. 
l~FOR IUIT UJ)IO Tta.. • T&I~ 00 

A. R . OIUUt& a CO. OLAJIP•llAJITH.UI 00. 
Wl!!8Tl !f0BOCllll a&()IHVJUll. 

JOB!f Pl&TB t CO. llALDWUI a&CSJ"?K:&I 
~P&ODCOTI. 

,...., M••of1C'CaNr1 ••4 lll.rrtbaton I• the world ot Rall RtlA1• and. ~ape ll.cercl•r• 
rac.••~• lD au c.u•trlH or llli• ..-ortd. 

The Karlowa Radio Company 
Rock Island, Illinois 

Million Point Mineral 
Tba U- 8en1lllYe ~ectCM- M.lneral 

Oa Eattb 
One Dollar Drlnp You 811cm1>la 

or tbts Famou1 :lllneral 

Doalerw : Write for trade propostlloo 

Million Point Mineral Co. 
Bu 1118 

Needles, O.•llfoml• 

AFTER ALL-

ALBERT G. BENSON 
••a W e.ODia8ttT SL. Provtd .. ntt, n.1. 

The BEST in 

Radio Apparatus 
3nd 

Wireleaa Supplies 
Prompt Service 

Enough Said 

Service Ia What Counts Moat . 
We have the largest stock of radio goods in the South, but what 11 
more impoTtant your e;ooda are shipped the same day that your ordu 
reaches tll. 

We Carry All the Beat Linea 
Get our Bulletin "\V" FREE 

Yov n01iut on a po•lal 10ffi do lu Irick 
Come in and sec us when you are in New Orleans 

Nola Radio Company, 134 Chartres St., New Orluns. La. 

F&BIUAtY, 1922 

FREE 60 DAY 
OFFER 

Yootr a.Glee of either a 8C.aadard 
V. T . &odi:et or Du~t.lenl ODO 
..,_ With £Tl!f'7 01-der ol eao. cw 
Boc.b ...... wl&b s...,. - Ord. 

ftte oft'tr apptlt• lo aa1 ,-90die 
la eur .,wll. A Nmp\e>tf •w• 
•tall '"dlna •••4•rd wtl"f'IMa 
-.ulr'••al l lW91'e Oa lt1•4 
rHd7 fer Immediate tll lp1111e•t.. 

SA VE MONEY BESIDES 
R-4 TbMe Speciale at Tempdas 

Price Redacc.lou 

"-·..­'"''" .. '1'1'..tera &I..,. P-o- ... Sl6.00 I HM 
Ll•t luttll' 8wlt C'h«•. 100 

amp., 00 YOlll • ... • • • 4.lO MA 
.Mnrdoe• A•tt•n1 fht11rb• 1.00 '"''' 
Rol~r 1111\llb Radio r'rt· 

(Jotnc-1 An1p. M'""er1 • • T.60 &.111 
Jnter;phone HOllllf ~"· •• , 11.00 J_o.• 
o . fb11 t &er1c.1 Vartable, t.arp 

,,::;: ~I- ·; .. ,.\;,;.;.;,;,;; .:: J:gg ue 
l!m1lle r at•~ urt•m•,.rw . a.oo ::: 
8mttll '4:h.e Hone1toa1t1 C'ol1 
Mountln ~a •• , • , •. , , • • 7.60 .... 

JIArd lh1hh•r Rind. Po.re .to .O't o.,..,,,.t on ... •~tp AlttplJ· 
""'· T7pe 1'100 • • , • , • U .00 !111.M 

lfODtltOtnb Coll•, •a1 a.lt:it, 1'0911 •• 
Unmonnted Cl10llH. 8ptt&al ac a. 
,\nd l\nndre-41 ot Othe r nAra;11tna, lnC'lnd­
lna 0-vtr 100 OUr-trtot "lu lloton A.C. 
• t11d n.c.. "' Corre•pondlna fl••le..._ 
0 - roc.r nu. Oor Olor 11.U. o­
w ._. 10 c.,.,, Jw c..,, ... Cai~ 

•I .,.,..., - •l<ln.-i 0.... •I .tll 
&'Mo. 

At'DICM llKnD 'he•llW. 
MIJuAIUO.. 

-.w Pultoa 8treet. N- York 

MANHATTAN ELECTRICAL 
SUPPLY COMPANY, INC. 

A NAT10SAL INSTITOTJ ON 
E~11tlll110 Radio 

New Yori& Ch1 : IT P•rll Pleet 
110 W11t 4tad St 1:1 \\'Ht UkUk. 

111 . t.o••-= "" r1 .. 11. 
CbJcuo: 111 8 .. tll Wtll1 St. 

THIS SfAL INSURfS 
7ou or conllnutd aatlaf&ctlo11 

Laletl 
Dullelloa 

MOl 

PION E$R • 
170 ~roadway 

OD rece.lp& 
of lln ota.u 

J>Ot!ap. 

OOMl'ANY 

New Tol'll: 

RADIO 
STORAGE BATTERIES 

6 volt 40-6o :imp. 

6 volt 6o-8o amp. 

• S10.oo 

- $12.00 

All brand new :ind £U3ranteed. 

