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EXPERIMENTERS 

W~ie~~\~II!!1 I\~~~ :'~~!:'I!~t'II~~lt!ll:~;}~I,~~~ t::~~(:~;II~~:, s:~'~:;:~ltll::'~~1 \:'~~ I::~ 
we Itrt' Olfl!rinl(. TII IJ I{\lods whIch WI:! otf.>,' till thl~ Illl lh\ nr., Ill! 

stR nd!\nl 1(' lell llo ll" 1I\.)Ullmtus . .~ \'l'Q' tli,'CO W~ urt, oth-'! Illg i ~ l1t1ull,. 
!lIClit thll t (or Olltl r.'U!l1l1l (lr IUh.llwr was tlh~l""'lI lilluctl hr Iho t.· it'
I'ho ot' N lIIllR nl.'S. It" ~'O\l wBuh-d 10 h u}' UllY of tlit' 11\"Cl'<:l whit-II \l'l' 
o lTN lw rcwtt h . ( rom Ih,\ nUlllufllChlrCnt . tllIl JlrlC'., won],1 It t 1" llst h,. 
It'll t h ,ws Wh ll l w,, IH,' 1I $}.;111 1(" fnr It. \ 011 C'ltII n'lhllly IllMll.'rtllin Ih l~ 
rtl r \'O U N l'\ ( b)' luokhl, IWI;"r tllI r wlllllh' r rul tlrtel's. 

.................................... . . . . 
~ ~U S H l 
: Cut out nnd nttach : 
: to your or-dor. It: 
: will leave U8 within: 
~ 24 Hours, ~ .................................... ~ 

\Vp 1, 11 1'., 1" 'Ull hl " lU I "" 1I1' lI'k "r 1110'1'1" ).(.,,, , I~ 11 111 1 h n\'" u IlI r).(·, 
(11Inll l ll :l HI' I'n'l'), II "H I u n h U1I, 1 1 111 11 ... ,111110' " h li", ... ,,1 ",, " I II' " , " , 1.1 
UIL u ll tiC Ihl' 1I""d i III l,n,, :IIo-lIlh' 11 11)' '1II n llt l l," Wllh lu r" II H"" 
.~ ll i, .. m' .. 1 11' 1/ 1.111 tll,, · .. I/I-',,"r /1'1111 11 wi ll l it' 11 11,, 1, Ir pilI II~" Ih, ' 
UltJlIllIllIlI ""U(IOn , T hill L'll n jl .. u i'I"\" '/i ' .... , 1i" \"' 11I 1 ,In}" UII, I v,,"r 
u l',h' I' will Ih " 11 I ... "u I,Mlt lt' r" d II 1'111111 " nlo' r . \\ ' l' IIl lIrrlt ll lo ', 'lV"ry 
IrI ,'l,." o' t il htl UH rl'I,rui.'ulo'.! , nU tl w,' wi ll 11'(IIlIIj 1111 IIlU" " Y If lI'IO Jo I, 
ur.' ,," I I' XIH'll y Ull I." hi l lilt'd 11,\' UM . 

No. I TE L EP H O NE R E L AY, 1500 Ohlll ll - IrU lI IWv 
:.!-lIn~r·~·.JtU lll· t $prilllo1li und i~ \''''1')' lIlm~ ll h·I·. l ' un Ill' 
1ut'1.1 \ \ · II .. rt'1'('r a lI,,"~lI h' I' rl'la r Is IWI·deli . It I ~ IUl. · 
jUiliable /11111 CIUl b., llstd 1\ ' 1' 0. \'ArhH\, or pllrl'tlSell. 

I'rf.!· .. 1 .. I~~I~):~~I ~ I.~I ~ I ~ .~ . . \.\·~~~I.' ~ ,. , ~ . ~~~' .' ..•.. $1.: 0 
NO . 2 STANOARD TELEPHONE Induction Coli, 

Ilrhulu ')' 1 ohm . sl'Colldary a5 ohnu. Us~d wlll'r-
('\,t'r YOII IWI'<.I 11 ltOoll iru luctlon ('t'll. lI ,u llri m u,,)' 
a n rl ~ct)nd,u'Y ;Hld lroll \\i rt' Cllrl) : [\hl'(I hl' IHl i. 

$ht,~'lll i W~II~I~~I.C[~ol:b!J~"OOI~rt'c~. : 1.l'~~~ I.~I'.I~~ . .. . $0 .50 
NO. 3 STANDARD RESISTANCE wound wl \ 1i 

(] t' rIlUlH ~IlY .. r wl r~.5ijO ohms. l'U Ii bu uSl'l1 as a 
..1lok~ or IJluin relJl stallct'. nnd ha~ man)' o tllt' r IUll'j 
thul relltUly SUl:ln,':It Ulemst'!n,'s to tho t'XIll!rlnll·IIh-r. 

scr~:Cd.!.h1 ~~,~~n [~'lgl~~s~t:~I.ce Pr i~ . .•. I~ ~ .. .. $ 0.40 
NO . -I HORSESHOE MAGNET . s izl' 3'4 inches 

" " I~ l': 5 inches h.ll:'h . Will Wt about I Ih. Quality 
~ uch U ~ u"ed on IUIlRllClllS. which Illt'ans thc bl's t . 

Wl'~~;t. t I}~r~~~~~: . . ~~I~~I~~t .. ~ , ~~~j.' ~ ~ I~~ . . . . $0.30 

NO . 10 MICROPHONE AND BRACKET. ,\ n A - I 
s(,lIc ltll't' nJicrophone o( th(' carbon graill tYP('. Bns 
hard ruhllt'r mouthplt'C'e and enam('l " tl"l'1 hral'ket, the 
Instrllment bt'illg' 10 inehes long. T his micr OPhone. 10 
COIIIlE'ctirm \\;th ollr Nn: i or 8 R"celn~r, nill con
iltitute a eOIU ])It'te telephone outftt. good to speak 50 
mll(',l or more. at a remarkably 100w price. 

1 ).;'0. 1,0 l Ucrol,hone f!.nd Braekd-shlp- $1 00 

J 
'I p ing weight. 51h:; , Pnee . .... .. . _; .. _ . . . • . _ " 

, NO_ \I REPEATING COIL (Transformer), A 

1 
slallllard repeating coll used for telephonic work. 
11le ooil \vlrldings are elll'used in an iron lUbe t%. 
Inches in diameter. There are e- ill'ht tenninnli for 
the rour windings to connect to allJ the Instrument Is 
invlIluable in connection wHh radio .work to boost up 

~ 
Signals, :ludJon work. etc. :'tlailY illtere:Hln, uses lvill 
bE.' round for this coil, Resistances are: 100. 1:!0. 
1-15. 175 ohms. 

I 8 ~)~: Il'rrc~~:~~i.I ~~ .~:i.I~~J:~'~'ill~ weight • . • ' $2.00 

NO . 5 REPEATING COIL (Transformer). 'I'hl lt Itt 
a ilnnlllird ~mllll rt'l lI'lItlrll( l'ull IIwl lit 1I ~ I'd iI\' 1111 
lolt'llhtlill' ('tlllllulIllt·i. It Irn~ I tli lr"rl'lI[ Wl llol lll loClt un ol 
l'ilo1lrl eunllu·u . Entln·I.\· " lIcI~ " d II I lro lli . '1' '' 1' r, ' 
~ I " tnllce Itt'llIll r,·ijlt.·ct!n-Iy i:! IIIHI I:!O ohms . li nd ",u 
II lit I IIlO uhmll. DllIlI'rnlll I" rurllbll l':oI. 1.:1111 hI.! lllil'd 
1'01' w ln·h.,"'!I. for hl.lUi llll1( " IIC1iAI", l' lt-. 

:! i1~: 51' :t~!'(,lltlr~~ . ~~' ~I ~~~ I ~ I. I : I: I.' ~~ . ~\'~' ~~ I.' ~ .. .. . $0.50 
NO . 6 1/ 2 M. F . COND E NSE R. 1'liI ~ I" 11 i lli llol ;lrol 

Il·ll·phol\1) OOlith'n~l' r lind hll.i % lulcr" rltrulhl. t \.li l
dl· II"l· r l'umt'li In 11t'1I! III l'[ 1I 1 Cll.illll::. 'I' hlll t'" loIl'"lloO'r 
I~ uSl·tl III l· .. IJl II'I·tlon with sl'urk clIlI" I II ;lh:kJrh Ih ,' 
\'Ibrator ~llIlrk . 11I\'I11llullll) ror [t's t lou;tZers [ 01 ab~"rh 
~l'ark AIIII mu kl.! tl it' ,oIulilili .. I hll zY"" r IilOl ro ~ [l'nol )· . I. 
allKl \iipll b.\' I.!\·c ry l'xjot'rllUclIlI'r III e tllllll'Cilul. wlr h 
wlrt'\t'!Js w lrert· a lIJ(l'<. l 1'lIll1ldt)' I ~ lIel·l ll·d . :-:, ' \I 'r lLl "r 
Ihl',; l' cOlldt·lIl1l.'u sholiid Ill' III " \' l'ry l·Xl lt.'rlr lwlllt·r·. 
lah.,rlllvr.\' . 

\\'ek~;t. .61 ~~IIII~,I:i~ : . . :~ .. ~I: .1 .~.~~~ I ~I.'~~/.'~ ... . $0.50 
NO . 7 DOUBLE POLE BELL TELEPHONE RE 

CEIV ER- hant rublrer l'ol~11I1I' witli I ft . '''',fli u III I 
ti l'~ . 8talldnnl;-3 oirlnll-for)' !1O\\'er(\I1 IIllll(ll t·t S, T h is 
rl'l'l'i H'r can be wl'll In cOlilleCilon with lUi)' orolllla ry 

NO. 12 POLARIZED RINGER \1'!t1l Bl' lI i . 'I' ll.' 
rt'!lI$tallce o f IIw two coli s ill I :!5fJ "hlll!l {·ae" . Tlrl' 
arluatlll'\.' I. !1t"rf'E.'etl~' ncljns· ah].,. Bt,lI will work u., 
all)' magneto. \\'1' abo furn ish hlue prl ll i wit h rl lll{(' r 
showln~ how '1 fi r llt r l ill"'l p"",r i;: ... ~ rd"" ca ll loe III',d -
b)' 8nyone u !lillit onl )' II fl'W 1,IeC'l's of luetnl and 
Sl·rI'WS. 

Sh~~;i ll~ :?"':;~:I~~lztlbS~IrI~~ie"\~· ~ t.l ~ . ~~I~~-: ... . $1. 50 
NO_ 13 POLARIZED RINGER with B ,· lIl1, T his III 

the sante kln.:1 o[ rl nJ;!'('r as IIll' Xo. I t. t'X('PPI [Ira ' It 
Is not adjustahle and that the ro 's (,;t allCt' Is less , 
Fir.>t ('las,; in all rt·s!l('t'·t l', Bille I,rit lt rllrrr i!llwol wilh 
this to mlJla: 1)f) /fJri::" d rdllV samt' a~ wit h Xo, I :! . 
golenoids on this rlllltl'r !lr£' worth mo rt' thall ti lt' 
I,rlce we ask fo r tlu" ('Il tlr i' riru':f'r . ant! d o nOI ro rJ;!'et 
a powt'rful mnj:llpt , t hai gOl'S with it . 

sh~,~,in~3 \\'~~:~rl ;TII~;,IIlIII~~ie:~ .ltl~ . . 1~': I.t~ ... . $1.00 
NO I'" ~""RMONIC PINr.ER . Th l~ ri,nter ; ,. 

No.55 5-bl-r mag .. .,w. 11u 
V<'lt A. C. Cen,rpjor 

$ 
8.-

This is one or the most powerful mUllnetos e,'l' r 
built, when manufacturers could afford to put 
good stutl Into tht!IU; equh,l with trall sm .h ,O,I. 
make aud break. cle. l'rallsmissloll Wheels a n' 
all bra$$. crank handle rurllishl·d. This magllt'lo, 
a:; well 8$ the oth~r olles listed belo\\'. \,111 light 
a 1I0-\,0It laml) merci)' b), turnlrlg the crallk 
hant.!lo slowly. While this mllltlleto lIin."i alk'r 
Haling current only . It ean be rewollnd so It will 
lIa:lIt up a numher of four. six tUld 1O·\'Olt lamllS. 
all depcndlng upon the t1r1ekness of the wire ) '011 

wind on the armature. _\s we furnish the!le IUll!:'
lIetos. thel' \\111 gl\'e a powerful ulternllUIIIl' ('ur
rent a nd ),011 will not he ahle to itand rhe current 
when grasl,lng ' hold of the t('rmillllls, This mall(,S 
an Ideal Silocking mnchlnc, .\11 our It'('nerators 
cnn be tr;UISrOrlllt·t.I into a lIirect currenl machl!\t' 
by eQlllpplll1:' II nitll n IlOlIle-ruade l'OluUl'ltatnr, 

Machhll'" are A-I in all r('sp('('ts an d e\'t'ry experlment .. r should hare olle of tht'1II In his sho,I, 
:'II an), otht'r eXjJt'rimellls which ('an be performed. with this 1Il1l.dllne will rt'ILIIJIJ,' ~ lIlt1:" SI Ilu."ltlll"l \'e~ 
to nny c:<;perlmenter. The lIlagnets furnished WIth Wll'$l' Itenerato~ are I'er)' IlOwerfll!. ea('h one 
b('lng llble to 1ift one "oulld easily. 

l'r1rrNO . 5.5 . . ~ : ~ _~~ . . ~.~~.~~_~~_.~ _~~~.~~?~.~ . ~~ .. 1~~9.e~~I:~~~I.I~!~~I.' ~~ . ~~~I~~l~ : . ~~ .. I~)~ : . .. . $4 .00 
NO, 33 3 -BAR GENERATOR. sli me a s described abOl'e exe t'pt Ihat It hll5 on l)' 3 hal'S. and is 

80mrN~~a~t31_al!~t~r ·Gellerator_!IhIIJI)lng welght_ 10 Ih9, Price . ... . . ... .. . . .... ,' , .. . . ... .. . . $2 .00 
NO. 4-1 4 -BAR GENERATOR . s ame a !l No. 55 t'xCOIJt that It has -l bars. ami Is somewhat 

lo.:i l' l,h"lItt wurl., 11m ] ) " " wi ll l' YO '1I 11 110 1 I t 1i\llllllll'l'O] 
l'u "ul(h (ur II h" rl ,IIM[IItiCO wlr,' I " II ~ WIII ~ . 

l ' Ir~IJ . WI:III'I~~'113 ·:;?~~' I'II',':I'::. I . I.t ~., .. :.~ \~, .. r .. ~ ~'~I ': . $0.80 
NO . H STANDABD TELEPHONE ttECEIVEIt \llt lr 

~It' [lll 11t·1I1!. This n'cu!l'I' r I ~ lIlaol .· 1Iy Strlll,II '\l n ; 
t'!lrl~tlil l.·u . . with lI'e lllllllO irarol fu llll"r Iu, " d l\l a lld 
,'lIr l·UI ' . A 1'<:1')' 1(01)(1 (,ml ' j" "'" UM wd l lLi 1I\1li li itiYO 
"" cl'lv"r Ihat e Ulmvl ho Jlll t Ollt , 01 .. ,.. I, · r II ) ,,, (1 Ir y 
USI'I I lor tIll' )I;I IUO !lurjJuliu nil ~" . i ' /'ult'IIIIOIIO] ltc 
celvl·r . 

I4 Ir ~J~';III: \\~~:::: ~ "~d ll ;~·~It!I!~I; ~~I~ . . I ~ ~' r:~h'~~ . ... . . $0.75 
No . 9 IMPEDANCE COIL (Clol o Corti Tran s . 

former) . 'I'hl ~ h 11 \' ,'ry 11110 IItrlo Irlllllll "r lltcr 11 1101 114 
II ~ ... I 1':\\l' II i! \I'I )' 111 CUlil u·,:II,, " wll h Io- h' I,llOIlIo work . 
It LlIIo h i n'llll l.\' ali l\ .t: . trU U,. r"rlll l·r r"r whll'" Y' lil 
1\, ,,,101 I' ll .\' $a. IIO If you /ur,1 II III l1 d Ol IOJ OI ro kr , -r hu 
l,n lmHI' I rn~ 11 . 15 ',h lllll. 1II"', IIiI(;tr)' ~UWJ IOI UUM. I t 
ellll hI.! Il litId r" r a \u nH)' " I' I,uq" ''''' 'i tha t will 11 1111 -
).(o:lI t thl'IlI ~"'n'" I" e\I'f)' ,·J(lK!rI "It'III'·r . 1 ' 1111 I," u~uol 
8\1I'cl'~~fu lh' I" h""~l \l'lrl'II' ,oIM 1II I(IIa l,. . .\I ~o III ,·,m· 
IIcell ,," wI th alloll"lI lI . de. An J\ - I IlI!lIrlJl IICII t. S izo 
:1 x 3 1"L'iIl' ~ . 