W. It C. TUFTS 
8:MI Newbn"J' RIN'<'I • Jloetoa, tra.. 
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WIRELESS 
CATALOGUE 

. 4 W. Park St. D•pt. C 
Newark New .kxse11 

:,• , .. 
·~ ~ 
fhJ .... 
lolul 
DM' f h • ..., ... ... , .... ...__ 

Wireless Profits 
Y•u. •• a nacl•r et U11:t. ma•a.t.lDt lleow 

( 114 l"N•t ., rid•• W'ln•.u a.11 tna d• In 
t i.. paot ,_ "9N. Tbtrt will b• bla 
prolrt• to r tM .. mp..U. la uw buu ·-0.C t_n eow. ,, •• bur a.ad • U au W1re"' 
i.-.. Ttl•pbont . T11-sr1p1' aa o &lte· 
rrtcel erqnlpnutat ..c1u1t1". Vf' r lCt Uf 
t of' Saft rmlllOD tD anz eomp1u7 rou 
... , bt IOCe"'"'" t,11 •• Staa1oa'1 '\V ,.. 
'"' Bu 11tJln .. M Dl t'1'M upoa ftQut91 

l'IUJlfl[ T. BTA l'fTON A 00. .,...,.. .... ., ....... . ~ ..... 
!\3 8""4 81 rMC • • • New Yetlt. T•I.,.,..••• Orff• Ml• 

THE WIR E LE SS AG E ST 

FARAWAY IN THE 
FROZEN NORTH 
M.a.ellllJ.a•'• baftd ••t kP tt1 Ul U• 
.,,..,,,., eu111 ... a .... 4 tUct.a.e• ,. 
•llwe.-., 1hAr u.,, Httld llttt• i.. •• 
• ._ . . ...... rr.m t•th1 •lrel••-' • l.,. 
tJ1•• la th.a cl•Ul••cl w•rl4 ... 

''l"s1on 011.1 1rrl .-1I Cod17 11!4 
.c-oirr•phlr-al mtl•• oonb ot UNlDD, 
Wt te•led tut •1r~I••• and W•N d .. 
llJrblfd to bt1r •l lu•1 • dt'l.4ta 
•HUlt-114. , .. , .. AtHle{Ktlt. ICltton Wt 
f•f~ir '"""~ da1 at noon 11H1 •t JO 
P. M wf1"1 ihtUI: 11,rnalt .. ,.. "Ml 
t'""'d"""L I llll• wo .,.. U.. ftrwt ·'"''tC' f\l'H'dlUon 10 flTer kN(' tn rou<:b 
with ~1141 (brtnirl"IC '" ctu r mind•~ 
olblp 1 be roct lbot wbli. ,.. 1ro OJ>­
l>•rent17 In a world nnft1t&httd or 
now 11>111 dud tar to ta.. M ut b of 
u 1 I bttll" 111 anotbtr wor1d. Jlro«ra•J"t 
••d l btohhl•• w1tb 1ettvlt7) , Tbo 
1nt11lr-11I 1htlt •ote tb•I rutl>n our 
••r• n••rl7 tY-trJ nt11stlt Of llN d 1.7 

_,_ _ _ 11 I• a t•n1tan1 rftmtod•r th1t w• ON a 
part t f thf' world ~nd ••I forco.1 tta~ 

• \\rhrO ln •S.l• r qu1rltr• we 
•h•ll r111 np a larl't'r ••lf'•n.• aid 
11 adoubttdt7 kHO Sa rourh w1Ui 
hom• I hron• t. rht 1t•r ·-ss:cerpc 
I~• Ma• lfll1.a1•1 ... ,, to LM 
'llollH OIOM." 0..-. 4, Ult . 

THP! ltM llO r.QtH l')fl!J<T CUD 
IJT 00:< \ LO 0 , )(M}lrt..l.A!f 

\\ .................. ·~· ,.. ........ • ledl 
•t .... Atl••ll~ R.Mto C.•~r-

TLANTIC RADIO CO.Inc. 
727 BOYLSTON ST.. DOSl'ON.MASS. 

IS TDfPL&STRt.ET, PORTLAND, MAINE. 
115 O.rt••• 8t_rm. 8prlarfldd. M..._..,.tt..nt • 

"•I • IM"flal .-.wlpM~•t 4uJCll«'4 te r 
hi• ,.,.,,.....,. ••,.,_.-.t. t f thl• r•p ... 
lar • '"" f'fl•tp• .. •t t • a.ble to ..._,... • 
.Mr. M w l!IUla • .. Wf'll UMlf'f' ••f'• 
ad""erM .,.•dftl••-l\ U \T W-t LL 
IT DO P'Olt YOt..f 
HtT 1t t'l , , o t'T o '<II rir".:a.urca 1 

It'"" tor , .. ,. tUn-•l•re--0: Cl /rY~ 

LISTEN TO THE WORLD'S MUSIC WITH 

• 
• 

1. 
.... 
·. ~ 

~ • 

TRIH l O O • to 
T UN E RR 

T .-. Bllullal 
Po•L 1t ,., • L H 

..._ .. P . P. Al'ID 

K. D. Co.deuen A %l · P1p Ca&al•I 
t or llilC 

1 1 Ploto ... . .. . 10 
U Pi.to • , , • I . IS 
41 PIU. .... S.10 1RESCO 

. .. 

o. . ....... . .... . 
lJ_~ ......... """"'••• l"'M4M• ~ • • 1. 1111 . . ... 