~ ~:;: 91.:;~:,~ · :llIlIe.' l''' II ~~~~I~I.'I.I ~ I ~~ . \\·.''~~ lI t . $0.65 

"o j a rh~p" alII I \ra..i a IJO\\"'rt 11111,,11 , · (, 
lil; . I; (,.I·(' I ,·~ a wt jillY Ii tl' l{ lu't .. wi ll upcr a le If r li li a t 
;l ("' r[alll ~ po·t·1 1. .\ "t'r)' 1111,,1,\' hullt · l ll:lt r li lllt'lil. Jte 
~hlallCt.· uf ,· ,, ('h ""11 1,,·1 11": :!ou ohmll. 1'1111 ho 0011 -
"" rh'oI ""'" a 1".larh: ,·,1 a·l ay 1r~' ,~IIIHt lt l ll tr lll a very 
flll e "'af sprUIll ImUt'aol "r the hea l'~' OJ I,e lurrrished. \ 
In"~t lu te rl's tl lil; 111"t rmlll' lI l wll h wh ich to t·xJ,url lll ellt, 

l\'t.t~it. III 1I ~~.arr: ~ ~'!,I,~·, . . I ~ ' .n.~t',r . . ~ . ~I,I ~ I~! ' '' ~~ .. . $1.60 
NO . 15 RINGER withmh 11"115- 6::0 oh ms . Til l, 

ltl~ .. Is a. , ,, ,l a rl z,· oJ rlnloCt'r 1I11t! h;u. a n acijlllltah l(' 
.rllla'lIre. T "l' a,U'I.ilUtlt·rrl 1$ lIull(' h~' w" a lls 01 t ire 
. " . , II 1' ,.... .\ " " al ll , r" 1 'IItf l,' It I ~ t nlll l t' lI l . \\' it lr th l..; 
i IIKl rll ... ··· . " ' I' ("rl l', I, a h illt' i'rI/11 SllHlt111K Ilow 
II T' ~ ' ." j - ",,, ~" /~ 'I ~" 11 ', I' , ... ,1 , Y' tl i ~ hll1 r1 d have 
several of these beauUrul IIttlc Ins t nwu·nts . T huy 
a re wo rth their w<'l!:'ht In gold : tI,t' l"J\\'l.'I'hll II ll lJW d 
alolli' ht" l ll1: worth more than t he !Jrl('t' l\'t· . .uk for 
thfl e/lilre Instrument. 

p:c~._ .~: . ~_D,~t".r_--:-,s~~~~~~. ~~I,~~'_I~.~ . . I ~'~ , . . _. $0_80 

Complete 
Wall Set 

T hh is a cr"lIpl('ll- ('0111 -
rrwrd a l telpJlliol!l" slalloll 
T Ilt' " /ll11/It'1 i.~ or l "lll ~h tI 
u al;, " i 3110 tlrrlsh , wil h lll 
\\ 11 1('h i ~ ,'umallle,1 Ilrt' 1)0 ,\\,

('rflll m:IIW l'T " . Ihe :l,," 
Ohm p"lnrl7-poI rt ll~ " r , nll o! 
/110111('110" ooil T Ilt' mflll -
11010 Is ('xceJlI/onall)' em 

d PIlI . hl' III " o( Ihe t wo 
har t)' l't' \1'1111 hr a "" 

gl'llr transmislIioll , Thl' 
l'xtta sell.~lti \· 8 1II1crop lioll (" 
InuIUhpil'Ce allol two ":'''III',~ 
/Ire " ",u llto'd 011 [he front of 
t ho ('lI.hlllllt. 1('1I'ln1: II,.. 
('utiru IlI lUtUrnelit [hat d~' _ 

slrabltt al'I " 'anUICtt or COlli ' 

Ilat·tllt"S$ a II t.I ,,11Jcl,'nl'.\' 
(; u arIHiI Pt·" 10 \'fork o \'o' r 

20 m ilts. T lru t('lej.hone rec"tl'Pr i" a 
/lou lr le IlOll,,1 Olll·. ami has a. hart.! rub],t· r 
l'u.st' , ~e""'l1 bi n dillll' I"'~IS aru pror ltll'tl 
rOT C')IUlt.'CtiollS . T ht' inst r lllllent I S 0 11" 
whh' h \ I't' ('1\11 o[rl' r wil h I.rldt· to Ollir 

s malk'~ ' H ,1.1'llr Generator-shlilplllg .wt'lght. 15 Ills. Price . . .. . . . . . .... . .. . .... . ..... . . $3.00 
NO'_ 66 6 . BAR GENERATOR, Ila Ill U us XO. 55 e:\.Cl'jJt that . it has one morl" m agnt'l IIllfl the 

8rlllllluro hi IIOm(>what larger II m l more powt'rruL This Is thl.! hl!:'J;!'es t U'I'e malic anti Is t'xtrt'ou,"I ~' 

lJll trlOll$ al a. r l, llI"ul"Il~1 1 I"w I.r i, .... It 
I!\ wrolUaluflhl" 1l1l),who·r.· t·ls,· at 1":ilI [ila ll 81:,.1", 111 :01 I.:i a n 
IlIs[r Ulih'IJI u/Jt'~l llall·d i ll "alm' (OI r [ilt, " rh 'u \I tt a sk. :-: il'.1'J 

po\\,pN~~\iG G-ha.r Generlltor-shillping \\'('Ight. 30 Ills . Prlee ....... ..... .... . . . . , . . . .. . .... . $4.50 ~:~r 2~1't~~~ XO :;~·: ~: ('s ~('le~~~t~: ' ~et\~·~·lgh t. I ;, Ib-l $8.00 _ .. ---------. 
E,lECTRO IMPORTING COMPANY I 

231A Fullon St., New York City I 
I ellclos(' hert'\'flth (, cell t! In sialUllS or coin , to 

COl'I'r pOl tago. tor whlt'h ploase send mo your la t es t I 
C~'doPi'dlll Cntalog No. 20 85 lIeserlbod. I 
NAME .. ........ .... ........ ...... ...... . .... I 
ADORERS . _ . •... __ . ... • . .. .. _ • ..•. . . . .. _ . • . . _._._ . 

HTA1'F. . • . .•..•.. _ . . . . .•. _. __ . _ . • .. •• __ .n. A . N . 1- lll 

"The livest Cat:doq In America" 
Ollr big, ne\\' el('ctrj('al e)'l'Iollcdlo.. Xo , 20 Is I\'flillllg for YOIl . I '!·!'I 

Ih"ly the most complet e \Vlrt'lp!'9 aHd el('ctrlcal ('a[all'll:( hI [lrtut I II(ln)' , 

liB Rh: Pag(\~. 400 llIust ra liunj. :mo IW'l trll rrWlll8 and AllJ1tlrnlus . d (·. 
BiJ;!' "Treatise on Wireless Telell raphy." 20 FHFJF. ('t"'flOIlS for 0.11' lliO _ 
Ilalte FltF.E Wlrol~!Is COU rll~ In 20 lessons. I"H EE Cycloj"" llifl :\0. 20 
lHl"usure i'x5%,". Weight ~ ~ lb. Beautiful stilf eo\·ers. 

CARBON GRAIN 
TRANSMITTER 

A !lJ'{,{'j:cl d ('sigll or 
Ir l\Il S lllltt ~r for 101l1l 
d is la ncil \\'orl" Is Il;wd. 
0)11 \\'irl" it's$ telejlholll' 
ltdS whl"r{' IL s t('au ), 
cnrrflnt of % ttl I 
ILmpt.re is oonj\{ulltl ~· 
ro·quirt.'oI . Sin's ow r nil 
3% :'t :! ¥.: IIl('h e~, ~h i ,, 
l ,illit wo lJ;!'hC 3 Ib!! , No. 
Grfl ln T r an s mitte r as 

3 
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AMPLIFY YOUR RADIO SIGNALS 
ONE of the greatest drawbacks 'since the invention 

of wirelcss telegraphy is the receiving of weak 
~ignals at the rcceiving station. Many devices wcre 
proposed to improve this condition, but without suc
cess, on account of the mechanical difficulties encoun

TRANSMITTER herewith shown is two and three
eighths inches in diameter, five-eighths of an inch thick 
and weighs less than three ounces. It is the most sensi 
tive sound detecting device ever brought before the 
public. 

tcred in these ampli
fying dcviccs. 

Ilowevcr, this was 
recently solved by the 
introduction of an ex
ceedingly sensitive mi
crophone transmitter. 
which is known to de
tcct sound waves with 
great accuracy and 
magnify them through Practical Instruments for Commercial 

The man 11 e r in 
which the amplifying 
process is attained is 
by attaching with tape 
the D E T E C T A
GRAPH - TRANS
MITTER to the reg
ular wireless receiver 
as indicated in the 
diagram. 

Other Uses an intermcdiate tele- d S ° °fo P 
phone circuit. an clentI IC urposes. Not only is this in-

By the employment 
of the ne \\' DETECTAGRAPH-TRANS
l\IlTTER, the amateur can amplify the 
radio signals to such an intensity that he 
can hear the signals about his station with
out the need of the telephone head set. 

By the addition of a loud talking tele
phone he is able to hear the messages many 
feet away from the instrument. lie is also 
ahle to demonstrate the operation of his 
wireless apparatus to his friends. 

The super-sensitive DETECTAGRAPH-

Our SpeCial "'0 . 25 
l.oud Talking Re ceiver 
Price. $4.00 (.;:H'':'I;>letl.! 

Our Super.Sensitive 
Detectagraph Trans. 
mitter. Price. $7 .00 

Complete 

Our ,J'uper ,J'ensllive 
/ JliCrophone TrolJ!mJ/ler 

( 
( 

I 
\ 

strument applicable 
for amplifying radio signals, but it can be 
used with equal satisfaction for magnifying 
other sounds. Phonograph music can be 
transmitted from one place to 
another by means of this in
strument, and those who are af
flicted with deafness will find 
enormous benefit by using this 
transmitter. 

It is the greatest device for build
ing your Own loud talking tele
phone, detectagraph and other de

v ic e s. Model "8'1 Horn. with 

Can be ~O~du ~IU~a~k~;gDe:ke~::~~ Loud /011rin9 
telephone " 

~ 
used for Base 
any pur- Price, $10.00 Complete 

p 0 S e 
where a 
sen s i
tive de
lee t i ng 
ins t r u
ment is 
required. 

Model "e" 
Horn. wit h 
l.oud Talkill. 
Wan Receiver. 
Price, 

$10.22 
Complete 

DETECTAGRAPHS 
FOR THE EXPERIMENTER FOR DETECTIVES 

FOR THE DEAF 
ETECfAGRAPH This detecting instru

D . ment of ma rvelous sen 
sitivity can be used for detecting secret CO;,
versations. Outfit consists of Sensitive 
Transmitter, 2S-ft. Black Cord. $15 00 
I{eceiver, Headband, Case and .-
Ba ttery . Complete 

Super Sensitive No. 40 
Receiver. to be used in 
connection with Detect
agraph Transmitters. 

..... -.. ~ 
" 

$10.22 
DETECTAGRAPH JUNIOR DEAF-PHONE 

C. \. The outfit consists or 8 Super-Senslth'e 
Boisllonnault " Transmitter , with a cord COnnector; 
Co ., 25 Church \. Super. Sensitive Ear Piece with small 
St., N. Y.C. "black cord; Black Single Head-

As pcr your ad in 
" band; Black Case and two small 

.... Bntteries . Tmnsmitter 2 % Inches 
Radio A mat e u r 
News. please send me 
free circulars and full 
particulars allout your 
Detectagraph Device,.. 

NA:\lE .. 

".. In diameter, ~ of an Inch 
".... thick, and weighs less than 

"~,"~hree onnces$15.!!!! 

" Complete 

Detectagraph Rheostat, 
e&pecially made for am· 
plifying circuits . 

Complete $2.22 

G. BOISSONNAULT COMPANY 
,~ M.ken of Super-Sensitive Microphone Devicu 

~'----------------------------------------.I 
ADDRESS . 

CITY . 

25 CHURCH STREET NEW YORK CITY 

STATE ... 

YOrl benefit by II"ntiotlltlg th e "Radio Amateur Nl!ws" when writi"O '0 adver'isers. 
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WHY ~~RADIO AMATEUR NEWS~' IS HERE 

R
ADIO AMATEUR NEWS with this issue makes 

its debut to the radio fraternity. At this occa
sion it may not be amiss to state the pertinent 
reasons for its existence, and why as a matter 
of fact it just had to come. 

This magazine is the logical outcome of many attempts 
to publish a purely Radio periodical, independent thruout 
and devoted to American Radio Amateurism. 

In 1908 I started the first magazine in America in which 
were publisht many radio articles-MoDERN ELECTRICS. 
Radio Amateurism being in its infancy then, could not 
support a purely radio magazine,-so MODERN ELECTRICS 
devoted only about one-quarter of its contents to radio. 
In 1913 I came out with the ELECTRICAL EXPERIMENTER. 
This magazine has been more prominent than any other on 
account of its very important radio section. Even during 
the war-with radio amateurism dead, and nearly every 
radio magazine discontinued-the ELECTRICAL EXPERI
MENTER, at a great financial loss, continued publishing 
radio articles uninterruptedly, month after month, to keep 
alive the radio spark in the hearts of our amateurs. 

But now that the war is won,-now that the amateurs 
have won their war, by defeating a proposed new law 
which would have destroyed American Radio Amateurism 
-we will witness the most wonderful expansion of the 
radio arts ever dreamt of. The amateur is here to stay 
and so is radio in general. I predict an astounding growth 
of the art during the next ten years. Every other house 
will have its radiophone, to converse with friends and rela
tives, for business and for pleasure. Marvelous inventions 
will he made in Radio during the next decade-unbelieve
able now. 

Because I am a staunch believer in the glorious future 
of Radio in America, I have launched RADIO AMATEUR 
NEWS. Its first issue will mark the time when amateur 
radio in America has come into its own again, when it has 
been re-born greater than ever-a Phenix rising, more 
heautiful than before, from his ashes. 

I felt that the time was ripe for a purely radio magazine, 
-a 100ro radio magazine,-by and for the amateur. I 
felt that a magazine for the entire radio fraternity, be he 
scientist, advanced, or junior amateur, was 'badly needed, 
and that is why you are now reading this, the first issue of 
the newcomer. 

And here is the platform upon which RADIO AMATEUR 
NEWS stands. I pledge myself to a strict adherence to 
every plank: 

1st. Only Radio-l00% of it--1lothing else. 

2nd. An Organ for and by the amateur. The amateur's 
likes and wants will always come first in this magazine. 

3rd. Absolute Independence. RADIO AMATEUR NEWS 
has only one Boss-its readers. This magazine is not, nor 
will it ever be, affiliated with any stifling, commercial 
radio interests whatsoever. 

4th. Truth-first, last and always. When you see it in 
RADIO AMATEUR NEWS you may be sure that it is so. Not 
being affiliated with commercial radio interests, this maga
zine will have no reason to suppress important articles, 
discoveries, etc. 

5th. RADIO AMATEUR NEWS is and will be the sworn 
enemy of all adverse and unfair radio legislation. Our 
Washington representative will inform us immediately of 
any new radio legislative measures. No unfair bill will 
become a law ,before all amateurs have had their say. 

6th. The uplift of American Radio Amateurism out of 
the "kid" class, into the serious status to which the art is 
entitled. Amateur Radio is not a plaything or a sport-it 
is a useful, mind-ennobling art-it vanquishes distances, 
it saves lives and it will be as necessary as the telephone 
ten years hence. 

7th. Instructive first and last. Up-to-date scientific 
articles for your instruction will always have first place in 
RADIO AMATEUR NEWS. \Ve shall publish purely scientific 
articles every month, articles that on account of their 
length are often crowded out of other publications. 

8th. First in print with the News. You will find all im
portant Radio News in this magazine from one to three 
months ahead of all other publications-always. 

Now, my friends, it's up to you how great and how big 
RADIO AMATEUR NEWS shall be. Its future is in \'our 
hands. We're off . . . . . . . 

Three cheers for American Radio All1ateurislll

L01lg live the Radio Amateur. 

H. GERNSBACf{, 

Your Editor. 
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tII""",.,,,,,III1"III11l11l11l1tmtlllllllllll,III'''./lKI_ .... ,''''''OIIII''''''IIt'IIIII'III''''',,.,,""""'''''''''''''"''''''''111'.''''"11'''''''''''''''''"''''''''''''''''''' '''''''''''''011'111'''",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,",,,,,,,,,,,,,,,,,,,," .. "',.",,, .. , .... , ...... , ....... , .... ,, ... , .... , .. , .. ,, ... ,', ..... , ....... , .. , ", ... ,', .. ", .......... " ... " .. " ... 
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~~The Audion and the Radio Amateur·· - - , - -

By DR. LEE DE FOREST 
ll 'r ittrJl (sp (c ially for "Nadio AlIlatcu r .VCH'S" 

T 
Ii E writer rail lav claim to the 
hOllor o f ha\'illg t;eclI OTle of the 
origi1l;Ll wireless amateurs in :\mer
ica. \Vhcl1 he ~tartt·d experi1l1Cllt
t ing in 18<JH alld '99 the Art itseli 

\\"a~ ,'ery ;1I11atcurish. from the Hhumkorfi 
coil I rall ~ ll\iller to the coherer and t1"{'muler 
o i the recei\'er; while the rallgc ~ that were 
the-II co\'!.'n>d were small f!llongh to han: 
sat isfied the most jealous guardian oi gO\'
ernillelltal radio- regulat ioIlS. had slIch a 
iUllt'tiollan' then ex isted. 

I t wa ~ ;lOI ulltil 1902 and hy the il1t ro
duction o i thl' self-restoring detector ;t1ld 
tel('pholle receiver , 
the alternating cu r
rent gellerator and 
trans:fofmcr. and tile 
t II 11 t' d circuit s at 
trall :,mittcr and re
cei ver. that the in
fant art can he con 
sidered as 'placed on 
all ellglneerlng 
foundation . 

The first two o i 
these radical ad 
\'ances orig-inClted in 
America, and for 
some time distin 
I(uished the Ameri 
can designed appa
ratus from that of 
the British Or the 
Boche, 

forres of which Faraday himself never 
dreamed ; etheric voices infinitely mOre 
delicate than the faintest sounds from 
;\eolian harps of the fairies. Invisihle mes
sengers, speeding like light, through the 
da rkllc~s come whisperillg to 
him direct'" from the anten
na of some gigantic 

First, there are the plain detector ar
rangements. with and without a grid con
denser, with or without a grid Or C hatten'. 
In the old days when the lamps were ex
hausted with simple oil-pumps, we had the 
iascinatinl( "blue 1(10\\'" Or halo around the. 
plate or filling the hnlb, when a too-high B 
voltage was applie(l. Gradnally the pnmp

The story of the 
original conception 
of the Audion idea. 
using heated elec
rodes alld 1011 ic or 
thermionic conduc-

~ng- processes have 
heen improved until 
no\\' the ordinar\' 
well built audio;, 
contains too little 
gas to show this 
visil ile and beautiful 
e v·idence of ioniza
tion. With the blue 
I(low. however, a 
host of fascinating 
txperimellts can be 
made, such as the 
effect of a magnetic 
field on the glow 
and on the sensi
tiveness and I(eneral 
behavior of the au
dion - the "squeal 
ing" condition, the 
nnstal>le condi t ion 
when a hlue l>aJl 
plays around a cor
ner of the plate and 
comes and goes wit h 
each s t rOil g re
cei\'ed Morse signal 
- like a veritable 
little blue imp dodg
; nl( back and forth 
in instan taneoll s re
sponse to his mas-

A P icture to Mak e t he H eart of A ny R a dio Man Sw ell. The I nven t or of t he M ost W ona erf u l 
Thing Ever Tho ught of by Ma n, in H is New York Labo ra to ry. LOOk, Ye Radiobugs! Th e 

I nst rum e nts on the Tables About D r . DeF orest , 
ter's voice uttered 

perhaps a hundred miles away! tion thnt gases (atmospheric or rarefied) 
is . I IJelieve. so well known as to require no 
repetition here . Certain it i ~ that had I 110t 
1Ieen thorol .\' imbueci with the spirit of the 
r'ldio am at eur, fo rever on the 100kOt: t for 
I.rand Hew principles alld de\'ices, 1 would 
not have hit UpOIl the germ i(Ic..'a. which the 
"'lIhseqllcl1 t yc.'a rs have dc\ eloped to sllch 
<Istonishing lltil ity ill fields so w i(le:y di -
\ierg e1l\' , 

Alld right here let me say that the Sllr 
f;\ces only of those earl y researches w ere 
scratched . To-d'IY if a radio amateur 
wishes to begin ~ where I hegan, w ith 
a slIlaJl quiet gas IIlJrner, burllill~ ill11 -
Illillat iuf! J.,! as enriched hy salts, (sllch as oi 
potasSilllll . sodill111, ctC,), with various shaped 
electrodes. variously spaced and located in 
the flame. with the IlCl'essary ranj.!e of H. 
an d C (grid ) \'oltages. he wiIl find himself 
for ;\ triniJl~ expelhC ill the midst of phl'
llomena of dclightfl1: Ilo\'eily and attract -
1\' enes, wi lh the eve r-pre sent lu re of rlis
CO\' (.'r\' urJ,:inJ,! him 011 and on , It will not 
be dii'lienlt for him to soon disco v(~ r genll 
illt· Ulili! \, in some of his arrallgements, 
will ~ a c(;\1l1tle s:'o 1I\111lhe r of practica l appli 
(:11i oll :-. s\lf.!J.!es tillg them selves to his illgelli -
011~ and in \" e ~ tigat ill~ mind, But most lads 
wi ll preie r to s tart with the most perfected 
and lip-to-date type of three-electrode 
audi o ll lJt11b. eq1tipped witli a good assort 
ment of lUlling coils, "ticklers," variable 
condcl1 StrS, J!rid rf:SS1stance "Ieak s:' and 
I,alterie, for the A. H, and C circuits, 

Gi ven snch an rC/uipmellt ~lS the abo\'c. I 
can imagine no keener zest, 110 li velier ill 

a'f('st in any toy or de vice than the young 
man \\ ill expcrience during the Hying hOllrs, 
up in hi!) "Rauio Lah,," locked away from 
the famil v the movies. and "the gang." 

Here th~n arc mysteries to be in\'estigated 
which would ha\'c ""filed old Sir Isaac; 

Oil th e bottom side of the \\'orld, or he 
hears the call of a tiny ship a thousalld 
leaJ,!11es at sea . 

Then. tOO, and freqllently too often, he 
Can hear the surly I(rowl of distant sky 
forces ; the mmterillgs of mysterious 
st o rms coming from over a hundred hori· 
zonS : or the strange cracklitlg!' and shud
dering sounds from the uppermost ceilin g 
of the atmosphere, originatillg in or re 
flected from that illtangiJ.le "Hea\';side 
La) e r", Static, in fact, may Le profanely 

Dr, 
t902. 

DeForest, as a Radiobug in 
With His Ow n "E lectro ly t ic 

R es po nder ." 

explained as the "cackling of the H eaviside 
La\'t~r !" 

Xo amateur has owned an audion for a 
mOJlth without trying at least thirt v differ
ellt styles of "hook-Ilp"-one for each dav 
- and if he is worth his salt, he will bv tluit 
time ha\'e thollght of at least thirty 'otiler 
alld additional circuits in which he wants 
to try the 1,"lh. 

' Then there is the multitude of hetero
dyning. or regenerative and hllitralldioll" 
circlii ts-cOt1nfcting the receiver circuit 
acrt)ss the grid and plate. instead oi, as 
usual. across g rid and filament. Oile Call 
RO 011 trying one arrangement after the 
o ther, making comllarisol1s for relatl\'e sen· 
sitiveness and sharpness of tuning, 

Numerous as are these types of audion 
·'hook.lIps·' now illustrated in the tex t 
magazines. the industriolls invest·jgator can 
still conceive ne w Olles, and the studY of 
these and the search for a pllulished dupli
cat<\ to see whether or not YOU have hit 
UpOI1 a new audion ClfClllt (ancl if SO to 
classify it and analyze its operation). is 
perhaps a more f ascinatillf! problem than 
anything which other l>rallches of electrical 
research can offer, 

Th.<"!l the!'e is the au<iioll amplifier-an 
amph her ot almost anything, f fOm high
freqllency currents translnitted from Rus
sia or .I apall to the slo\\' pulse of I,eart
healS. Olll' rail try alto·ions in cascades, 
coup.led tog~ther hy inductance, Ly capacity, 
?r 11Igh reSIS1ance ; sill~le auoions amplify. 
lllg oth('rs c~1\l1ected in parallel, or small 
ones cOlltrolllllg larger, "pyramided" until ' 
the faintest signal 11ln/Jiplied ill stl'tllgt/z a 
lIIi/lioll tillles call ue heard for ulocks or 
so that a pa rty of merrv-makers can d~nce 
to Il";sic played perhaps- one hundred miles 
away! 

C~lI1 anyone wonder then at the keen and 
e ver-grow 111g enth usiasm among youngsters 
of all ages for the audioll, the little lamp 
winch seems at tn~,es to radiate t hought 
\\'a\'es as well as light, so marvelolls and 
versatile are its func tions, so infinitelv s en
siti\'e '1J~d ,del:icate, SO ,mysterious alid yet 
so certam III Its operation! 

(Conti"ued 011 rage ~3) 
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Transatlantic Radio Reception 
By Major Charles A. Culver. Siena I Corps. U. s. A. 

WITH the opening of hos"lities be
t ween the United St;ltfs and the 
Central Powers, therc arose the 

. physical possibility that the enemy 
. would interrupt the Transatlantic 

ca hies. In order to provide for such a COn
tingency, it therefore becalne necessary to 
take steps to imprm'e the then existing 
Transatlantic radio service. 

Some time before the United States en
tered the war the United States Govern
ment, through the Navy Department, in the 
interests of neutrality assumed control of 
the Transatlantic radio transmitting sta
tions at Sayville, Long Island, and Tucker
ton. N. ].. these stations having been owned 
and controlled by German interests. 

On Octoher 4, 1917, a conference between 
representati\'es of the Na\'y and 'War De
partmenH was held at New London, Conn., 
"relative to the substitution of radio for 
cahle serdce in the Atlantic." At this con
ference a plan was formulated to 
initiate a system of Transatlantk radio 
communication u to serve in event of 
failure of cables between the United 
States and Europe as bronght to 
attention by the Interallied Protocol, 22, 
Angust." The diagrams shown as exhibit 
A I , A2 and A3 indicate the general plan of 
operation decided upon. The transmitting 
stations at Annapolis, Md., and Marion, 
~Iass., were not at that time completed. 
Later, New London was abandoned by the 
Navy Department as a control receiving 
center in favor of Belmar, N. ]. Receiv
ing stations were also established by the 
Navy at Chatham, Mass., and Bar Harbor, 
Me. "Vashington was not used to any ex
tent for receiving Transatlantic traffic. 

It was believed that it would be possible 
to lind several sites so located that, at any 
given hour of the day, at least one of the 
stations wonld be able to make perfect 
copy, and that by combining the results se
cnred at several stations, an uninterrupted 
receiving service could be secured. It was 
aopreciated that the British Association 
Committee for Radiotelegraphic Investiga
tion had collected and analvzed a large 
amount of data bearing on X's,' and also 
that De Groot had conducted an extensive 
investigation in the Dutch East Indies hear
ing on this maller, bnt it was felt that the 
problem confronting American radio engi
neers and scientists wa •. from the nature of 
the case. mOre or kss local in character and 
peculiar to Transatlantic reception on this 
continent. 

On Octnher 15, 1917, the writer was de
tailed hy the Officer
in-Charge of the 
Radio Development 
Section to urganize 
the work of secur;n~ 
the necessary data 
npun which a de
cision mig h t he 
based with reference 
to snch optimum re
ceiving centers. First 
Lieul. Eugene Sib
Icy ' was detailed to 

assist the writer in the organization of the 
work . 
CONDITIONS AND EQUIPMENT. 
It was decided to begin the investigation 

by establishing six experimental Transat
lantic receiving stations at suitably located 
Army posts, with headquarters at Washing
ton, D. c., and steps were immediately 
taken to secure the necessary personnel and 
equipment. 

Fig./ 

The Receiving Set Used In TranS-Atlantic 
Work by the War Department. 

The general plan of procedure included 
not only the taking of audibility measure
ments on static X intensity and received 
signal strength during twenty-four hours 
daily, but, in addition , arrangements were 
made to secure at all stations simultaneous 
meteorological records, the purpose being 
not only to locate optimum receiving cen
terS but, if possible, to determine the fac
tors which govern extraneous electrical dis
turbances. 

Owing to the personal equation of the 
operators, it was obviously essential that a 
receiving set should be employed having a 
minimum number of adjustments. Such a 
set was according-ly designed having only 
one critical adj ustment, and so arranged as 
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to be directly COIl1Il:cted to the atltl'llIla, , \ 
<Iiagrammatic sketch of this n:n'ivillg Sl't 
as used is shown in Fi!(. 1. th," variahle COn
denser (0.003 M.F.) heing the "djnstal,1t
element just referred to. I'h" tulal indncl
ance in the antenna circuit h'HI a vall1(, (d 
approximately 14.4 ~!.Ir. Standard Signal 
Corps V.T-l detector tuLes. 2o-v .. 11 ""\l" 
Lalleries, and telephone recei vcrs were em
ployed. Standard amplil;ers. SCI<-72. '\"l're 
used in connection with these rcC"ei\"jn~ Sl'ts, 
The shunted telephonc method of llle<1SUr
ing- the audiLility of signal stren!(th and X 
intensity was used. For Ihis purpose alldil,il
ity meters made hy tIll" General Radio (" .. m
pallY. and readin!( from ullity to MOIO. wne 
employed. The complete scheme of COIlI1l'C
tions is shown diagrannnatically in Fig. 2. 

The antenna system employed in the tests 
consisted of two horizontal wires. each WOO 
feet long (304.8 meters). arranged in the 
form of a ltV," the two wires heing sepa
rated by an angle of 10° and supported on 
suitable insulators 15 feet (4.0 nll"lers) 
above the ground. This particular height 
was used for physical reasons, as in certaill 
cases it was necessary to extend the antcnlla 
across roadways, Ihis being the luwest prac
tical height under such circnmstances. The 
median line between the two wires ot the 
antenna coincided with the great circle join
ing Lyons, France. and a given recei"ing 
station. The antenna wires were placed at 
an angle with respect to one another in 
order to partially compensate for any slight 
error in the determinalion of the trlle di
rection of the great circle. As an exampie of 
the funclioning of an antenna of the gen
eral type used in these tests. there is shown 
in Fig. 4 the relation between the length of a 
low horizontal one-wire antenna and the en
ergy intercepted. in terms of signalalldihility. 

The mean values of antenna constallts 
are as follows : Fundamental wave length, 
1609 meters; capacity at fundamental wave 
length. 0.00355 M.F.; inductance at funda
mental wave length . 0.2026 M.H . 

Through the cooperation of the i\(cteoro
logical Section of the Science and Research 
Division, a meteorological observer and 
suitable meteorological equipment were se
cllred for use at the several stations. The 
following meteorological ohservations were 
made, continuous automatic records hring
secttred of the lirst four faclors listed 
belo\\". 

Air pressure 
Air temperature 
Relative humidity 
Soil temperature 

Wi"d vdocit)" 
"Vind direction 
Condition of sk)" 

Hourly oh:;en'ations 
were made on the 
1a:-:t three variahles 
mentiollecl aho\'e, 

-vri;; .ymhol X will 
h(' used throughout this 
rt'llort to indicJ\te ally 
f'xlrnneoua. electrical 
clillturbnnces. except in
It'rferenct' from other 
rnllin .tntionll nnct in
clucti Yc effects from 
rmwc.'r lines. and which 
t('ml to interfere with 
r a d I 0 comnllln icntion, 
The terminology will 
thus he! mnde to con ' 
form with the nrneticr 
flf the British A,ulOcin' 
tion, 

Showing How Efflclont Comparative Tests Were Made by Means of the Audibility Meter, 
Amplifiers In Circuit. 

The 

The per:,ol1l1t'1 at 
(":1 C h "tat i(ll1 l ' UIl

~i:;t('d of a 11011-com
lllis:;iol1ed unil'cr in 
charge. four radio 
olll'rator" a 11 tI it 
lllett'on1hlt,!il-al 1I h -
!'it'f\'t'r, .\ l·ol11mi .... 
siOllt'd lltlil"l'f was 
detaiil'tl h) :;111ll'n'i :' t~ 
I It (' tlp(' rati~lIT (\ f 
e\'l'n' t\\"o :;tati~ll1~ , 
~t'n:ra I 111 tl II t h .s 
W t' r t' fNIUirt'd to 
pn1l'l' rly trail1 the 
Opt'rawr .s 111 making 
tht' T1t'l'e.s";\n' llhser
\"atilllT.s, :\s ' a re.sult 
tin' data 1I1ll111llht
t'dh- illcrea.sed ill rt'
li;";ilil\' as tht' itl\'(s- ' 
tig-alit);l progre.ssed, 
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As indit'ated above, the shunted telephone 
method of measuring audibilities was em
ployed, While it is realized that this 
method of making observations is compara
ti vely crude and that a large personnel 
cqu .uioll necessarily enters into the records, 
crery elTort was made to reduce these fac
tors to a lIJin imulll, To this end the watches 
or " I ricks" of the operators were rotated 
and their readings checked; operators were 
transferred at times from one station to 
another; recei ving sets were also changed, 
In addition to these measures First Lieut. 
] ohn A. Riner acted as inspector and visited 
the various stations from time to 11me for 
the express purpose of standardizing the ob
servat ions, particularly the audibility read
ings, 1 t is believed that the number of 
obsen'ations made and Ihe length of time 
during which the investigation was in prog
ress, in part at least, compensates for th e 
inherent inaccuracy of the individual ob
servations. 

In determining the relative merits of the 
, arious receiving centers, the values of the 
X-signal ratios are of some value, How
ever, in the last analysis the utility of a 
gi,'en station site was determined by the 
character of the results in the form of 
actual copy taken, The Transatlantic traf
fic from the European stations at Lyons, 
France (YN) ; Rome, Italy (IDO) ; 
Nantes, France (VA); Carnarvon, Wales 
(CV), and to some extent Nauen, Gcr
many (POZ), was copied daily and the 
copy forwarded to the Washington office, 
Beginning April 1st this copy was carefully 
compared by an office force trained for the 
purpose and a daily rating given to each 
station, By comparison of these results it 
was possible to determine the net results of 
the varying receiving conditions on actual 
tratT,c, This method disclosed facts which 
would not ha ve been apparent from an ex
amination of the numerical readings on 
signals and X's alone, 

In securing the data, hourly readings on 
X audibility and half hourly readings on 
signal audibility were made, Each station 
was equipped with a high grade timepiece 
which was carefully regulated and set to 
keep standard time, The X intensity readings 
were made with the receiving apparatus set 
to respond to an 8000-meter wave and also 
to a 14,OOO-meter wave , The lower value 
was taken for the reason that it was of the 
order of the shortest wave used in long 
dis tance work and the higher value was of 
the order of the longest waves in use. X 
audi bility readings were made when using 
the detector, One step. and two steps ampli 
fication, Signal audibi lities were read On 
one step amplification only. I n making the 
audibility measurements on X's the practice 
was followed of adj usting the audibility 
meter until near the point of extinction of 
sound due to the individual crashes. and if 
no sound was heard for a period of ap
proximately three seconds the setting of the 
meter was taken as the reading, After 
some experience the operators were able to 
make fairly comparable readings. Owing 
to the high valne of the X intensity during 
the Summer months, and because the andi
I,ility meters did indicate values above 8000, 
the X intensity readings on the detector 
only were plotted snbsequently to J Illy 1st, 
A II data considered in this report were 'col
irct cd in the year 1918. 

The daily numerical radio and meteoro
logical data were forwarded to the \Vash
ington office and reeluced to the form of 
Curves and charts. The curves were so ar
ranged that at any given hour of the day 
simultaneous conditions at all of the sta
tions conld he noted, The data in this form 
were snhjected to careful analysis with the 
result s hereinafter outlined, In passing. it 
lila \, he of inter('$t to note 1hat more than 
I ~Oil separate ohserva tions were plotted for 
cach dav·s record. trn di stinct lines of evi
denre h;' i n~ recorded for each station , The 
curve Shf!pt s were 30 inches wic1f? and 
total ed 270 feet in length, The rednced 
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photostat copies are more or less unsatis
factory, as the original curveS were plotted 
on a larger scale a!)d in colors, therefore 
it has been considered inadvisable to include 
them in this article, The original curves 

COIL ANTENNA 
37 TUrns Insutated No. 12 Stranded Cop
per Wire Spaced V4" Between Centres. 
Ten Taps to Switch Beginning On Second 

Turn. 

and data are on file in the office of the 
Chief Signal Officer, the curve,s and charts 
being packed in a box marked STARS (mean
ing Special Transatlantic Receiving Sta
tions), Case No. I, and the data and copy 
sheets in a box labeled STARS, Case No.2. 

SIGNAL STRENGTH. 
Turning now to the question of the other 

variable in radio work; namely, changes in 
signal strength (audibility), it may be said 
that this phase of the general problem was 
given careful attention. In studying the 
variations in signal strength the traffic from 
the station at Lyons, France (YN), was 
taken as a basis. 