• • 
... 
~ .. . : ~ 

u 

Ttl4 81mt~u v...io.0o<11>l•r l'ulol Mou1>U!CI lllAI<• 
all tdHI "'• " · " ' ' ' 1uur ror U1t MdaMr. whta u1.cl I• coanflC1lo11 wtrb a •artoautter or 
Ta.riabJ. l'O• dtnN.r I 11 t 11• MIC.'.'ODdl r1 clttu.tt.. 

Vwl+--0.•Pl•r . ....... M•u•t ... M W•-• . 1 ..... 
.,.., ... c..pa.r, c ..... t............ . ... 
Y....._..tw, p...,1 MeaatHI I.• .... 

It pour d•Z.r d- Ht b1<e 1b .. 1, ~ wUl ... 

· - l'*r ,..., 

SIMPLEX RADIO COMPANY 
I 0 I J.15 Rldte Ave.. Pblla .. PL 



I 

I 
I 

CO-OPERATION 
la 111171•• n41• 1 pparat111 , .. 
.. 11 , I• 1 ea.-l•J of Um.e. 18'ort 
AlMI ,. ... , ror rbe m.-nab1r1 of 
IM llUIU.I l'attu..,.. AHod· ••l•a. IJo• •••7 to ord•r .U 
r•• r n dl• euppUft tre-m ... 
••Lt• I l•l• re. • nd pt lnuntdi· 
• •• 1blpn1t11t1 Oil 1 11 1·1.aed1rd 
•Ill.N J Aid alDN tlM 1_1.oc:&· 
aUen I • proftl•lltarto1 . 11u .. .-. 
• • our t"m1adou:1 w b.olta1e 
~u11u ... Ordtr from rbe Uat el 
• P«S•lt htlow, or •od ••••P 
, . , .... 11 ... 

Storaae Batwie:a 
••"'• ... 10.40 .... p. lieu. • 1u .•o 
.,,, , , ••· • • · • • A1111ip, 11011r. • 11'.tO 
lilt rtlo '"· 10 .. 11 Amp. boor .. 1 1..10 
lkth 1 .. , H · • O..._p. har, • 40.H 

Variable Coadcmcn 
Cl>ol•u " °'' ••••HIM .0011 af4 . •• . ,. 
C..leta H•~• ••••••ltd .0001 mfcl. 1~1' 
a..1 ... No..I •ouarect .0011 mfd.. J .01 
O.U- 1'o.I aouoct4 ,0001 mfd. 4.IO 

Telephone Recei'fcn 
... OdM " 11 .. r" ITP• • .. , •. •••. flUO 
Bn ndt.• '"'811 ~rto,.· i{~ . . . . . . . 1 .• eo 
Jlurdook ~o. U , ! G ohnto • • • , 4. IO 
Murdock No, 11,,.,10 o ohJo1 • • • • l . IO 
llald• ln 11Pt ...... ........ .... , 11.11 
kl4wfo 11PI "I" , • , •••• . • , , • , U .tO 

MUTUAL 
PURCHASERS' ASS'N. 
2.4 Stone St., New York 

Immediate Delivery 
oa all •widard makes or Radio Appa. 
ratta. No mlltl<r whu inrtrumenl you 
duire 1end us your order for quick 1hip­
mcnt. Chicago Amateurs: Come and 
iJupttt our new a,pparatus. largt>sl stock 
in the Middle Wut. ()1)tl't all day Sa1ur· 
day. 

Clica,o Radio Apparatu Co., IK. 
- ... u. --- 81. ~. m 

THE WIRELE SS A GE 

QST QST QST' 
$1.00 ~,<:~ AEROPLANE ANTENNA WIRE -::;:!'; $1.00 

C.-••·-4 te ltruwle He. M Dan Ceppu-, Bralct.4 
flaclad.• Po.cai e oa On• 1'0111:1d) (ONJe.r.-Wrlt• for Olaeoaat) 

Baldwin Phones, New Prices Grebe App&ratu.s, New Models 
T1po C .. .. , . . • .. .. .. .. .. •• • .. 112.00 CRI 8uptNll*'l1I, 160-IOO lllOleff f HO.oe 
TJPt E • , • . •••• , •. , • , , , • , . . . • • • 11 ~.IO Clll lfill· IOOO mt1tf't, whl1 dtc . unll IO ... 
TJPt F • .. .. .. .. .. • • • .. .. .. . IHAO Cll9 UO· JOOO mtllro. d•t. and • ·•U P l lM.00 

"The House of Service" 

LINZE ELl:CTl\.ICAL SUPPLY CO. 
1129 Olive Stree.t Dept. W2 St. Louis, Mo. 

W• ttOf'MIDJ 111 Ch• 1t:1dlo1 r1dto Maoaf•aoTer• 

I fvou ·have anything to sell, use the 
Wlre/eJs Age Classified Section 

Has The Latest 
Radio Apparatus 

In Stock 
We ha\•e greatly improved faciliti~ to handle our ever increasing 
Mail Order Business. Have you enjoyed our prompt service~ 
If not-why not? 

We have complete stock of ii-ru for the Radiophone you arc buildi"l!. 

Philadelphia School of Wireless Telerraphy 
.loW-. aa4 o.a.... la Snrrthbic a.dJo 

aua PilOI ll'l'BKn, ,,_ W• et B....cS lk.-.. PRJLAJ)SLPJIIA 

THE 

TWENTY 

NINERS 

T ''° Supalotr.e moJeli in combination al lcu 
than the cod of moll utlf/c recmen 

LleeDMd ••••r .a...r.8trv•• P1te&l Jfe. l ,111.lft 
• uu•a.. 4-~A 

s . _. ~· ... 

Jones Regenerative Receiver, 200-2500 Metres 
Jones Two Stage Amplifying Transformer 

Formica Panels, Rotor and Stator 

$29.00 
$29.00 

JONES RADIO CO., Laboratory, 384 Monroe Street, BROOKLYN, NEW YORK 

S9 
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II I• not pu11cularl1 to Oor­
wlo'1 credit lbat Oorw1u 
Dial• are the beat on tbe 
mar~ot : Wllb their oxporl ­
ouce and volume or aalee, It 
woulel bo to their 1hamt II 
Corwin Dini. were a111 lu1 
Perre.ct. 
•• ow. ....._. ..... '••It ..... 
.... Dllll. -ltll ~Mlt llM 

AtJIR-"-­
.AJedw- ..... , 

.. ----A. H. CORWIN &: CO. 
4 w .. t Parle St., N..uk. N. J. 

OOMP1ATlt RADIO 8ET8 • PART9 
-• 10c ftt <'llt• l•,... wl•kb 
wt1I II• .....Uttd •f&IMl Im 1-
4allu pattb,,_ 

DRS'D'U88 8A.LB8 OORPOMTJO!lf . ,.. __ _ 

~·co..­
~ R.Aoe R.1.1 ~ 
~c-. 

EM"-1 r...I SI; pl-""• lllJ' ....i .......... 
- 10 QST' far 1 _.i.. 

THE WIRELESS A GE F1 llNL' \R\', 1922 

WIRELESS TELEGRAPHY 
CBAMBEBS L'18TITtlTl'l. A lfld·Orade Stbool ....... Radlo<•leST"OPll7 I• 1nrb1 I• . n 
llt brwaebf!9. besioalog 'lrllh tbe code aad rolac •nil.alu tbrouslb Tbeor7 tauskt bf 
~uru. bbrltboa.rd. aad praetkal de.moutn.tltDJI of App&.ret•I, lt•b 4 ort•1 lM ~al"le 
•r coat:lnK'll•a t•ut •ff• ~ompl.ted. A lern " 'lnttM ~Uon (ll:C) wUlt »otor· 
p .. ntor &..t e-emplcC... 
"~• •P•r. 10 pa1a_. to •ab Oo.r lt11dtet• lr.t· l'Nde Cotnmettla1 Operators. a•4 rtft 
1ped.&J an~•Ueo to bacll ... r4 1t1a4e_eta. Loretl•• ,,,,, 0t0tnt. Coo.,.•&.at to Mtlt 
ra.llroad• and all troU17 llDH.. 

We . ........... nin llM or "" llllDderd IHllM of Wlreleo• AJ>PU'&IU. PUU • 
._toity. C.U. 'pb- or wr11e for panl<alar-. 

CHAMBERS INSTITUTE of WIRILF.SS TELEGRAPHY 
2046 Arch Street Pbll.cWplala. PL 

Mr. Amateur-
See pages 9 and 13 this issue. 

THIS COMPLETE SET $35 
Type HR 

REGENERATIVE RECEIVER 
Ill Ju t .. o•U•'• ,..... • f ll>lA 

a 11u1• • .. lnt rodueed to 
" ""'I REL&SI AOS "*-lclete Ute • 811' 
C UJ' P · &UTll.Ul TTP• ll 1l 
iu,,-ratl" a....l•las let -
llttued .. - " ............ o. s. 
Pateal No. II U llt . Wa • II LIW 
..,. <0•r,ie1e tor ••11 Ill f t t 
abMIUlt t iru•NDIM lt tG CIYe 
rt lull&. 

Equal or Superior. to 

a11y 0 11 tlte market 

regardless of price . 

TypeHZ TWO STAGE AMPLIFIER 
&Qul1>i>e-d wllb. our HIW 0 llu:lm ua•• AmpUt7ln• Tran.atormwn.. AmplUle• 
W"t•lr: slp.111 bundreda of Umee-1cun1d• 11mo.c. ln1udlbl1 IN madt 10 rla• 
tbrol:ldloot a lA"l'9 r>qin. 0on"'11f'l•t nltcibt~ AIT4.DSt.'mf!lllt ~noua uli@' 
of O.tec'lot onJr. one • •n of 1mpllrlc1Uo1. or two .r1p1. Thi• ArnpUft1r 
1s-1nl7 ma.tcM• our nn Mt ID 11..-, flaJ1b and 1rrans-t1111nt or btodJoa p01t1, 
ret la tQV1ll7 eft'e<"ch ·t wttb f'tC't!lYlns Mt• of otbtr l J'CI.,. aad ma.•ea. rrsc. 
eomptew $35. Wrlf• u 1 for fUU dtC aU. ud nam e of otareel dHlt-r. 