An examination of the records showing 
the mean daily signal audibility of Lyons 
(LN) as noted at three of the receiving 
stations, indicates that the signals from a 
given station may show a comparatively 
high audibility value at one or more of the 

, ... 
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The Curve Which Was Plotted to Determine 
Relation Between Length 01 Antenna and 

Audibility. 

stations On a certain date and at the same 
time a low value at another station, and 
v ice versa, It is also evident that the sig
nals from a given transmitting station may 
have a high audibility value at a given re
ceiving station on a certain date, while 
signals from some other station arc com-
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paratively weak at that particular time, and 
vlCe, versa" It was also found that a given 
stallon m~ght show a , comparatively satis
factory Signal audlblhty for a period of 
time of the order of a month or several 
months, while during some other period the 
signal audibility would be found to be low, 

An effort was made to determine whether 
barometric conditions over the North At
lantic Ocean bore any possible relation to 
the variations in signals from the station at 
Lyons, Charts covering the month of 
March, 1918, were prepared for use in this 
investigation by the Weather Bureau and 
showed barometric areas across the North 
Atlantic, especially in the region of the 
great circle passing through New York and 
Rome, and near Lyons, The data available 
for the compilation of the charts above re
ferred to were limited. owing to military 
conditions. The data showed that when a 
low barometric area in Midatlantic existed 
on the great circle referred to the signals at 
Devens had decidedly low values in seven 
cases and decidedly high values in two 
cases. At the Fort Monroe Station, under 
the above conditions, the signal audibility 
showed a decidedly low· value in ten cases 
and high values in seven cases. 

In the above connectton it should be noted 
that during the period considered lows ob
tained across Or above the particular great 
circle and highs below. At no time during 
the month was there a high off the North 
Atlantic coast Or in the middle of the ocean 
over the circle. The only locality where 
high areas occurred was on the European 
coast. From an examination of the limited 
data ,available it would appear that a low 
pressure area on the great circle in Midat- , 
lantic tends to result in low signal audibility 
on the American Continent. There is also 
some evidence for the tentative conclusion 
that cloudiness oV.er the Atlantic on the 
great circle results in low signal values at 
the receiving stations. Owing, however, to 
the limited amount of data available for 
this particular phase of the investigation, 
it would obviously be profitable to extend 
the study over a longer period under con
ditions favorable ,to the securing of mOre 
complete data. 

Charts were prepared setting forth the 
hours at which the signals from a given 
station (Lyons) have maximum and mini
mum values, r'espectively, These charts 
clearly indicated that the maximum and 
minimum values do not necessarily occur 
simultaneously at. the several receiving sta
tions. These charts also show that the 
maximum and minimum values at a given 
receiving station on a given day may obtain 
for a period of several hours; further, these 
maximum and minimum values do not 
occur at the same hour each day and appear 
to bear no definite relation to the time of 
sunrise, except possibly that the maxima 
arc more apt to occur in the forenoon, 
prior to 10 A. M, This latter observation 
is evident from the data recorded subse
quently to approximately August I, at 
which time Lyons began to work a daily 
schedule which extended ' practically thruout 
24 hours, 

It is also desired to direct attention to a 
period of unusually high signal audibility 
dllring the latter part of March. The audi
bility values just referred to were more or 
less COmmon to all the receiving stations, 
and applied to the signals from the stations 
at Rome, Carnarvon and Lyons. This 
phenomenon was also noted by the Navy 
Department. The writer is informed that 
the records of the Department of Research 
in Terrestrial Magnetism of the Carnegie 
Institution show that an abnormally high 
value of the electrical conductivity 0 f 
the air occurred on March 21. This date 
falls within the period of abnormally high 
audibility values above referred to. 
This. of course'. may be only a coinci
dence, and yet the occurrence natur
ally suggests the advisability of in
,·estigating the possible relation of the con-
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ductivity of the atmosphere to radio signal 
strength. In order to accomplish this satis
factority it would be necessary to establis~ 
a chain of observatories between the trans
mitting and receiving stations in order to 
secure reasonably comprehensive data with 
reference to the conductivity of the air. 

The experience gained during the Trans
atlantic investigation shows that a given 
receiving station does not necessarily func
tionate equally well in receiving from all 
transmitting stations. For example, the 
station at Fort Screven, Ga., was never able 
to secure satisfactory signals from Rome; 
the station at Oberlin, Ohio, was more or 
less unsuccessful in receiving the station at 
N auen, Germany; and the station at Madi
son could not successfully secure copy from 
the station at,Lyons. 

tlfFt'- TOWER 

o - TRANSMITTING STATION 

® - RECEIVING STATION 

• • AMERICAN CENSORSHIP OffiCE 

_. LAND TELEGRAPH LINE 

EXHIBIT A1 

PARIS 

America Transmitting. France Receiving. 
Paris Doslgnated As Chief Receiving Center 
and Lyons Designated to Send Acknowledg· 

ments. 

Experience also leads to the conclusion 
that comparatively little energy from the 
Ellyopea,. stations, particularly from the 
statio,. at Lyons, passes beyond the Great 
Lakes. The station was installed at Sault 
Ste. Marie, Mich." to further investigate this 
point, but the termination of the Transat
lantic investigation preventec;l the carrying 
out of this part of the program. However, 
the results of a preliminary radio survey 
made in the region of Sault Ste. Marie 
tend to show the latter site would prove to 
be a fairly satisfactory inland receiving 
center. 

Since the signal strength of all European 
stations as received at the Signal Corps sta
tion at Ithaca, N. Y., was always compara
tively high, and since the storm map shows 
fewer electrical storms in the northern part 
of New York State in the region of the St. 
Lawrence River than at Ithaca, it was 
planned to investigate the region of the St. 
Lawrence River. The closing of the ex
perimental work also prevented the carrying 
out of this survey. In view of the facts 
just stated, and also because of the fact that 
the great circle from Lyons passes approxi
mately down the 5t. Lawrence River Val
ley, it is helieved that a radio survey of 
that region in New York should be made. 

In general it lIIay be said that the stations 
at Rockport, Mass., and Princeton, N. J., 
experienced the str?ngest signals, wi.th .t~e 
Ithaca station ranklllg next. The V,rglllia 
and Maille stations showed signal values of 
ihe Same order of magnitude, but of de
cidedly lower valne than the stations above 
lIIentioned. The signal strength at Oherlin 
was of the same order as that which ob
taiued at the Muine and Virginia stations. 
As previously stated various steps were 
",ken to check the above indicated result. 
Certain additional checks were about to be 
lIIade jllst as the work was tel"lninated. If 
the data exteuding over nearly a year are 
at all Indicative of actual conditions, it 
would appear that the geogrnllhical distance 
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of the receiving station from the transmit
ting station is not by any means the only 
important factor in predetermining received 
signal strength. 

INVESTIGATION OF ANTI-X DE
VICES AND AGENCIES. 

At the same time that data bearing on X's 
and signal strength were being collected and 
studied, an effort was also made to investi
gate various suggested and original anti-X 
devices and agencies. In order to carry out 
this feature of the work most effectively a 
field laboratory was installed in Maryland 
just outside of the District, west of Wash
ington. The equipment was sheltered in a 
portable house similar to those used at sev
eral of the receiving stations. The site of 
the laboratory was in an open field, the tem
porary use of which was donated by patri
otic citizens of Washington, thus affording 
excellent opportunity for thoroughly testing 
various antenna systems and other anti-X 
devices. 

Starting with the well-known fact that a 
low horizontal antenna is less subject to 
extraneous electrical disturbances than one 
of the vertical type, a number of antenna 
arrangements and other devices were in
vestigated with respect to their anti-X 
properties. While X's and signal audihility 
measurements were made in each case, the 
final tests as to the effectiveness of any 
given device or agency was whether an op
erator could actually make better copy with 
the apparatus under test than with the 
standard low horizontal antenna. 

Previously to the experiments at the 
Field Laboratory above referred to, helices, 
15 feet square (see Fig. 3), were con
structed at Camp Devens, Ft. Brown, Ft. 
Screven, and Ft. Monroe stations, and a 12-
foot helix at the Oberlin station. The wind
ing of the IS-foot helices consisted of 40 
turns of stranded copper wire, spaced ~ 
inch between centers. The 12-foot helix 
had 45 turns. The helices at Camp Devens, 
Ft. Brown, and Oberlin were housed. Tests 
were carried out to determine the relative 
effectiveness of these helices when com
pared with the horizontal antennas used at 
the stations. The evidence showed con
clusively that the helices did not possess any 
advanta¥e over the horizontal antennas. 
The ratio was not improved and at times 
the signals on the helices were prohibitively 
weak. 

EXHIBITAJ. 

o . TRANSMITTING,STATION 

® • RECEIVING STATION 

~DON 

• • AMERICAN CENSORSHIP ornCE 

-. LAND TE.LEGRAPH LINE 

EXHIBIT A3 
America Transmitting. England, France and 
Italy Receiving. Chief Receiving Centers: 

:t~~:g~:s;~~rnOgn ~~~~~~'~:ga~:~~:~'~'n~'~~~: 
--: France, Lyons: Italy, Rome. 

Doth audio and radio balancing between 
two helices at right angles were tried in an 
effort to neutralize the X effects, but with
out success. Simultaneous photographic rcc
ords of X impulses received on two helices 
placed at dght angles to one another and in 
a vertical plane app('ar to show that the 
extraneOliS disturbauces do not occllr sinl1ll
taneously at two mutually peqlemlicular 
planes. The amplitud,' of the impnlses re
corded is not significant. In making these 
rerords the receiving and recording appa-
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ratus were interchanged from time to time 
in order, as far as possible, to eliminate ex
perimental errors. In making these records 
the helices had a common vertical axis and 
it is possible that electrostatic coupling be
tween the two helices existed. In view of 
this possibility, these tests should be re
peated with the helices placed far enough 
apart to reduce the coupling to a negligible 
quantity. 

The screening of a horizontal antenna 
was also investigated. A horizontal thou
sand-foot (305 meters) single-wire antenna 
was placed at a mean distance of approxi
mately 3 feet (0.9 meters) above the ground 
and enclosed in a screening system com
posed of closed loops of copper wire 18 
inches (45.8 cm.) in diameter, the plane of 
the loops being vertical and spaced at a dis
tance of 20 inches (50.8 em.). These loops 
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O' TRANSMITTING STATION 
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~ 
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EXHIBIT A2 
England, France and Italy Transmitting. 
America Receiving. New London DeSignated 
As Chief Receiving Centre and Sayville Des. 

Ignated to Send Acknowledgments. 

were connected by high resistance wire and 
the screening system was grounded at sev
eral points thruout its length thru 2500 ohm 
resistance uni ts. Repeated tests showed 
that'such a screening system possessed no 
advantages over 'an unscreened system. 

It has been suggested that a mechanical 
covering for the antenna system might pre
vent the deposition of local electrical 
charges on the wire of the antenna, with 
the attendant electrical disturbance. In this 
connection, it may be noted that the large 
helices, referred to above, were constructed 
of insulated wire, and several of the helices 
were used within a building. No noticeable 
difference was observed, so far as X's are 
concerned, between the behavior of the 
helices operated in the open or enclosed. 
Further tests along this line were carried 
out at the Field Laboratory. Careful meas
urements were made on two horizontal 
antennas, the wire of one of which was 
covered with a light insulating material 
having a comparatively low specific induct
ive capacity, and an antenna constructed of 
bare wire, but otherwise identical. No dif
ference in the functioning of these two 
antennas could be detected. 

It was thought that possiOly an antenna 
having concentrated capacity might be less 
subject to extraneous electrical impulses 
than one composed of long wire, An 
antenna consisting of 600 square feet (5S.74 
square meters) (~f coppl'r window screen. 
and supported at ,"arious heights ahm·" the 
earth's surface liP to 1:? feet (3.7 IIwters). 
was compared wilh a 1000-f,)(,t (,lOS me
ters) horizontal antt"t1tla consisting of h\,() 

wires. The si~nal sh'('n~th 011 the copper 
screen antenl1a was prohihiti\Tly low, and 
the ratio showC'd 110 imprO\'l'll1l'IH o\'er the 
usual horizontal antenna, 

Anotl1l'r :lnti-X pllssihilit.\' in\'csti~ah'd 
consisted of a \'ertical suhterralll'an an
tenna. At l1ul11ft'il's, V:\" ahout thirt\' 
IlIiks (·IK3 Kill,) "'"th "f the City o·f 
vVashillgl,'U. is I,wat"d th~ Cahill Hranch 
1\litlt" whkh prodncl's iron and ~opper 

(C,,"li'"h"d "" rag,· 43) 
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Design of Rogers ··Ground~~ Antenna* 

N 
O\V that the silence in regard to 

U"dcrurO/ll/d Wireless has been 
brokell, the Hadio Amateur will 
undoubted ly be ve ry glad to know 
a fel\' of th e facts in regard to 

its operation and installation. The writer 
has had the pri\'ilege of working on the 
Hogers Underground System while at the 

Great Lakes radio station; in the U. S. N. 
Radio Laboratory, Norfolk, Va., and also at 
New London, Conn. 

One of the most favorable feature. of 
the ground antenna is its extreJHe sharpll ess 
of l,wi,U}. E,'en On the very long waves of 
from 10,000 to 15,000 meters, signals of bl/I 
few meters d ifferel/ce from others of equal 
intensity, can ue easily copied 'without i"t(!Y'
jerel/ce. This feature makes the subter
ranean system very adaptable to distant 
control installations. In fact, so adaptable 
is it that the control station need nOt be 
more than a few hundred feet from the 
transmitter. 

CONTROL STATIONS 

If t11e station under constrllcroioll is to 
receive wa"e lengths of from 425 to 952 
meters I\'ave leugth. then a length of wire 
known as the "CJ(J(J ~1. (M. = meter) Opti
mum" ( = best) is used. \Vith the stand
ard 20,000 volt high tension cable so much 
used by the Amateur at hand, it is safe to 
say that in damp ground or f resh water a 
240 to 250 ft. length will be correct. 1£ 
Xo. 12 D . R. C. copper wire is used , a 
length of 140 to ISO ft. will be sufficient. 

In laying out the underground aerial 
system, wi res to at least 6 points of the 
compass should he installed. Take nOte 
of the direction from which the greatest 
lI11mher of signa ls ha,'e always IJcen re
cei,'c(1. H,lIn one wire in this direcrion and 
One in the opposite direction. 1£ a large 
number of signals have always been re
cciycd from two or three directions, make 
sure that each origin ;s in the plane of One 
~C l of wires. The la rge Ilumuer of \V,ires 

• Thi s anicle wa s past l,y the Bureau of N~v:l1 
11It t' 1J i Menc~ . 

By J. STANLEV' BROWN 
L aIc Radio Experl, U . S. Naval Servic e 

are necessitated by the marked directional 
tendencies of Mr. Rogers' invention. Leads 
from the antenn'" are brought into the 
receiving station, which should be near the 
ground-or even under it-and connected 
to a selector switch. (Detailed information 
for the construction of a suitable selector 
switch will be given in a later issue.) The 

s,\'iteh has a g round lead connected to it, 
also. 

Any of th e wires may he used in conneC
t;on wi th each othe r or a ground or with 
an elC\'ated antenna. A curious fact noted 
here is lhat upon changing the terminals of, 
the receptor from a ground lead to a second 
!:round wire, nO change is noted in the 
wave length of the primary circuit. Louder 
signals, however, result from the use of 
two wires in preference to One and a 
grollnd. 

STANDING.BY 

The approved method of "stand-by" con 
nect ion is .that of connect-ing two wires of 
cli fferent directional tendencies to the set. 
For exampl e : an east and north , southeast 
and southwest Or SOme equi\'alent set 
spaced 90 degrees apart. 

SECURING AN OPTIMUM 

The method used in seeming an optimum 
is crude but simple. After a few trials it 
was made ' plain that with the standard 
20,000 \'olt high-tension cahle a 600 M. op
timum would lie between 200 and 300 feet. 
Therefore, a 300 foot length of callie was 
buried fo r 200 feet of its len!!th to a depth 
of about th ree feet. F,'om there on to the 
end, a bare splice was made every 20 feet. 
The splices were kept off the ground by 
~mal1 squa r.cs of fi ber. The remaining' w;re 
's th en bun ed except at the splices, around 
which a hole large enough to work in was 
left. See Fig. 1. 

Arrangements. wi tll SOme transmitting 
stat ion to send out ... - . ·5 for 5 minutes, 
shou ld be made . 

Shunt an ,wtlibilit y ",rICr or an adj ust-

able shunt across the phones. Take two or 
three audibility readings and compute an 
average. Disconnect the last twenty foot 
section and repeat the process. Keep this 
process up until ·it is determined which of 
the bare splices the "peak" lies between. 
Small values of capacity and relatively 
large values of inductance give the best 
results; so adhere to them during the test
ing. Next bare splices are made every 3 or 
4 feet in the 20 foot section decided UPOll, 

and the tests are repeated. The critical wire 
length will thus be found. The unnecessary 
sections of wire are salvaged. 

TREATING THE SPLICES 

The splices are noW soldered, rubber 
taped, vulcanized, friction taped and served 
with marlin. The outboard end of the wire 
is split for about an inch, the conductor cut 
away, wrapt with rubber tape, vulcanized 
and thrust in a pothead filled · with melted 
"Okonite" or similar i'nsulating substance. 
The pothead and wire are served with 
marlin. 

The pothead mentioned is made of a six 
inch length of Y!" pipe with a cap on 
one end. 

TESTING F OR GROUNDS 

The \"ires are tested for "leaks" to the 
ground with the audion "BOO battery and a 
D. C. voltmeter. The experimenter should 
not be deceived by the 2 or J volt capacity 
"kick." Leaks of but one or two volts are 
not serious but those more marked must be 
located and repaired. . 