Clapp-Eastham Co. 
RAOIO ENGINEERS ANO MANUFACTURERS 

161 MAIN ST. CAMBRIDGE, MASS. 
('alUoralt ~pruea10U<e : LH J . lolo7lloT1t C'o_ tlao Fra11date 1<ad Loa .Uple&. 

1:1. 11 

W'~•• wrblD I t• a4wrtt.-r• p.k-9• taf'•tlon. Tiil'! \\'IRXt.I08S AOK 



FutUARY, 1922 THE WIRELESS AGE 

"AN UP-TO-DATE 
RADIO STORE" 

Dealtta, Designers and Manufac­
turen of Radio Equipment 

1'HR RADIOLECDUO SHOP 00. 

1119 Ruroo M ., Cl~ .. C'laad, Ohio 

Jutt off die Pre-U na 
au 111and.&l'd maku of 
Radio apparacua at latcat 
priciel. A po1tcard brlnca 
1011 copy. At t flOIM. 

8 UrP OW!fWa ILUllO 
8-TIO-. n<O. 

.. W-1•11• • I&. 
Jf- J'ortt 11117 

U <eued Hdtr 
tit- Orlsla•I 

A.rmetrong PataaU 

Special Announcement 

T H E Pinkerton Electric Equipment Company, 
1834 Broadway, N. Y . C., announce their entry 

into the Radio Field. 

The firs t product of our own manufacture is a 
complete crystal receiver, wavelength range 150-
650 meters, complete including receiver, phones, 
aerial equipment, ground equipment. Price $25.00 
Above receiver, less phones, aerial and ground 
equipment. Price --·····-·- -··---·· $15.00 

Guaranteed to be free from any electrical or 
mechanica l defect for one year. 

Mr. Dealer-

Writt.., phone or wire 
TODAY 

for our proposition. 
Let us help you supply the demand 
you now have for good receiving 
sets. 

Pinkerton Electric Equip. 
ment Company 
NEW YORK CITY 

Phones : Colwntius 434 - 611 

w11 .. - .... . . ...... rtlMn , ,_ --· TRll WlRllL•S AOR 
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THE WIRELESS AGE 

GIVE A THOUGHT 
TO YOUR PHONES 

Tbe emcleac1 of an1 recel•l11r oaUll 
la determined largel1 bJ the •pllon• 
uaad with It. F e w amateur• realtae 
tblt. Dadl1 detlgned 'phonet cat1not 
make tbe moat or lbe re.eble curreota 
tbat paq tbrou1h them. . It It often 
po..Jble to multi ply rectl•ln1 emclencJ 
bJ t wo when Braad• bud1eta are 
aaed. Action& apeak louder tb&n 
worda. Aall 1oar dealer about oar ten­
daJ trial oiler or write dlrect. 

BrandM are and u Jt&Ddard eqatp. 
meat 1>1 tbe leadlnr manuracturera. 

You will be ln1Are1ted In oar llteratare. It tells JOU aometblng 
that JOU do not know about 'pbonee. Send 6c ror Cau11011 W. 

C. BRANDES, INC. 
[Brandes Matched -Tone Heacbet.s 

Room TUI, ltllT Lata1eue SU'eel. 
N- York (ll17. 

6Uf'°" *""""°'"' Muw/HIWl'f'rt •/ 81orlrleol 

FDaoAav, 1922 

SMALL ADS Of 
BIG INTEREST 

A Mi£1'T1NG PLACE FOR 
BUYBHS AND SELLERS 
l'l>&<t lo t~i. .,.,,.,_ .- ••1' 
:SO tent.a a 11DL l l latm.um l)fllaOI ~t 

llM'a. J_,..,._ba. la adTa.ntt. 

\H··t1111 l'llO:>OOIU.Pll HOICS-11 la. 
toJu: U.JI , ..,. tn "tJt. Dlaci.. tD•sn•Mod wtU. 

r oU~i.tJ :i.;. fn, bt••• 11u1. Ideal fo r • • Plll'7-
nc.. l'rh t 7k «'lll'b. come t'•tl1 •• ••• , • 
re•• la •~k ar111 ao n1or• ta f~ had, • 
ruou or c.: o. 11 ord•r• nurti .. \\flrt1t.•• r ,.... 
11 ~f'oA1l•11, :\. \ \ C. _____ _ 