LONG W AVE RECEPTION 

When. installing this system for the re
ception of very long waves, it is not neces
sa ry to make optimum tests. The trans
mitted waves of the big arc and generator 
stations vary so much that any attempt to
wards optimums would be absurd. How
ever, the U . S. Navy calling wave for arc 
work is 4.000 M. A suitable length and 
size of wire is 1,000 feet of No. 12 D. R. C. 
copper wire. This wire when used in con
fTection with a standard Navy rcceiving set 
or any good long wave receiver will tune to 
15,000 M . For the longer waves, however, 
a 1,500 to 2,000 foot length is superior. For 
long wave work the underground antenna 
is far superior in eve ry way to the raised 
antennQ, 

IN REGARD TO STATIC INTENSITY 

Several statements have been made as 
to the lack of interference from static . Let 
us be fr.ank. On clear days the ground 
wire is very little better than a good ele
\'ated aerial , in my experience. At no time 
is it absolutely free from electrical disturb

. anc es, but 1t is a good receive r " ihen the 
severest electrical storms are raging-the 
operator is never endangered and ordinary 
commercial work goes serenely on. (It is 
thus easy to See what the Amateur radio 
"relays" of the future w ill be- like.) 

It is a generally accepted fact that the 
largest per cent of the small amount of the 
disturbances present in this system are 
those picked up by the coils of the receiv
ing set. As proof of this the writer has 
often disconnected the primary leads and 
attempted to copy the Atlantic arC stations 
800 miles away. It would often be impos
sible to do so, due to local electrical dis-

(Cotlli,wcd 0" page 46) 
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Experiments on Ground· Anten.na with Their 
Relation to Atmospherics 

By CHAS. D. HERROLD. E. E .• R. E. 

E
ARLY ill February of 1908 in a lec
ture to students i stated that not 
llnly should it be possible to tralls

. mir radio signals thm the conducting 
layer of the earth's crust, but exprest 

it as my firm conviction that it was impos
sible to senll long-disance signals in any 
other way than by the aid of that terres
trial conducting layers. 

1 believed that a proof of this would 
e"entually Le found, alld determined to de
vote myself to this problem. It was a ditli
cult prohlem to separate the free Herzian 
wave from the glidiug earth wave alld show 
the existence of a true earth impulse or 
component. I commenced preliminary ex
periments with oscillators of various types, 
raising both the transmitter and receptor 
as far as practicable aboye the earth and 
carefully a"oiding all ground effects. I 
then gradually lowered both the receptor 
and emitter and fonnd that as they neared 
the earth there was a tendency for the 
wa ves to drop down and ground them
seh-es, thus increasing the distance of re
sponse. 

In these experiments I used a polarizeo 
relay an,1 detector of tungsten " 'ires laid 
across sharp steel blades. 20 wires being 
used, 5 in multiple and 4 sets in series. 
This made 40 contact coherers in multiple 
series. and was very sensitive and reliable. 
I used a combination of wing and dumbell 
as oscillator ,,·hich emitted a "Whip Crack" 
of wayelength .55 meter, and later re
placed th e large ball with a cylinder to 
obtain a train of oscillations. 

Then I grounded one side and, as was 
to be expected, the distance of response 
still further increased. All this was very 
interesting but did not prove the existence 
of a true impulse thru the ground. Al
tho there was strong corroborative evi
dence I had to accept the Scotchman's ver
dict of "not proven." 

I found that it was out of the question to 
use any a f the highly damped oscillators 
and cohering devices even of the self-right
ing types; hO"'ever, I used these for deto
nating small explosive charges, in one set 
of tests firing 83 charges with 3 misses or 
prematures. 

I read Tesla's account of his Colorado 
Springs experiments in which he observed 
stationary waves due to a distani storm, 
and conceived the idea that it would be pos
sible with two synchronized oscillators to 
produce stationary waves in the conduciing 
layer of the earth and utilize them for ex
ploding submarine mines. 

This conception proved to be somewhat 
in advance of any instruments at my dis
posal, and it was towards the close of the 
following summer before I obtained any 
results. I chartered a small sloop and a 
power boat for towing. My system Con
sisted in installing two grounded oscillators, 
one on the shore and the other on the 
sloop. and a receptor on the launch and 
searching for the nodes and loops using 
fairly long wavelengths. I succeeded in 
iJroducing stationary waves without re
Ilection uy the interference of two gliding 
grounded waves. The general inferiority 
of existing methods of transmission and 
reception, and the tremendous difficulty ex
\lerienced in getting any two oscillators to 
remain constant long enough to get tests 
and to maintain the detecting system of 
constant sensibility cau~ed me temporarily 
to abandon this work. . 

I had a good shop and a mechanician. 
and having Pllt in. about 8 YeArs as instru-
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Very recently we had submitted to us 
.be accompanying article by Mr. ehas. 
D. Herrold, a painstakina and able radio 
investilator of high ,enius. From the 
documents in our hands. sworn to before 
Notary, in Novembel', 1912, and Februw 
ary, 1913, it appears 'hat Mr. Herrold 
no doubt sbares wi.h Mr. Rogers .he honw 
ors of being the first on the Bround as 
far as experimental proof of Tesla's 
theory is concerned. It appears further 
that unknown to each other the two in
vestigators followed the same paths in 
a truly remarkable manner. . . 

Mr. Herrold, however, during his ex
perimenta came across many highly im
portant phenomena. never publisht be
fore. Only to mention a few we cite : 

Transmitting signal. using Static 
only; the relation of earth currents to 
sun-spots; transmis&ion of signals, using 
earth currents ·only; proof of TRUE 
ground radiation, completely demonstrat-

in'\v~e~~a~: ';~r:uonc~a~rod~o~: congratulate 

~r~h!!~r;t~ld wOe
R ~~~s~d~;re:~~~~fve~cc;:::: 

~unate in being permitted to publish his 
Important contribution to the radio art. 

-EDITOR. 

;,.,,, .. ,,,.,, .. ,, .. .. ,, ....... ,,""'''",, ........ ,.,,''''''',,.,,'';, ....... ,, '', .. ,, ...... "' .. ".""."." ... "."'- "" ........ ~ 
ment m~ker I built and tried out practically 
every form of detector and oscillator with 
perhaps tbe exception of high-frequency 
alternators. 

The result of eight lllOlllh s' wurk sl'rvcd 
to strengthen Illy 1H.:lief ill two g"<'lIcrai 
prol)ositiolls. l·"irst, oscillations (10 lake 
place in till' earth itself W!tl'l1cvcr radio 
t'llergy is trallsrnittl'd, and sccolld , the o s
cillator mllst "altac.:i,t, the eartb at two 
points at the saine time which is dilTerl'nt 
from that of Tesla, who proposed to 
"pump" the energy into and O\1t of the 
earth at One point only. I n other words. 
the earth' must he periodically charged to 
a positive and negative IJoklltiai simulta 
neously at two mOre or less sharply defin el l 
poiuts one-half wavelength apart. I COn
cluded that unless SOme mOre positi ve and 
relia!.>le method of production of undamped 
waves were developed and ullless tlien.' 
should be discovered more stusitive and re
lia!.>le method of detection, ground wire
less could not succeed. 

About this time the technical magazilles 
pU blisht repons of the improved sy<tcm 
of Valdemar Poulsen, and shortly after
wards thc American Compall" took Ovcr 
the patent rights and cBmmcnce,1 develop
ment work after the truly American fash
ion of overlooking nO details . J became 
interrsted in arC systems an(l saw in the m 
the successful solution of the problem (Ii 
Earth Potential Signalling. T he greatest 
secrecy was maintainrd over the improve
ments being made on the laboratory sets 
furnished from Copenhagen, so those of 
uS ",ho would profit intellectually were 
obliged to content ourselves with the com
paratively meager reports of the original 
<:xperiments. The American Company a t 
hrst made the mistake of trying to de
velop the rapid, automatic Einthoven Gal
vanometer Photographic }{ecorder as well 
as the Rad io-Tekphone !.>efore thc\' had 
either their oscillating or detecting system 
perfected. At last they aLandoned these, 
perfected their active arc and its cooling
system, producing oscillations of the third 

ch Mr. Herrold's Startling and RevolutIonary 
Made. Note the Unusu ~ 1 Apparata. 
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order ( Unidirectional ) , and then made 
their greates t single improvement by cuttlllg 
the arC into the ground circuit. . 

Ear'" in 1910 I aga in commenced experJ
rnelll illg 011 Grollnd U.adio. On the south 

Iflre JIOllcOl1y 
(OVplfd /0 eorth 
)ofh MdJ lree 

and Il cst of the high steel building .oi the 
Garden City ilallk ill San Jose, Callfonlla, 
1 constructed diffen'nt forms of alltellJl,e 
containing ill all ol'er 11,000 feet of wire. 
For purposes of comparison one of these 
was a Hat tOP hent L and the others were 
dipped down almost to the metal roofs, 
being gronnded at their highest pomt thrn 
the instruments . This was particularly 
adapted to the da mped spark we were using 
and served admirably to charge up the 
earth and carryon earth potential signal 
ing. Its large distribnted capacity made. it 
impractical when we tned to use It with 
nndaml)ed oscillations. Using 7000 feet of 
this antcilna system, my students Inade pre
liminary tests and then Mr. );ewby IrallS
lIIill,d II dislaller of 90 ", iles wilh all ex
pelldilure of ollly 15 wa lls of input energy. 
~-1r~. Glass and Mr. Newby, my two 
operators and the students were anxious to 
pnblish this, so the material was prepared 
and placed in the hands of Mr. Gernsback, 
then Editor of "~Iodern Electrics." It will 
he found on I)age 296 of "Modern Elec
trics" for August, 1910. If you will Care
iully read line 5 you will find this state
ment : "Flirt her tests were carried on the 
iollowing day, the Farallon Islands regis 
tering interference showing that the 
eA RTH'S I'OTEKTlAL HAD BEEK 
DISTURBED AT THIS DISTANCE 
(ahout 90 miles). III Ihis expression y Oll 
filld Ihe IlIflJlhle opiJlioll o f all obscll re 
radio experimenter lJuried, but put there 
for a purpose." 

III October, 1910, an opportullity arOse to 
prove the ~rolll1tl -potential theory in a posi 
li,'e and absolute manner. The lle,\" 9-story 
steel huil,lillg of the First National Bank 
was ahout completed, and thru the cour
tesy of the l'residellt, Mr. Willis Claytoll, 
alld the coustructor, Mr. Amhrose, I waS 
~i"cll permissio ll to carryon researches . 
I connected my instruments in the base 
I1H,'n t to the main fer<ie rs of the wiring 
system which were completely surrounded 
by steel conduit, ami signals were sent anrl 
received. I was assisted by :\Ir . Allen 
Stauffer alHl Ill V sttldrnts. 

To st ill fnrther carryon these researches 
ullder condi ti ons caref11l1y selected , I uuilt 
a callill in a Ilocket gulch off of Linden 
Canyon ill th e Santa Cruz \Iollluains. 
E very board of this cahin had to he car
ried in by hand ol'er a steep trail all,l 
,Iown a long slide. A gah'anized steel 
wire over 2000 fect 101lg, Fig. 20, waS Sus
peIlded over thi s g ulch with meallS provided 
for direct or static ~rol1ndillg at each end 

0 1" hoth ends and mean s for cutting in the 
illStrlllllents. 

It might I,e thought that the use o f a steel 
wire was oi,jectionable, i)ut since the skin 
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, penetratio n for the frequencies (oscih 
lation) of the stations which I was using 
as checks, were less than the thickness of 
the galvanizing and the magnetic retarda
tion due to the action of the steel on the 
internal lield was only a small percentage 
of the total , I found the steel wire 
a nswered my purpose quite as well as a 
stranded, hard-drawn phosphor bronze or 
(opper cable. However, I suspended from 
this wire at right angles at its middle point 
3000 feet of copper wire so as to get 90 
degree directional working. This wire 
was insulated from the steel wire, and was 
also arranged so that I could directly or 
statically ground each end or both ends. 

Onund Irtf oMtr I _ A I 
end Jlolleo/I!! lJLUj 
ground~d 

Storms destroyed the copper antenna after 
my first tests, but the steel wire remained 
by permission of the Navy Department 
until finally removed by order of the De
partment of Justice a short time before the 
signing of the armistice. 

rig. 6 
Roisinq Jubmerged. /Voler.proof 
/rdes from wofer looir, to demonslrt:tle 
the p05S/bditil Of flying !riles from 
o "Juo" runninq submerged, 500510 
trommtl hig" power long wOVI!S 

T strung wires thru the almost impassable 
brush in va riolls direct ions, and in one case 
grounded the wire at hoth ends in t wo 
springs of fresh mountain water, Fig 20 
(lower) . I also tried star and delta con
nections, lI s in~ three and four grounds, 
tried radiogolllomcters on two right angle 
ground an tennas, F igs. 16 and 18. In One 
case, Fig. 17, a T was used parallel to the 
earth and rOllnded at three points with pro
visions for cutting out each Or all grounds 
in some tests. This T was not sharply 
directional, and a greater number of sta
tions were audible without critical adjust
Illcnts of inuuctance and capacity. In fact 
my plan was to try every possible arrange
ment that migh t throw a little light on this 
fascinating riddle. 

Althougll these tests were performed in 
a completely land-locked pocket gulch sur
rounded hy high mountain walls, we were 
able to receil'e readable signals from great 
distances under ideal conditions of inter-
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ference and static, in fact on a background 
of absolute silence. So remarkably frie 
w ere 01/ signals frolll slrays Ihal I hav t 
repealedly /leard Illy operalor 01 "'y Sail 
JOst Sialioll breathe i .. ,o Iht ",odlllalOr of 

80lhMds I __ I 
direcllf! gtWnded lJlQj 

Illy arc Radiopltolle Or drop a phollograph 
llcedle, or brush his sleeve agaillsl Ihe 
1IIoltlhpiece. (l had in the meantime de 
l'e1oped my Own multiple arc radio-system 
based on the Jahnke principle, and was in 
fine shape for experimental work. I had a 
four and a six arC set of carbon and copper 
tuhes immersed in liquid alcohol, both of 
which had heen used in l<adio-Telephone 
tests up to nearly 1000 miles.) Illy students 
lIsed to sit in the little cabin and copy 
press and commercial messages. It was 
hy a study of thousands of words copied 
on these wires that I obtained much val
uahle data as to selectivity and directivity. 

I also went across the Santa Clara Val 
ley into Alum Rock Park, a puhlic reServe 
completely surrounded by mountains, and 
there performed experiments with wires 
laid on the ground, wires grounded at both 
ends or One end either statically or Qirectly, 
Figs. I, 2, 3, 4 and 5. In One case we re
ceived signals on a wire grounded at One 
end to a rail buried in the old Central 
Tunnel and the other free, and in One 
test grounded in the Penetentia Creek. /11 
0'" caU the wire waS laid ill Ihe bed of 
the slrea1ll. I was assisted in these tests 
by Mr. Camp, of the IIlarconi Company, 
and Mr. Newby, a vcry able IIlarconi 
operator. . 

A great measure of the success of this 
mass of experiments was due to 1I1r. E, A . 
Portal, who was with me for Over 5 years, 
and since the war was Chief Radio Elec
tr ician at Goat Island. He was a remarkahle 
operator, who could copy off a Wheatstone 
Automatic at unusual speeds. In com
parative tests with audion amplifiers and 
Malay Kites and ground antenna! he 
showed wonderflll ahility in picking out 
some particular station from a mass of in
terference and static. A report of these 
kite tests and tests of the Radio-Telephone 
is to be found in a thesis of the University 
of California, 1916, by Messrs. Partsch, 
Reid and Stull. Stnll, a graduate student 
with me for four years, also assisted in 
my tests in San Francisco Bay, in which 
we combined lIIalay Kites with submerged 
ruhher-covered wi res and dragged suh
merged rubher-covered wi res a fter a fast 
launch (Figs. 6, 7, 8 and 9) . We used 
three step vacuum amplifiers and oscillating 
audions of great senSibility, 

Still further tests were conducted in 
Alum Rock Canyon. Thru the extreme 
courtesv of IIIr. W. H . Davison, Chief 
Electrician for the San Jose R. R, and Mr, 
Brown, in charge of the Sub-Station. I 

80lh ends Jlo/leo/I>' I A A I 
grounded. lJlU) 

wa s allowed to hook a long portable cable 
to the 600 V.D.C. line directlv at the Sub
Station, and operate my 4 and 6 arC Radio 
Telephone sets. This was an ideal ar-



July, 19 19 

W()f',t.v1g from a 1119" untenno 
nru a Jl/lJmety#cI llIOp of 

rulJtur coyered wire 

rangement, as it gave me great flexibility 
and enabled me to make quick changes in 
the field. Furthermore, my sets were 
portable and quick acting, being magneti
cally controlled so that from 4 to 6 series 
arcs could be stopped and started instantly 
without a hitch. In fact my operator could 
break in the middle of a two-syllable word 
and make the arcs "come back" instantly 
without any loss of annunciation. Our 
boys could unload the entire equipment from 
the auto and balance up ready to operate in 
a few minutes. 

Results showed that transmitting ground 
antennre must be raised from the earth in 
their middle portions to avoid too close 
static coupling and the effect of close-bound 
charges and yet be closely coupled with 
the earth at their ends. The arrangement 

-~===-=-:::::=...:!!:~~~~~.2~-~~=~~~~~:t:= . 

Recdving from trailing submerged wire - -

;:i .9 

shown in Fig. 5 when the wire is slightly 
raised, Fig. 19, and the upper wire of Fig 
20 are adapted for transmission. Long 
ground antenna should be of Litzendraht 
or preferrably of thin copper strips built 
up into a cable with empire cloth striP sep
arators, the strips beinp turned up edgewise 
to the earth to avoid tntertlal surgings and 
breakdowns within the cable. I built up 
"Litz" cables, in fact I have on hand now 
over 5000 feet of this (100 strand) and 
some 500 strand "Litz" which we stranded 
ourselves from No. 34 and No. 36 insulated 
wire. Ground antenre must be laid in the 
direction of the station to which or from 
which signals are being sent or received, 
and when their ends are localized have a 
length Yo W. With shorter wires induc
tance added give them an electrical length 
of Yo W. With wires like Figs. I, 2 and 

iIo 

DirectiYe, Jelf!ctlye, Non slot/e system. 

rig. 10 
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3 adjustments are not so critical, and the 
length of the wire bears no simple mathe
matical relation to that of the recepted 
wave. To get results with submerged wires 
long undamped waves were necessary 
which probably account for Kiebitz's nega
tive results with dirt-covered trenches and 
damped short waves. "Whip Crack" waves 
would not penetrate at all which partly ac
counts for the absence of static on ground 
antennre. 

I became deeply inte'rested in investiga
tions into the nature of static and its rela
tion to ground effects. I found that 
"Grinders" or "Whip Crack atmospheric 
X's act as StosserregulIg, or shork ex
citers, setting up persistent oscillations in 
any antenna of any period. Hence the 
utter futility of any attempts to !tet rid of 
static directly by weeding or siftmg in the 
receiving set. The ground antennre are 
static eliminators naturally because the 
earth is not a free vibrator (at least for the 
range of vibration in use in Radio), and as 
stated before the penetration of the ground 

direclionol, slotie 
min.i'mu.'77. 

component for highly damped impulses is 
practically zero, which is proven by the 
use of subterranean and sub-aqueous an
tennre. 

Observations conducted by me in Sep
tember, 1910, indicated that "Grinders" and 
"Whip Crack" atmospherics originated 
above the antenna. This was shown by the 
use of a statically (artificially) charged 
carpet aerial placed directly above a small 
receiving antenna and also by actually main
taining an artificial static charge on the 
antenna itself with means provided for 
changing the sign of the charge ,as the 
polarity of the air chanll'ed. .I have an 
affidavit on this conception bearing the 
date September 28, 1910, but no patent was 
taken out. I believed then and still think 
that this form of static originates very 
high up in the earth's atmosphere and is 
caused by impact of visible and invisible 

meteoric bodies entering the earth's atmos
phere and setting up electronic disturb
ances whose intensity varied with the 
amount of electrification of the air. When 
this matter is finely divided and of con
siderable volume these disturbances are so 
nUmerous as to be inaudible, but set up 
continuous oscillations of small amplitude 
in the antenna sufficient to keep the detec
tion partly broken down. It would mani
fest itself by a lower audibility of in
coming weak signals. The existence of 
this "inaudible" static is shown by placing 
a galvanometer and valve in a raised an
tenna circuit and noting the weak current. 

At the time the tail of Halley's comet 

13 

was to contact the earth astronomers re
quested radio men to note the effect, if any. 
I conducted tests for several days before 
and after to determine if there was any 
noticeable change in the atmospherics or 
signal audibilities. A curve was sent by 
me to Dr. W. W. Campbell, Director of 
Lick Observatory. My results were per
fectly negative as far as any effect I was 
able to note. . 

It is with deepest interest that I have 
read of the Anti-Static Antenna of Mr. 
Weagant of the Marconi Company. The 
masterly manner in which he has handled 
the vertic1e-propagation principle in his 
epoch-making discovery of a static elimi
nator should be an inspiration to all re
search workers. 

To show how close a man may be to a 
great fundamental invention without per
ceiving it, I call attention of readers to 

my experiment in Fig 11. This combina
tion antenna was designed primarily by 
me for the purpose of showing the differ
ence between the pure ground component 

.and the gliding wave by comparing it with 
that of Fig. 1. Had I taken the precau
tion to carefully balance each One of the 
vertical wires and equalize their oscillating 
constants (Fig. 11) I would possibly have 
stumbled onto a static "Stopper." As a 
curious biproduct of my researches I SIlC
ceeded ill trallstlliltillg sigllals by tIIeallS of 
slatic, I/sillg a "Chopper" alld key ill Ihe 
grol/lld circllit of all ordillary b"lIt L all
Imlla alld 110 olher power. 

In experiments with ground effects 
(ColllillllCd Oil 1'''!1'' 44) 

3000 ft. squore sp'rol used os qrountt 
r'llenno porolle/ 10 80rlll 

rig. IS 
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A New Electron Tube 
T 

HE ~r.,·nt furms ot electron tube 
limpli c( ddt-ClOT, or o:)cillator, al· 
tlwubh remarkaLle rur their adapta· 
t>tlH ) .. nd crtici"ncy, ha ve developed 
~Ionll mure u r I,,,. well defined path s 

QJld denated ,e,) little lfl principle f rom 
the vngln.1 form . 

\. \4(UUnl luLl:' has Leen developed, ho ~\'
C\ er LI the authu r which nOt ollly depa rts 
t'lltl rt'l~' irvrn prt"\ IOUS u~gC:J hut opc-ra le ~ 
IA Ine.ns of "hat J5 Lelleved to Le a new 
t'ift"Ct ~ 11 ctc~ trvf )'lh futlduc/IVU Itf a il o t 
di"/,,"t,,, 

Befo re conSidering the operat iona l char 
actf!riStlCi of ttll~ dC'lce a descrip tion of 
the tube st",,·t ure \\ til probaLly a id in 
under . tanding more fully its fUlictions. I n 
Fill. I the >truct ur< is sho .... 11 diag ram 
matlc"ll} where F I. a filament ; C i; the 
cvntrolling deCtrOde surroundillg I F) Loth, 
cuntil.lned \\ "hin a glass tuLe T , the " Iec
trode .\ on the outer \\ all being a me ta ll ic 
coating applied direct ly to the glass surface. 
In operatiun th is electrode l A ) is connected 
to the pO.ltll e t«minal of a Latt er), the 
negam e terminating at one end of the fila 
ment and" hen u>ed as a detector of radio 
f rtqut'ucy 06l"llIation~ tht' reCl"I,'e r s are in 
cludl.-d In thiS (IrCUI( 

in prete rice this lube IS exhaus ted to t h~ 
highest obtamable vacuum, and therefore 
the filament , \\ hell he"tcd b) ItS ba tter)", is 
t he: suurce' or a llure eltctronil..' emission 
" llIch forms the cOilneCt l1lg link for Ihe 
' B ba tt ~r)" I'et\\"en the filamen t alld the 
d.!lode t:leCtrodt the re~IS t allct> o r t hi s con
necti ng Iillk Var}lil;; \\itll the voteli tl al of 
the CUlitrOI. 

The !Joint of immediate interest is III~ 
""JS~gl oj ("rr~1I1 1"")"9" I II" '1/"55. t...l ass 
has U1) Iv the prnent t ime been looked u[>on 
a, at least a fair insulator although it has 
Leell kno \\ n tha t at or near the IIldtillg 

1 
t'\,.--""1:r/1o. '" 

~ ... --,~~,,~ hi'Yf'J ( 

I -
S n Oll'lr ln g C Qn<Juc Uv tt)' Of Cl •• ::!. ~ t 

V .rlOI..I:lo T~",p 'll: ra t u'-cS 

1W.,lllt II lH:{umt'~ " -.; t JI j 11I~ 
propt:'rn (lr l,.nvnlln/t. .. t rvlld~ l(ln.tUdl'~ 
\\ ht'll hC.J tC"o tv" ,C"mi·liuld :t l .it.lr i~ pruL..1LI~ 
sh~r("d 1.\ all vthrr ~"-lAlkd uldl"ctrH' 
LUI II 1~ ;,L,iuus that II \\vuld 1,C" :a,t,SOllHl"1\ 
IInl~(lhl~dt' 10 upn:ltc: .J 'olCllum t lltll o.& t ')Ul h 

ll"lI1}Jrr .. I II rt' f d4~' L,llo: I .. tl) "JItC"rt .... 1 
apl,ruxlltUh:h' .t2~100 awl doc" lI\') t att.1Il 
Trd hr..l l UHt d ht'atrJ h) OiL. ,Ul t)'JU~ C 

I d,nS, hu\\ C\'l-r. \ \ hC"1 {'J!H;,t.ct \\ Ith 
"-l"rt~1I1 dl"tnrOl">. ltrlUJllr~ :.. ;.:oud ( ,ndUll llr 
d.1 100r lu\\rr t \"'mprr:atllrt" th.dl IhtSr, out 

'1<. E , ~ II '1:. rva n,Ih...;1 T( C'1,h nco l E1 
trl>. l I n 

By ~H. P. OONLE· 

S ILVER 

F ig . 8 . Typ~ " C " New Donl ~ E lec H o n Tube . 
I t Op~ ,. ates On a New p ,. l ncl ple I. e " E le c t ro · 

IY 11c C o n du c tion o f HOT Glan . 

Ihe ""Olldllc t ion through it when in th i! COn~ 
dlt lon is I.u rcly electrolyt ic, and all the phe
nomena accompany"ing cond uction t h ro ugh 
a l iqU id ~1 l"clrolY I t: are p r(' sent in ho t glit ss, 
~lIch a, decOmpOSlt lOl1. po larizat ion. t' tc. 

("ul1d\lc t ivih I t:'Sb o f g ias, ill contact wi th 
'JfluU~ l"ll' IIl~IIIS \\ ' t'rt:' made by prrpa ring 
. liort le ng th . o f g lass tubing ( F ig. 2) with 
a hand oi the lTlt:" ta i surround in g th e outer 
l'lr":U lnrt'rt'lll' (' nea r til t:" middle o f t ht- tl lbe:> 

d lUi OIl ,ccumJ t...Hld or ti lt> saint' llI t' tai illsidr 
t he tubt" IlI1Illl:dla tely lIlldt' r l he Oute r ba fl d , 
Ih l) tllhc bf'lll..,! heatC'd to t he reqUtrt"d t tom .. 
IIt"raturf' III ~UI ('\t"C'trtC 1)\ e-n. 

It \\ .I~ found that U)lIh! rlertrodes of 

I. 

,. 
., 

, S t r u c t uroiill O eull . o f t he f'\oIe """ E le ct ron 
T"b~. . 2 H ow thC' Q l... Cond~CUy it )' 

T ea' a W C' ''e Ma d e , 

~u~ elemwt! a s coppt:'r, tin, iroo, nidel. 
plaunum, ~tc .• aN ar'~"'" rolarjL~li". lo"t 
,./~u "hich yery g reatly mcn.sed the re
sista nce o f the combination. This is " i th
OUI doubt due 10 a n t1ect rol~ic actiO\) a t 
the anode surface ",h ich r"nd~r> i.t iLlmO$I 
non -~onduc~ive . \\ hlle the ~l.ss is in this 
condltlon, If th~ source o t potential Le 
sho rt circuited, the energv hdd on the de<:
!rode s urfaces will be reiurned throullh the 
circuiJ_ A ll o f these phenomenil, . Ithough, 
of Course, perfectly commonpliloe in a 
liqUid conductor, have, it is beli<-, ed, up to 
the present l>een uru.:no" n III a solid 

\Vith silver el.-ctrodes tbis Iii!! act ion is 
almost entirely absellt ; .0 much so that 
glass w ith one electrode of Iilver ;m d one 
o f nickel wi ll , a t the proper lemper.lure, 
become a fair conductor when Ihe sih 'er is 
Ihe anode terminal of the .. ppiled E . lII.F 
b"1 will b( tI,'ry h jgh ruislall(( ,, ·jlli s11t~, 
til' (alhode . 

Fig. 3 is the currelll-Iemp~r .. ture curves 
for the glass sample! prepared , one with 
bOlh electrodes of silver and lhe other hilv
ing t WO plat inum electrodes , the aPl'litd 
pOl<l1t ial in each case being 20 vo.lts. 

It m ight be ,urpo,cd that the electrolyric 
di sassociat ion 0 the glass \\ ail s would 
mak~ It I mprac"C'.abl~ to COnstruct .. tubr In 
th is mallne r. Thi. was found nOt to l>e the 
Cilse, for it i. entirely feiliible to so d is
tribu le the CUrrenl dens ity and m.~·nilude 
tha t di.as.ociation will take plil"" at • Ycory 
slow rale, and gla ss life will I~ one of th. 
smallest factors ill the tube life. 

Several types of t ul>es wh ich are illus 
trated, opt"raliuR by the conductj~e prop
ertieS of heated I:lass, have been designed. 
the glass being heated to the required d~ 
gree Ly the filam .. nt and maintained at ils 
proper temperatu re by ~"rlosi" .q Iii , I .. ~, 
u ... thiJl a" o .,'t"r sh,lI 01 a/ass T b is is p ro· 
vided wilh ,"enti ilt its lower end in order 

... f--+-+......,f--tI 

t · 

C urVf: Sho* . n~o~~::~~::!~t:~.tnod. Cune n1 

Ihat the tem pe r" ture wljl nOI e"c~ed it! 
vroper va lue. 

The t'vaol4tion of a tul ... of this type is 
(,xlrem~.I'y simple. for, owing to t h~ ,c-ry 
snl.JI nlrl.llic 4re. s t'l.poscd .ud tbrir clost' 
proximity, it i. possible to ~·c.lC'anft t he tubto 
of ). ... by >Imply JjgtlliniJ lb. filament " lid 
~pplyillK " 10\\ potential l>et " .. ell on. Ie, of 
the fililm~nt ",,4 dl~ <>-ternal anode.. Thi. 
pole-nti.1 is . ho \\t",-er, usuiIlJly twier .i ts no r 
mid operating, "Jue.. "itk the fir"" aPl'li
calion o f tJlli polntu i.1 thC"rr h in f'mis~on 
of j:a$ fro lg Ih~ &l . .. tube willch i.f d r . ... n 
off b) I h~ PllDIP, but lIft~r .. f~w minut .. ! 
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Radio Translator 
By MAJOR CHARLES A. CULVER. 

T
il E mOst promising de vice for the 
elimillatioll of extraneous disturb
ances, including interference from 
other stations \\'hich we have investi
gated, is a device designed by this 

branch, a working model having been con
structed in the Signal Corps Field Lab
oratory. Briefly, this device consists of 
a tuned reed associated with an electro
magnetic system, and an external acoustic 
resonating chamber. Drawings showing 
se,·e ral different ways of assembling the 
parts arc shown in our il1ustration. 

The telephone receiver commonly em
ployed in connection with radio reception 
is incorrectly designed for use in radio 
work. The telephone receiver was origi
nally constructed to reproduce the voice 
with its many overtones, hence the 
diaphragm is highly damped and has a 
comparatively flat resonanCe curve. The 
result of such a construction is that X 
(static) and other extraneous impulses 
excite the diaphragm, as well as the signals 
themselves. The signal impulses from a 
radio receiving set closely apllroximate a 
monotone; that is, the signal tone is com
paratively free from overtones or upper 
partials. Quality or timbre therefore need 
not be considered in arranging to translate 
these elect rica I impulses into audible 
sounds. It there fore hecomes possible to 
design a translating device for usc in radio 
work which will be highly selective with 
respect to signal tones and which will re 
spond but feebly to impulses out of re
SOnance with the vibrating member. 

I'roceeding along the lines just indicated, 
the device referred to in the second para
g&.aph above has been developed. By the 
usc of a comparatively stiff reed, R, of the 
proper coeffIcient of elasticity, and fastened 
at One end only, the so-called "musical 
effect" of the X's, commonly present in 
o ther similar devices, is very much reduced. 
The proper mechanical relation of the re
sonant chamber, C, to the reed is important. 
Energy from the resonant cham her is con
veyed to the ears of the operator hy meanS 
of short rubber tubes similar to those of a 
stethoscope. The device is exceedingly 
simple and rohust . It is prefe rahle to ell
close the resonant chamber and the elect ro-

A Modification of the R<ldlo Translator. Here 
the Reed Is I nfluenced By Two Electro~ 

Magn<,;ts. 

magnetic parts in such a manner as to pre
vent extraneous noises and air-currents 
froill acting upon the resonant chamber, 
The efflciencv of this device, which might 
I.e called a rad io translator, is not as high 
as the I,est recei \'ers used for radio PUf-

SIGNAL CORPS, U . S . A. 

worn bfl operotor 

FIg. 1 

The RadiO Translator Spells the Doom of the 
Telephone Receiver. T he New I nstrument Is 
Highly Efficient and . Greatly Eliminates 

StatiC. 

poses, hut repeated tests show that the ratio 
of the X's to signals is materially improved 
by the use of this apparatus, and high when 
"sing the radio translator, in connection 
with two steps amplification, for comfort
ahle reading. The use of the new device 
makes it possible to reduce the ratio in 
practically all cases at least to unity. .. 

Aside, ·however, from the poss.ble uhhty 
of th is device in connection with the re
d"ction of the effects of vagrant extrane
ous disturbances, the apparatus should 
prove to be a f considerable utility in pre
,·enting interference from nearby high 
power continuous wave or spark sta tions. 
I ts performance in this respect has been 
very satisfactory. Owing to the fact that 
the de vice consists essentially of a double 
fi lter, it has been found by actual tests that 
wave lengths differing by at least 1 per 
cr nt. can he completely shut out. It has 
al so been fOUlHI that this receiver when 
tl sed for the reception of spark signals 
smoothes out the spark tone into a clear 
musical note, 

Owing to th e fact that the final design 
of th e radio translator was not completed 
tlntil abo"t November I, it was not possible 
to g ive the device a tr ial at the several re
ceiving stations, but practical tests made at 
the Field Lahoratorv extending over a 
period of a Ilnmber of weeks have shown 
that the inven tion of this apparatus marks 
a disl intt advance ill the means designed to 
overcome the interference in radio com
mnnication. S teps are being taken by the 
Chief Signal Off.cer to secnre legal protec
lion fo r the nse of the radio translator by 
the Go\'ernmcnl. 

Radio Audiometer. 
Another picce of apparatus developed at 

the. Field La ho r.a tory, which, though not an 
antl-X deV ice, IS so closely related to this 
and similar future investigations that it 
will he "escril,ed here. 

All who have attempted to deal with the 
.measuremellt of radio signal strength ap
preciate .he desirahility of an improved 
method of making stlch measurements, All 
effort has accordingly heell made to devise 
some device or comhination of apparatus 
which might gi ve resuits that arc more 

nearly quantitative than those obtainable 
by the shunted telephone method. 

Reference has iust been. made to a piece 
of apparatus designed by the Transatlantic 
Branch to bl! utilized for the purpose of 
eliminating extraneous disturbances of 
various types. Using the electromagnetic 
system of the radio translator basis, a de
vice was designed which gives promise of 
being ·a satis factory quantitative method of 
measuring the intensity of radio signals and 
X intensity. 