llAW.\lJ,\)> AMI Ut)IUIA:S olaUOIM ...i • I • 
• • • ,. bulb Arw J O'* • lt.:r\fJ WIUI IOW ,.. 
n J•IDS 11M f \\ OUld J OU Ultt to bvUd ... lba.l 
wlU l'fl«1re .,., U.HJ\J •llu oo • . ... It .,.. 
..s -.uJI u l>t'flMMf1DSJ OM th.al • Ill M '*­"'111&1 •r aa1 ....,.,,.._•I <!al or pr1ra. u..._ 
tht \l\• tru1nt1ta )•• ao.w ba\"t'., TOO wUI be ..... 
to du&•llNlt U)t lo• dwt..a..D<'w ~ , ... ,_. 
atao111 P\U-1 d.17. (,,\ t our Mmpi. dlac,.,. •f • 
fOm\•l~t• a.bort a.ad Ion: .-.~, f't!f"e-1.-nii 116 .. 
:0.000 G>f"ltN. "tlll IA blrb W-e l"tlll4.l •Mau.I&. 
C.1Uora1a t..:f'nMD. 2'0ULb Aldtfll"IO, ~ 
a.nd t:a11f..ii 1talto11 1, aad f'r&ttlWIJ e ll die 
b•~b Po•frtcl forthta 1nd domt•1lt wt.au"' 
amaltt.1r1 u rat ••I u Saw )l41IC'O aed •• 
muou t~l411hon,. "lkl 11UWlcal f'OD<• rt• f'Ome ta 
J oad. Dl•1ram a.DJ fOlllJlltle lU'lrQrt.kMI .. la• 
I.AS DOlblDll co • "'"'" •bc>liJl. •W M promoU, 
.. .nfld ror oo f"tAU la n>lo or etampe.. v.-,,. a 
._, up a.ad •UH •••UD.1 .:60d DMIMJ'- VlrclU. 
:'\t1,,.ft, t:o~•T~ Ma..,ln"'*rr. WN1 Va 
Jll uJ·•: • 11..i ll\1"1 •~Ult..S .,. 11:9" b1Ut,..._ 
IDd pflt'r4 ri.: bt . ?\o JOI. !Z\s ••It~ tic . 
t1p1 ... J t 10 !\tt :01 a ts-. ... u ba tttrY ce• · 
Mrt.ac wtU1 1•1. l zo • .A t..•J dat1 • • •oll 
b&llul al l l.Otl, ldJ. I O•lai:-e OD 10 lbl AU 
049',.r l1•tft111ri..,. and 11 • lrtttnt-ai _, Pl't'PahS. UI 
G&6 \"lrtom .. ~,.r• tor 1"111t• ••d (lfrld SJ.CO. Var· 
loton11l1 r , , nn. Ord,.rt •'-lt11...S Nn1• 41• ,. 
t'C!h•d. Ut U4• lt1dl• lJfi:. ro., Do.1: Ill c. 
lfarlon. Ullntttf ff,., our llu11•tlna 
IS \l.Jl.U \\i\\ lllri J 't-;lt~ ~4ktr fii'i'iji;;;: 
mf'ftt• A aOOd l•Mlf'nL n1•1 l••d fo •••hb, Ocu 
notf . P•.,•HI• .,. tlO lwf't~r tb.1ta tl••h· f l1lJD1. 
lt- •u,... w•~•·r fhtl""' I• •• acwwt ,. . •ttr1r 9,,,.-.,. 
tlo•. C"•rt•tift LA 'lD It Co .• f\o11d 10,.. • f P1a..­
rnta. 1"nd~ ••r-•• 11•.C ("orr-rl l"llh. l t l t 0 
;;;;,l'l"M s . "· .. "'••'11C1••. n. c. 

FADA 
POWER TUBE RHEOSTAT 

"""'•tane<! I K ohm•. 
C'a""'111 ~•,.,., fnlf capael(J II am~ 
Ju..1 11'11 rloN>Wtftt to D1'tl with two 
R1ut101 "'" 6 1vau. Power Tui... 
l'rtce onl,-

$1.35 
PRA!fK A. D. ASOR&A 

Mt•n t11rtare.r et P'A DA 
radte • applJ.H 

SISa.O .,.,... ........ • lt .. T....tl Clllr 

D 11 db ug 
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Do You Want a Firat 
Claaa Commercial 

Liceme? 
""'•• ,. •• dt<1d• t• . .... . , • • tlM! 
trtrw,_. "'"1n brl1r I• ml•d tk tart 
lkllll lbe ....... a..dte ••4 T• .. ...,.Plll 
lirttMt Ma •Nid• atf'CI .. ,.. er-.t...,..... 
M4 *"•t t: .. .- Uclf•_. .... fat•N 
d•r1n~ _ rk f'••t 11 •••••• •ad••-• 
TOr•AT 1 ta rnr enrollment th• • 10'/. 
other Radio 3c' .. oot 1D S•• P:a11l•n 
Jl..•d ,., • • ,. ....._,..~ ......., ......... . 
tall partl'c.._..,. t• PN•PH'tlt'• .... ,. .... 

RADIO ENOISEERTNO 
Cl•MH .,.., ~•Cb Tl1llr .. t1a1 ..... ... ". 
a l t :OO P. ~nrollnu•·nt llmlrtd . 
BubJf!ICt : O..t•n of ( 'om mfl"11ll Tub1 
Tnntmll1er. 

WDlELE88 TXLEPRON'Y 
CW- IC\\'. \ ' 1C1'Um 'rubN. Ctl"M• 
eftty Tt1~•d1t.1 •f'eAl11 r at C :00 8tnd 
tor p1rtlr nl11ra. 

AMATEUJ\ O'LA88E8 
Bft'7 8-t•rd.,. N•r•l•c ITe• 10 A. 
Jill. to I I . .. .-. .,,.,.,... fer ....,.,..,. 
ne. . ... 

SALES-0. "1---4!.KRVJCll 
•• .n-:r • , ... ..... . , &Mil• eq•lp· ... , .., .,.. •••MU•N •• &ti rMle 
,....ba-.. PPfftallf, -•Pl•I• r~h·· 
...... ll"U .................... . 
.,...., ,..._ .. , MMMla.N flalalol'­
...U ._,ct_._,.. AUN~ O•r tHaatf'&I • t.Mf 
U et ,.-eu:r Mn"t~ 

OPJr:lll JtVJ:NlN08 
Ope:a Ulrte t•tn.l•P rr W'H11:. Moo 
d.at. " 'edDMd•1 •• P·rtda1 VDtll 
I :30 P Ill. • Dd S.turdeT •rtW1l-. 
G. L IL"<'l'W l• Tt.a. lladlo OtrMMr 

&.. F. TaoP. T.a.~ Olreder 

llASSAOIUSETTS RADIO ud 
Tfl f'.ClAPH KHOOL, hie. 

1aa.,i....sa.. ....... ...... 
ror.ut• Ito., .. lltANI •I T~kF•-.11¥ 

Koroblh .,.d ltU 

RADIO MAHUF ACTURERS 
ll'• turalob •P«W paru. l>la41Dtr PHI• , 
l'Wtte:bff. eoat•~u. etc. &cnw mHlll .. work. 
- IU•P aa CI mraptor• t• 1••• •!Nd· 
.. lie ... 

We u .o aJ.eo eealrac.t fer tbe ma.au.factare 
• ad &.1M1W.bllo1 of 1oar l• 1tni11u•et• . 

lt•d 01 1our lequlrt.1 

fte Rice ...._,llCIUrtJI• QompAaJ 

&lbaMOo, H . ' · 

Do You Know Tbat-
,_ Di.t..A.'M'ICI! COIL.8 (<luo·IAle,,.I) • .., 

die - t(Po or lad""'- ror 1..., 
... ... l'IJINlltlhn ' 

._ ~OLB I.A Y"~ COTUI, ro-t 4111or1 wa•e 
-•t»a.. ... be ~tel OOIJ' b1 tllt ---··"' 1 OUR t::'llT l~O!l'Cl'A~Cl!lll wlU .ol•o 
- ..... ,IJlll.pNbl-f 

J'Wr (')leta wtu brtac "" HUetl a "A." ff&• 

t&lalllC pr1 ........ - ·•<HI .. <kl& •• rn-u .U.. ...s s1ar• Luv c.1i.. f'YiH 
Pe• rpM4 

Tl'tple 0.11 :W.aatlaa ft r ecn-wta1 10 
t• ble or .. ,,, •uppon . ... . ........ .:a 

lot et tll-V•H•tor Ptun I,.• t>•.•alJ &M 
Cell Plvc• CO.k•U•• wUll r1-.re 11r1p .711 
P l .... alOM .......... . ........... ... 
ni.,. 9.,1.., per root • • • • • • .. • • • . • . .1e 
P. 1 STOCIWIU. I• 157·1, ltMloe. .._ 

THE WIRELESS AG E 

A real quality combination 
Effective Reception 

on short waves, on long waves, 
and on all waves in between. 

Jllr.fSEllY TVl'F. 1 10 f'SIVICll,.AL BEOw;:rfl!R;ATI Ylt a&CCIVQ. 
W fT H r\'l'I: ll::I TWO· ATAO• Alf.PLIPllla 

Foa lhOM "'ho WllDt radio reception wtlh ampUftcallon OTtr a bro.d ~ of 
W&H I~ lb.la comblnallon ta DUIU'PUMd. 

Tm: KeooedJ' Type 110 Unlnral Recenenu,.. Recelnr l• all 1lla1 Its nam• 
lmpllta. 11 alforda conTI!oient meau of tunlq trom 176 lo U,000 met.en wtlh 
lll&lll1 elllcleot reception onr lbat enUH ra.nca. 

b maa1 lnlll&llaUona wbue tll1a receh'or 11 ID uae., It ta accomp&11led bf Olll' 
Tn>e 525 Two-St.ap Ampl!fter as IUuatratod hen. Tbla ampllfttr mateb• Ole 
T)'J)e 110 Receiver ID hel&hl, deplh and reoeral 11.U.b, and, !Mine built accordJA& 
to tba hl&h Kenncdf aiaodarda 11 a wortb1 companion for IL 

THE COLIN B. KENNEDY. COMPANY 
I M CO ~ ~OlltATllEO 

RIALTO BUILDING SAN FRANCISCO 

HAVE 
YOU 

Copl"' or WlRFJl,flSS /.OE r<rr Ju11e 1014. 0<:t. 1014, O..C. 1014, NOf. 1010, 
llattb 102or W• will nh!Dd ,...., eubo<rt11t1on ••• moalll r..r Hdl ropr rou 
..oo u1. ... - C'lttu!Ulon liar., w1...i .. Al•. 320 <lll'ODdwa,., Ne• York. 

Amateurs Say Try uWECO'' 

Whita// Electric Company 
WESTERLY, R . I. 