The drawing listed as Exhibit a shows 
the construction of the device. The electro
magnetic system . W actually used was that 
taken from a P-ll W E telephone receiver. 
The steel reed R was a portion of an, 
artist's spatula, and should, in practice be 
just stiff enough ~o prevent it being dr~wn. 
to the pole pieces of the electromagnets 
when adjusted a distance from the ~ame 
giving maximum sensitiveness. The length 
of the reed used depends upon the pitch of 
the beat tone desired. 

If a tiny mirror, C, of the order of a 
square rnillimetre in area, be fastened to 
the free end of the metal reed, R, by means 
of an exceedingly light and ' short piece of 
very flexible material, D, such as celluloi.d 
or colodion, and th e reed is caused to 
vibrate the mirror will tend to rotate about 
the axis located in the thin strip to 
which the mirror is fastened.' By malcing 
the. strip which supports the mirror very 
short a · beam of light reflected from the 
mirror to a scale 70 centimetres away will 
be moved through a distance equal to 2500 
times the amplitude of the metal reed 
itself. Referring to the drawing, L is a 
suitable source of light, A and B lenses ar
ranged to give a well-defined image of the 
source L at the conjugate focal point L, 
this image being received on a suitable scale 
Or sensitive I?hotographic paper, Signals 
having audibilIty of IS will give a deflection 
of 2 millimetres on the scale. A deflection 
of this magnitude is ample for photographic 
recording purposes and may readily be in
creased by amplifying the signals or using 
a greater scale distance. For quantitative 
measurements the deflection may be read 
directly on the scale or by means of a sec-

Stili Another Modification. Any Amateur 
Can Construct This New Device. In Time It 

Will Supplant Head-Phones. 

and optical system. The essential parts of 
the apparatus arc exceedingly simple and 
the device is · very sensitive, having a higher 
sensibility and being decidedly more rug
ged than the similar apparatus made by the 

(Conti,,"ed Oil page 46) 
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Modern Amateur ·RadioApparatus 

T HE closing of amateur radio sta
tions two years ago was no doubt 
regarded as a great hardship by 
most of the radio enthusiasts at the 
time. Yet, now that we can look 

back on what has taken place, it was 

"""''''''''''''~'''''''"I'''''''''"''"'"''"'''''IIII''''''""''"II'' ""n'''''ILIII''"'"'''''''''''"I~IIII''''"''''''''''''' 
This Is the Kind of Apparatus All You 

Radlobugs Have Always Wished for , 

for the good of the radio art. The imme
diate demand for trained operators and 
constructors provided a great opportunity 
for the amateur wireless men to prove their 
ability while helping out the Government in 
the great emergency; and the whole-hearted 
and spontaneous manner in which these 
men adapted themselves to .the new order 
of things need hardly be r~peated here; 
indeed, the long list 0 f former radio op
erators who achieved great success in the 
various branches of the Government de 
part ments thoroly demonstrates the part 
they played and how they played it. 

The intensely interesting features of the 
lIew types 0 f apparatus used by the radio 
amateurs in Government service tempo
rarily diverted their thoughts from the 
amateur wireless art. However, no sooner 
was the armistice signed when the old
time wireless hobby came back into e«ist
ence- and came back strong. The intensity 
of this hobby was soon demonstrated by 
the tremendous and successful effort to 
defeat Ihe anti-amateur radio bill which 
was under considerarion some months ago. 

With war at an end and with things once 
1110re s winging back into their normal 
COlirse, all attention is now concentrated 
on the rebuilding of amateur radio sta
tions. Radio communication is one of ·the 
arts that has benefited greatly through the 
war.; and amateur radio is benefiting by 
Ihe return of its followers from more or 
less protracted service in the Army Or 
Navy. Most of the boys have had experi
ence with Ihe highcst type of radio appa
ratlls which werc developed during the war, 

"""".".",.""."", .• " . """" . """"""""",,'1'"''"'''''''10'''''''''''''''''''''.''''''' . ''''''''''''''''''''' "" . "~ 

A C ab inet to Hold the Vacuum Tubes With . 
ou t Any Risk to T h eir Delicate L ives . 

when the United States was confronted by 
the eyer-Ihreatening danger of severed 
cables an,1 the consequent isolation of the 
United Slates from the Allies ill Europe. 

Ti,e ahlesl radio men in the United Stales 
combined elTorls in developing war-l ime 
radio iTlslrlllllcnts, and 1t is this wcalth of 
al,i1ily and expcricncc that is llOW filHlillg 

Bv A. H. GREBE 
Expert Radio Conttrue!or 

its way into the amateur radio art. Former 
instruments, which were recently regarded 
as the last word in wireless by the enthu
siastic radio amateur, will have to be re
modeled Or replaced in accordance with 
the high standards of the Government sta
tions of today. For it is certain that the 

H ere I s A noth er Set Tha t W oul d Loo k a nd 
W ork Great on You r T a ble, 

radio amateur will not be satisfied to op
erate antiquated apparatus after being in 
such close contact with the highest devel
opment of the day . 

There are many advanced engineering 
developments which may be immediately 
applied to the amateur stations. Among 
these are the vacuum tube transmitter, the 
radio and audio-frequency amplifier, and 
the loop system for communication and 
direction finding. 

During the writer's activities in connec
tion with 'the design and manufacture of 
apparatus for the Government. se"eral in
struments were developed which suggested 
their applicability to amateur purposes. 
First of all, there is the recei ver sholYn in 
figure I, which was designed for use by 
the Signal Corps and represents a high
grade type of short wave regenerative re
ceiver, employing continuously variable in
ductances of the variollleter type as tUliing 
elements. Figure 2 shows a direct adap
tion of this type of receiver ior amateur 
usc. It \\"ill be noted that tho general me
chanical featllres have been preserved, al
IhoURh tl,e ope ra ting coni 1'01 has beenlllodi
lied to meet the particular requirements of 
the indi\·idual. 

A compact anti clne-iellt two~stagc ampli
tier is shown in fi~tlre 3. This type o t am
Jdioer has bCl' lI dC\'c!opcd hl such a high 
(kgrl'c tllat it ilia)' hc pl;\Cl'd ill comhina
t ion wilh variollS type:-; of n,'ceivcrs and 
operated for an il h.klillitc1y long period 
aflcr the 1uitial adjus tl11l'IIL 

Apparatus Like This Makes hw the Highest 
Efficiency In Reception of 610 Distance Wor". 

The lHT Sl'lIt s ta~(" llr Val'l111\lI tllhc.' trans
mil tel' devdopltll' lIt ll lrt'! ',:O all 1111limited tleltl 
and lll'olt1iSl'S III n'p!:tl'l' lIlt' 1I ~11~ 1 form ok 
~park tl' :lllSlIIilll'r a ltll .~cllll'r. It sec.~lHS 
likd," than thl~ 5(1t) l'.\:c h.- q11l'IlCI 1l'\1 spark 
tratt ~ 1tlitll' r will hl' till' lHdv sun'inlr of 
till' spark !'>,vsl cm !l{llT ~ S'!hlrl span' of 
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timr, and f,or this reason amateur experi-. 
melltal \\ ()rk will largely be along the lines 
indica tt'd by the vacuum tube. 

RADIO AMATEUR NEWS 

A type of vacuum tube transmitter con
trol and a convenient mounting for a bank 
of tubes suitable for experimental purposes 

CLUB DOINGS 
MEETING OF N. E. AMATEUR 

WIRELESS ASSOCIATION 

The first post-bellum meeting of the. N.ew 
England Amateur Wireless Assoclallon 
was held at the Everett High School re
cently with an attendance of ab',mt se"enty
five. Mr. G. R. Entwistle presldmg. 

A very interesting talk was given by M,r. 
Arthur Hatcheller. the New England Radio 
Inspcctor. 

All amateur sending licenses. both "?per
atar" and "statioll," have been autom~tlcally 
cancclled. and whcn stations a!e Itce!,.se.d 
again. new call Ictters wdl be assl~ned. I hiS 
step is nccessary to avoid confustOn. 

In order to secure a first grade amateur 
license one must be able to both send and 
recci,'e not less than ten words a minute, 
and must also pass a technical examination. 

An amendment to thc radio laws has been 
proposcd whereby second gr~de licenses will 
be issued only after the apphcant has filed. a 
sworn statement in regard to the details 
and physical din~ensions of his. apparatus 
(i.e. the Il·ngth III feet of acnal. groUl~d 
leads, etc., alld input of transformer or cOil, 
whether a "hort wa,'e condenser is used. 
etc.). 

The radio inspectors will visit the prin
cipal cities at certain periods notifying hold
ers of these licenses two or three weeks be
forehand. These men will be expected to 
appear and take. an examination for a first 
grade license .. I hose who do not ~~pear 
nor advise the lllspector of the,r lllalllltty to 
do so will be regarded as no longer mter
ested 'and their licenses will be cancelled. 

The law regarding inle'rter,nce will be as 
strictly enforced among af!1atcur ,stations as 
it now is among commeI"clai statlOl1S. . 

All in all the h,ture of amateur radio 
looks brinht indeed. :'Ii r. Batcheller expects 
to han' five thollsand licensed amateurs in 
1'\ ew England before long. 

The fact that out of twenty-five hundred 
licensed amateurs in New Engla.nd the ma
jority cnlisted. speaks strongly 111 favor of 
rontill11ing amateur radIO,. for .these. mCll 
were l'nal,led to take up thel! dllt,es without 
special training, thereby s,avlIlg tl~e Go\"erl1~ 
In('ut a vast amount of tlmc, which was at 
slIch a premiuIn in those strenuolls days 
when evcn' second counted. and the whole 
war depen'led upon our ability t? safeguard 
Ollr merchant fleet to send supp"es and n~en 
to France, to smash the Pnlsslan machmc 
and save ourselves from thc fate of Bel-
gium. . 

.'\ committee was appolllted to secure pcr-
111an('l1t qllarters for the club. . 

Until further notice a meetlllg will be 
h"ld ollee evcry two weeks. 

III " .. Il'r to complete the records the club 
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ONE CENT A WORD FOR 
YOU. 

If you have a good trIte story to 
tell us about yourself and your sta
tion or any unusual radio occurrence 
or matler connected with radio, we 
wallt that story. We will pay one 
cmt a word upon publication for all 
accepted stories. We desire you to 
feel that this new magazine ·is your 
magazine, and we will do all in our 
power to make it so. We 'WIlnt to 
make it as human as it is possible, 
Will you help? 

would like to hear from former members 
now in the service. 

Address all communications to the secre
tary. Mr. P. W. Pratt. 100 Harvard Street. 
Everett. Mass. 

BIRD ISLAND SCIENTIFIC EX
PERIMENTAL CLUB. 

Some of the boys in our town. as well 
as myself. were interested in the. art of 
radio and wanted to get together m order 
to learn something about it. We started a 
club. each contributing $1. Thereupon we 
invested in some simple and understand
ingly written books on wireless telegraphy 
and electricity. appointing one member as 
instructor. His duty was to read from 
t hesc books and explain the details clearly. 
thus helping each of us to get a firm knowl
edge of the subject. 

I f all radio amateurs would get together. 
that is. those in each town. and do likewise. 
it would help rach one to learn mare about 
their favorite hobby. and in that way keep' 
them together. thus making friends of one 
another instead of enemies, always arguing 
as to "who has thc best sct." 

There is a gent Icman who is coming to 
this town shortly. who has served in the 

The next issue of this 
magazin~ will be out 
on July 25th. This 

Wi~u~:~~:~::~IY I 
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is shown in figures 4 and 5. The control
ling elements are arranged 1Il a manner 
which permits a multiplicity of circuits 
to be tested by altering the connections 
leading to the panel. 

One of the most interesting fields for 
research and experimental work is found 
in the loop systems which have recently 
been developed to a remarkable extent. 
Even now it ·.s possible to receive from 
European and Pacific Coast stations with 
a loop consisting of some fatty or fifty 
turns of wire spaced one-quarter of an inch 
apart and suspended on a frame fifteen 
feet square. For short wave lengths. loops 
having four or five turns of wire sus
pended on a five-foot square frame have 
been used with great success. 
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The Modern Way of Mounting Audlon or 
Other Vacuum Tubes. 
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U. S. Navy for six years as radio oper
ator. and we have decided to ask him to be 
our instructor hereafter, This, we believe. 
will help us all on the road to more knowl
edge about the radio art. 

We have also decided to do all kinds of 
scientific experimenting. and have therefore 
called the association "The Bird Island 
Scientific Experimental Oub," which we 
think applies very well to our organization. 

All of the members expect to join the 
N. A. W. A. or the Radio League of Amer
ica soon. so as to be thoroly acquainted 
with the big league affairs. such as "Radio 
Relays." et cetera. 

We would like to hear from other clubs 
in order to improve our own laboratorv 
and other affairs. 

Address the Bird Island Scientific Ex
perimental Club. Bird Island. Minn.. care 
of Harold Smith. secretary. 

ELECTRICAL FEATS AT H. S. 
RADIO CLUB SHOW. 

At the meeting of the Radio club of th~ 
Schenectady. N. Y .• high school the pro
gram for the electrical show. which will 
be given soon in the high school was 
planned. Toward its preparat·ion many dif
cult electrical feats were performed at thp
meeting. Marcus Graubart. club lecturer. 
gave a short demonstrated lecture on static 
electricity and with the assistance of LeRo\' 
Mix gave a demonstrated lecture of eddy 
currents. 

The program of this show tends to in
struct. as well as to amuse those who at
tend. by the spectacular feats which will 
be performed by the student members. 
Exhiboitions with static electricity. eddy Cur
rents. electromagnetism. spark coils. ~e
volving disks. synchronic motors. high 
frequency and other electrical apparatus 
will be given. A short chemical exhibition 
will also be included. 

The show committee consists of 
Demitri Trone. cha'rman. Marcus Grau
hart. LeRoy Mix. Phineas Washer and 
Edward Munsell. 

ATTENTION RADIO CLUBS 
You. Mr. Secretary. make a monthly re

port of the activity of your club. Lots of 
new things come UP. new resolutions are 
adopted. new apparatus are installed. and 
all sorts of important work is transacted in 
your club. Your. fell<?w-ama!eurs would 
like to know what IS gomg on 1Il your club. 
Won't you tell them about .t by giving us a 
monthly report? It will give your club 
standing. and will bring you new members. 
No charge for this. Address Editor, Club 
Gossip. 
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A New Hieh-Note Shunt Radio. Buzzer 
By LOUIS GERARD PACENT. I. R. E.* 

T 
lIE ,BUZZER, unlike other radio 
instruments, was used in the early 
days of the art and still persists 
today as a very necessary piece of 
equipment for various radio pur

poses. Every wavemeter must have a buz
zer, for it is the buzzer that generates the 
oscillations of a prescribed wavelength. 
Every receiving set requires a buzzer, for 
it is not complete without a buzzer so 
connected as to test the sensitiveness of 
the detector, as well as aid in wavelength 
adj ustments. Buzzers are used for modu
lating the high-frequency waves in radio 
telephone transmitting equipment, in order 
to transmit undamped waves more readily 
with a persistent wave generator. Every 
beginner in the art of radio communication 
learns his Morse or Continental code by 
means of a high-note buzzer and other as
sociated apparatus. Besides, there are 
many other cases which might be cited 
here, bearing on the extensive use of buz
zers for radio work, but 1n view of the 
limited space at the disposal of the writer 
the foregoing examples must suffice. 

Despite the wide application of the buz
zer, its development has been slow, very 
slow; in fact, until quite recently none of 
the buzzers obtainable 1n the open market 
had functioned properly for the purpose 
mentioned above, for the following broad 
reasons : 

I.-The energy output was too small to 
be detected by the usual laboratory instru
ments, especially when used on long wave
lengths. 

2.-The tone emitted was not constant 
enough to permit of accurate measurements. 

3.-Exposed connecting wires were easily 
broken, and this rendered the instrument 
inoperative. 

4.-The change of adjustment could not 
be readily made. , 

5.-No precalltions were taken to elimi
nate the sparking that took place at the 
break and that caused uneven wear of the 
contacts, causing the note and the output 
10 change. . 

6.-The IIsual design does not permit an 
evell pull on the armature. 

During the war the need for a good buz
zer for r,,,lio pllrposes was felt by the 
radio departments of the United States 
Navy anci Army, and for this reason the 
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problem of designing a suitable instrument 
was undertaken by the writer. The result 
of this work was the buzzer shown in 

The New Buz
zer Designed 
by M" Pa
cent. 1. Screw 
Adjusting 
Armature 
Ten S, 0 n. 2 
Sc,ew Adjust
Ing Statlonuy 
Contact. A. A 
Novel Feature 
-a 3 Ohm 
Shunt Across 
the Mag net 

Calls. 

figure 1, which has been formally approved 
by the Navy and Army for ' all radio 
purposes. 

The present buzzer maintains a constant 
note and is especially desirable as an ex
citer for checking wavemeters, wherein a 
pure note and ample energy are prime requi
sites. It consists of practically a closed 
circuit magnetic field of low reluctance, 
having a steel armature to which is riv-

similar screw. The magnet coils are con
nected in series with a total direct current 
resistance of 3.9 ohms. Shunted across 

. these coils is a resistance that has a direct 
current resistance value of 3 ohms. This 
shunt winding eiilllillates all sparkliug such 
as occurs at the breaks of ordinary buz
zers, and the energy saved is transferred 
into an oscillation circuit connected with 
it, the result being that this buzzer as 
constructed radiates five times ",ore euergy 
than former existing types. All connecting 
wires liable to breakage have been elimi-

Showing the Exact Action of the New Buzzer As an EXCiter. 

eted a strap supporting a movable contact. 
The armature tension is adj ustable by 
means of a screw with a milled head that 
is large enough to be easily and perma- . 
nently adjusted with the lin~ers. The sta
tionary contact is adjusted by means of a 

r:tS/5 !!f!£ ~ I--
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nated. The contacts are of genuine plati
num, which is essential to ~ood results. 
The pariS are mounted 011 a condensite 
base to illsure constancy in oprratinn , 

The writer believes that the .xact action 
of the buzzer with and without resi,tance 
shunt is as follows: 

Considering the arrangenll'nt in li!o:lIre 2, 
the inductance I anti the capacity Care 
tnned to the radio fre'111t'n,'\' dl'sin'(1. The 
buzzer is shunted to th .. , rt'$i::lance R Cntl
netted across the magtwts .1/, A.. rt'llres('l1ts 
the kl'V fur makil1g- ami hn·akil1j.! the cin'l1it • 
and iJ is oue dry rell f\lr supplying' the 
current. This ciH'tlit is c\mpll'd to alwthl'r 
circuit ttlned III the same ffl'qUl'l1 .. ,\, llr 
wavclcl1gth coml10..;\-<1 'If tlt\' i11dl1ctati,' .. ' r 
and tlte ,'apacity C',TG is a thermo-galvan
ometer fur il1(~kati1\g- tll\' \'l1eq.:.y imilh,"'d 
in the circllit. 