0 
Amplifying 

Tranaformera 
No. A·2 Acme Med. •••• $7.00 

.. A-2 • Stm; .. Mtd •• 5.00 

.. A-2 • Unmounted 4.SO 

" 726-W F~ . ..•.• 1.00 

• l~T CnooSem-Mtd 325 

" UV-712 R.C. Mtd. . • 700 

"B" Batteriea 
No. 166 E R l..at'lre . , • •• $3.00 

.. 163 E R Small ...... 2.25 

* 2153 BurgaJ Lar~ .. 3.00 

" 41SJ Burae .. Small .. 2.2S 

" 8191 Cyclone Large .. 2AO 

" 1190Cycloftc Stnall •. 1.25 

• 100 HJ""° Larae .... 3.00 

" 101 Hlpoo Sm2il . . . . 2 00 

Vacuum Tubea 
No. UV.ZOO Radiotron •• $5.00 

·• UV-201 ••• 6.50 

" UV-20Z •.• &.00 

'" UV-203 ••. J0.00 

" A. P. Detector . . . . . . 5.00 

" A. P. Amplmer •.•. .. 6.50 

Storage Batteries 

No. lOOOJ 6 Volt 20-40 $14@ 

• 10004 6 " ~ • IB.00 

•• 10005 6 .. <>0-M . 23.60 

• 10006 6 • 80-100 . 29.30 

Amplifier• 
hda Det. ..,d 2-St~ .$65.00 

Jradt. -r.e>-S• . . . . . . . SO.OO 

No. 8 Pod=d Datectoc' 

T H E WIREL ESS AGE 

I F you want shipment.a, not 
promi.aea; courtesy, not 

curtay; action, not excuaea; 
and good apparatua at a fair 
price-try "Continental Serv­
ice." 

We can aerve you efficiently 
by mail. Continental men 
underatand your needa and 
are interested in making you 
aatiafied. Look over thia liat 
and order direct from thia ad. 

Continental Radio and 
Electric Corp. 

Dept. E-2 

6 Warren St. New York 

• P.Z V oaik>ud Sta-
411on T)'l>e • • • • • • • • • • J0..00 

• p .J v ocaJood !Abo· 
nltory Type . • • • . . • 25.00 

Pluga 

Duo Lateral Coila 
Unmounted 

u S- 2S ..•. . $ .90 

u S- 35 ......... 1.00 

u s- so . . . . . .... .. 1.10 

U S- 'lS 120 No. 50 P.ccnt UniYertal •..•• ". '. . . 
Type .. • . . • . • . . . . . . $Z.OO U $-- 100 ........ , .... . I.JO 

No. 1428-W Ftde"*l B<M> 2.00 U S- ISO • · · • · • • · · · • · · · 1.40 

No. 1428-W Fedcra1 Sil· U S- 200 . .. • • • . • . . . . LSO 

vu Plued .•••.• · . 2.SO U S- ZSO . . .. . . . .. • • .. 1.60 

No. 34-A fireo . . . . . • . . 2.00 U S- 300 . • • • • . • • .. . UIO 

Telephones us- 400 . .. . ...... Z.00 

us- 500 
Oo~e . .. • . . . . • 52.00 !'>'o. S6 t.! ordod< 2000<>hm $ S.00 

us- 600 

. ...•.....• 2.20 

....... . . z.so 
No. 9 Fedtnll Two-Stage 58.00 

Loud Speakera 
No. R.J Ma;pa.wox ..• •. $4S.OO 
• 400-W Pklo~ .. 14.00 

us- 750 ..... ...... . 2.70 
" S6 Vurdodt 3000 Gtlm 6.00 

.. 214 Supfrion • . . . . . 8.00 
" 213 Tramatl~n1~ ..• 12.00 U S-IOOO • · · · .. · · · · .. 2.90 

" 53-W Federal . . . . . . B.00 U S-1250 . . ........ . 3.50 

T'ype C. &Jdwin . . . 12.00 U S-1500 . . . .. . . . . . . . .. 4.00 

~ ....trtq ro odnottoon ploe• - ~ ~ .lO• 

flBBRU.UY, 1922 

WIRELESS 
TELEPHONE 

broadcaating 

'T"HE Wireless Telephone 
1 broadcasting is bringin,g 

the wonders o f wireless 
daily into thousands of 
homes that never d reamed 
of having a ~dio set ~ 
fore, as well as to advanced 
am;iteurs. 

We arc prepircd 10 supply 
complete Wireless Tele­
phone receiving outfits as 
low as $15.00 I And of 
course we guarantee "Con­
tinenlal Service" to die 
purchaser to sec rhat he 
gets perfect satisfaction. 

Our comprehensive assort­
m~ include: The Marvel 
Set $t 5.00 complete: the 
Aeriola Jr., $25.00; me De­
Forest E veryman Receiver 
$2.s.oo : the Westinghouse 
R.A. Set, $68.oo; the West­
inghousc RC. Set, $125.00 ; 
tile Paragon R A. 10 Re­
ceiver, un.exce11ed for C.W. 
reception, ~.50; and the 
new Grebe CR9, $130.00. 

O rders by mail for any of 
these sets filled immediate­
ly. 

Send for Cruo 112-f>oge 
Radio C a I a Io g u 1 listirtg 
praeticolly t v < r y worlh 
wlii1t make of Ro d i o 
ApporoJus. 
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