Action of bttzzl' r without ~lllllltl"d resist
:ttll',' as tin' ,'a~l' with I Ill' 1I:'l1al itl:'lrlll1H'Ut. 

\Vhen the I..::,,\' i:: l'h"l'd . tltl.' hath'n' 
('auses a ,'UI'I"'l1t ·h, Ih,,\' ar,ltl1ld lit" dn' lIii, 
a mag-n .. ,tic til'ld i, pr,ldlh'l",t itt tltl' hllu .. 'r 
11Iagm,'ts and ill tit" illdlh'latll' l' I, I f we 
aSSlI11Il" for the 111"111\'111, tltat tl1\' r,',ist:111C .. ' 
N is Ihlt preSl'ut in tltl' \'ir,' llit. 111"1\ afll'r ,I 

sh,lrt iutl'r\'al llr time tltt' .Irm:llllrl' 'If tltl' 
hUll\'t' is attral'kd It\' lit" tll:".':'II\'(:' and til .. ' !!!!!! 

-:----;1 
10 10 JD 40 10 10 TO 10 90 100 I/O 110 110 

l'ir,'lait i:, hrtlk,·t1.· . 
.'10 j\~ tltl' il1dtll't:l1H' .. ' 'If tl1\' !Iuu· .. · .. i ... quill' 

larg,' iu l'umpal'i,"11 with I. till' til'ld ,If 
Iitl' ftlrtIH'1" will il,- tin' Ill.lin 'II"I','~' ~I( l'l1 

l'rg~' as Iltl' cin'llit j, bn1k",t1. This \'aUSl'S 
a :-p,ll'k tll :tpl'~'''r ;1{ II,,· .,'u1:h t,o; ~q' tit,· 

O. C. ((/r~"t input mlilicmps 
Curve Showing Ihc<:eptlonnl I!ttI<:len<:y of the BUller. 

• MUlllt •• r \\,ilt'lt'u 1)f'(lttflll1l""t., 
KI,.,-tli .. 'ul t-.uI1111'1 ('11111)11111)" 

MUllhllthm 
, ',./ .JI.! d It, II '.' hI) 
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u. s. Navy Airplane Sets 
By L. F. RVAN 

of two generators enclosed in the same 
frame with both armatures on the same 

shaft - one a direct current 
generator supplying excitation 
current, and an alternator 
which develops the primary 
power used in the transmitter. 
The weight of the generator 
complete is 28.5 Ibs. 

This Transmitter for Aeroplanes Is a "Beauty." 

The alternator is a 500-cycle 
machine and runs at 5000 
R.P.M. It may safely be oper
ated at an output of 500 watts . 
It is of the rotating armature 
type and has twelve poles and 
develops an open circuit volt
age of 75-220 volts; it is con
troiled by a brake-control lever 
mounted in the fulsilage . The 
brake consists of a steel brake 
drum integral with the propel 
ler hub. To start generator it 
is only necessary to release 
brake. The D. C. generator 
supplying excitation current 
for the alternator is shunt
wound and develops an open 
circuit E.M.F. of ISO volts. 
The exciting current furnished 

Its to the alternator field varies Efficiency Is Wonderful Under All Conditions. 
from about 0.2 to 0.7 amperes. 

One of the great achievements in the past 
year in radio is the !/,-kw. Airplane Radio 
Transmitter used by the United States 
on their dirigibles and airplanes during the 
great war. It was designed for the purpose 
of compactness and durability as well as 
efficiency. 

The panel of the transmitter, Fig. 1, is 
constructed of a sheet of black bakelite 
dilecto, reinforced by a bent wood frame 
extending aronnd the curved section and 
metal angles on the sides and bottoms. 
Upon the front of the panel is mounted the 
wave changing device, the quenched spark 
gap, control switch and rheostat, also the 
meters. All wiring connections are made 
On the back of the panel. The panel com
plete (as shown in Fig. I) weighs exactly 
44.5 Ibs . 

T he transmitter consists of several parts, 
t he most essential being the proptller 
dri ven generator, Fig. 2, right, and the 
panel , which is supported within the 
fns ilage. The set is of the SOD-cycle 
quenched spark type with a specially de
signed wave changer adjustable for two 
wa ve lengths-425 an d 600 meters . 

T he genera tor is air-driven . It consists 

The exciting current flows in addition to 
the alternator field coils thru a switch, the 
field rheostat and frequency meter .. The 
met e r is a 

- D. C. amme
ter of I am
pere sea I e 
capacity, cal
ibrated in 

The Receiver 
Is Quite as 
"Dandy" as 
the Trans-

mitter. 

cycles. 
Th e pro

peller is of 
bi rch wood 
and is 2 feet 
in diameter. 
It drives the generator at a speed of 5000 
R.P .M. when flying at 65 miles an hour . It 
is connected to the generator shaft and is 
partly self-regulating, in that the generator 

speed is maintained fairly constant over a 
wide range of airplane speed and in that 
the speed drops under load only to 4500 
RP.M. The generator is bolted securely 
to a convenient part of the wings or the 
frame. 

The condenser used is a United States 
:-.Javy Standard of the mica dielectric type 
and has a capacity of .004 microfarads and 
will also operate at 100% overload. 

The protective condensers used are of the 
mica dielectric type, two being connected in 
series across the transformer primary, the 
resonance reactance, and the alternator 
armature. The condensers are .01 micro
farad each. 

The most important and principal part of 
the set is the wave changer. It consists of 
two concentric coils, the primary and seC
ondary. The inner coil is the primary and 
consists of sixteen turns of edgewise copper 
strip. The coil is enclosed in a dilecto bar
rel with top and bottom guides, operating 
on runners inside the secondary. The cover 
is secured by three wing knobs, which per
mits its quick removal-

On the pnmary rear plate is mounted a 
wave changer switch consisting of a ro
tating contact arm operating on ball con
tacts. By this switch the wave length can 
be changed from 425 to 600 meters by the 
hand wheel which ·is mounted on the Co',er 
as shown in Fig.!. To vary the coupling 
the primary is sloWlY pushed in and out of 

the outer concentric coil- the primary. 
The secondary consists of forty turns oi 

copper ribbon wound edgewise on a dilecto 
frame. The frame is removably attached to 
the dilecto panel and locked in place by the 
lever at the extreme left of the coupler unit. 

The antenna connection to the oscillation 
transformer is made with a "Rajah" termi
nal at the rear end. The ground connection 
is made thru the adjustable ground clip 
terminal between the coupler and ammeter. 
T his provides a turn by turn adj ustment. 

''''' ''"'''"''''"''''10,,''''''''''''"111111'''''''''''''''''''''''''''''''''''''''''''''''',,,,,,,,,,,,,,,,,,,,,,,, .. ,,,,,,11""'"'' 
""""""111"""""""'"""""""01""".''''''''''''''"''"""""'"''''''''''''''',.,'''''''''''''''''''''''''''''',''''''' 
The "Works" of the Receiver. Note the 
Vacuum Tube In the Lower Left-Hand Cor-

~e;i !F~~d~~~I~:sa~~n~t~e I:~~ I~TI~I~~~o~l~~~ 
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The kev is a modified flame-proof Morse 
type and· is mounted on a bakel!te base 
hinged on the base of the panel so 1t can be 
clipped in a vertical position when out of 
li se. The reactance is an open laminated 
iron core in series with the SOD-cycle trans
former. The resistance is 0.3 ohms. The 
field rheostat has 300 steps and a resistance 
of 200 ohms. 
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1 he ~puk gap is of the quenched type, 
h ving SU;lc n cast aluminum plates, the 
sparking urfaces being of pure silver. The 
plates are separated by fish paper gaskets. 
The gap is mounted on the front of the 
panel as seen in Fig. 1. It is made airtight 
by lock nuts on each end. For full power, 
eight to ten gaps are used. 

The transformer is of the closed core . 
type rated at SOO watts, 500 cycles and 110 
volts. At 80% power factor it will develop 
full power. 

The service switch (shown in Fig. 1) is 
used to close and open both exciter and 
alternator circuits at the panel. The watt 
meter is of a special design with a scale 
reading from 0 to 750 watts .. 

The antenna is wound on the antenna reel 
as shown in Fig. 2 (upper left corner), the 
reel being mounted outside the fusilage of 
the plane. The length of the antenna is 300 
feet, the number of turns in use being 
shown on a scale on the front of the an
tenna reel. 

The r~ceiver used on airplanes is shown 
in Fig. 3. It is of the panel type. The 
panel is a piece of bakelite dielecto and 
mounted in a leather carrying case. On the 
front of the panel are mounted the wave 
changing switch, the ammeter and con
denser knobs. 

The receiver is direct coupled, the pri
mary and secondary being mounted on a 
micaite tube; the coils are wound with 
Litzendraht wire, in bankS. One of the 
features of this set are the rheostats; they 
consist of an ordinary rheostat which is 
securely fastened to a rotating shaft, which 
in turn is fastened to a large and small 
wheel. These wheels are so calibrated that 
the exact amount of current being used is 
shown in the opening on the front of the 
panel (see F, Fig. 3) . This rheostat is the 
"An battery. The smaller wheel G, which 
is shown directly above this, is the "B" 
battery. These rheostats are used to con
trol the voltages of the audion ·tube. 
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The knob R is the wave changing switch. 
The set is designed to work on four waves 
-300, 452, 600, 952 respectively. The ro
tary condenser C is made up of aluminum 
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mlttmg, the only difference being when re
ceiving on various waves the antenna must 
be reeled up or let out, according to the 
wave length used . The receiving distance 

The Alr- Driven Generator at the Right Is the Contrivance That Supplies the 500 Cycle 
"Juice" for the Transmitter. The Airplane Therafore Literally Use. Wind to Send With. 

Great Stuffl 

plates and has a 180 degree swing. All COn

nections in this set are made of copper 
IlIbing. The connections to the antenna, 
ground, and phones are made at the side of 
the leather carrying case, which can be dis
tinctly seen in Fig. 4. 

The aerial used is the same as for trans-

at 1000 feet actual test was 50 miles in 
daylight. These sets are built to stand an 
enormous amount of wear and abuse. They 
are the most efficient sets ever produced 
for the reception of radio ' signals from an 
airplane. 

(Photos courtesy Emil I. Simon) 

Stranded Wire- (Litzendraht) 
Instruments 

in Radio 

T HE use of conductors consisting of a 
'number of fine wires to reduce the 
skin effect is common. The resist

ance ratio for a stranded conductor is, 
however, always considerably larger th\lI1 
the value for a single one of the strands. 
Only when the strands are at impracticably 
large distances from one another is this 
condition even approximately realized. 

Formulas have been ~roposed for calcu
lating the resistance ratio of stranded con
ductors, but although they enable qualita
tively correct conclusions to be drawn as to 
the effect of changing the frequency and 
some of the other variables, they do not 
give numerical values which agree at all 
closely with experiment. The cause for this 
lies, probably, to a large extent in the 
importance of small changes in the arrange
ment of the strands. The following gen
eral statements will serve as a rough guide 
as to what may be expected for the order 
of magnitude of the resistance ratio as an 
aid in desi~n, but when a precise knowledge 
of the resistance ratio is required in any 
given case it should be measured. 

Bare Strands in Contact.-The resistance 
ratio of n strands of bare wire placed 
parallel and making contact with one an
other is found by experiment to be the 
same as for a round solid wire which has 
the same area of cross section as the sum 
of the cross-sectional areas of the strands; 
that is, n times the cross section of a single 
strand. This will be e~sentially the case in 
conductors that are 10 contact and are 
poorlY insulated, excert that at high fre
quencies the additiona loss of energy due 
lo' heating of the imperfect contacts by ·the 

passage of the current from one strand to 
another may raise the resistance still higher. 

Insulated Strands.-As the distance be
tween the strands is increased, the resist
a'nce ratio falls, rapidly at first, and then 
more slowly toward the limit which holds 
for a single isolated strand. A very "Iod
erate thickness of insulation between the 
strands will quite materially reduce the re
sistance ratio, provided conduction in the 
dielectric is negli~ble. 

Spiraling or tWIsting the strands has the 
effect of increasing the resistance ratio 
slightly, the distance between the strands 
being unchanged. 

Transposition of the· strands so that each 
takes up successively all possible posi
tions in the cross section-as for example,' 
by thorough braiding-reduces the resist
ance ratio but not as low as the value for a 
single strand. 

Twisting together conductors, each of 
which is made up of a number of strands 
twisted together, the resulting composite 
conductors being twisted together with other 
similar composite conductors, etc., is a com
mon method for transposing the strands in 
the cross section. Such conductors do not 
have a resistance ratio very much different 
from a &imple bundle of well-insulated 
strands. 

The most efficient method of transposi
tion is to combine the strands in a' hollow 
tube of basket weave. Such a conductor is 
naturally more costly than other forms of 
stranded conductor. 

Effect of Number of Stra"ds.-Experi
ments show that the absolute rise of the 
resistance in ohms depends on the diameter 

of a single strand, but is independent of the 
number of strands. Since, however, the 
direct-current resistance of the conductor is 
smaller the greater the number of strands, 
the resistance ratio is greater the greater 
the number of strands. Reducing the di
amter of the strands reduces the resistance 
ratio, the number of strands remaining un
changed, but to obtain a given current
carrying capacity, or a small enough total 
resistance, the total cross section must not 
be lowered below a certain limit, so that, in 
general, reducing the diameter of the 
strands means an increase in the number 
of strands. 

Coils of Stra"ded Wire.-In the case of 
solenoids wound with stranded conductor, 
the resistance ratio is always larger than 
for the straight conductor, and at high 
frequencies may be two to three times as 
great. It is appreciably greater for a very 
short coil than for a long solenoid. 

For moderate frequencies the resistance 
ratio is less than for a similar coil of solid 
wire of the same cross sectioll as jllst 
stated, but for every stranded-conductor 
coil there is a critical frequency above 
which the stranded conductor has the larger 
resistance ratio. This critical frequency 
lies higher the finer the strands and the 
smaller their number. For 100 strands of 
say 0.07 mm. diameter this limit lies above 
the more usual radio frequencies. . 

This supposes that losses in the dielectric 
are not important, which is the case for 
single-layer coils with strands well insu
lated. In multiple-layer coils of stranded 
wire, dielectric losses are not negligible at 
high frequencies . 
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ii $100 Radio Prize Contest 
~ I The most important Radio Amateur event in years 

i l T IlE period of reconstruction 
is upon us. Now that the 

Government has taken off the 
ban for receiving radio messages, 
and that probably at the time 
when this issue appears in print 
the ban on sending will be off as 
well. it behooves us to look into 
the future. 

In the past we grew accus
tomed to radio instruments 
which were utterly unscientific, 
and which were merely the out
come of a whim of the individual 
const ructor. The whole world 
being under reconstruction, there 
is no reason why radio itself 
shoul,l not he recon structed as 
w~1I along modern lines . 

'] he Publishers alwavs having 
heen in the lcall as far as the 
amateur raclio art is concerned, 
wish to go on record here ,,·ith 
the suggestion as "'ell as the 
recOlllmendation that herea fter 
amateurs should operate only ef
ficient sets. There is today no 
excuse for inenicient, crude, 
home-made apparatus that never 
can operate at the highest effi
ciency. 

\Vith this point in mind, l'{ADIO 
A:ll ,\TEUR News will, for several 
1110nths to come, conduct a series 
of prize contests to bring out the 
best that is possible for radio 
amateurism in the United States. 

The first topic we have choseil 
will be entitled, "All Ideal Re
ceivillg Set ." 

America's foremost radio ex
perts have graciously volunteered 
to act as judges of this contest. 
As everyone of the judges will 
pass upon the manuscripts sub
mitted, there can be little doubt 
that all contestants will be treated 
fair and impartial. Furthermore, 

we feel certain that this contest 
will not only bring out the best 
there is in the American ama
teur, but that it will liit the art 
to a new and greatly advanced 
level , unknown and undreamt of 
before the war. 

Here are the men who will act 
as the jl1Clges of the contest. A 
distinguished array of the best 
radio talent in America : 

Dr. Lee de Forest, Inventor of the 

Audion 

Dr, Greenleaf W. Pickard, Inventor 
of the Crystal Detec tor 

Dr. Louis Cohen, Ph.D., Radio ex
pert and inventor 

Fritz Lowenstein, Radio expert 

Samuel D. Cohen, Amateur Radio 
expert 

H, W, Secor, Assoc, L R. E" Asso
ciate Editor, Electrical Experi

menter. 

H. Cernsback, Editor, Electrical Ex
perimenter & Radio Amateur 

News 

Accordingly, we offer this month: 

PRIZES OF $100 
IN GOLD 

First Prize " 
Second Prize 
Third Prize '" 
Fourth Prize , " 

$50.00 
25.00 
15.00 
10.00 

RULES OF THE PRIZE 
CONTEST 

The receiving set to be de
scribed may be of the cabinet 
form, or it may be of individual 
instruments assembled on a table 
or board, The outfit must have 

been in operation or must be in 
operation now. 

It is necessary to state what 
instruments are used, and i i 
certain instruments have been 
bought, the make must be stated. 
A complete diagram, neatly exe
cuted in ink, is to be furnished. 
A good photograph (not smaller 
than 5 x 7") giving at least two 
views of the set is necessary. A 
photograph of the builder is de
sired. 

It is necessary that the outfit 
must have some new feature 
"'hich has not been described be
fore, and the set must be strictly 
up-to-date in all respects. The 
sizes and the kind of wire used 
in the construction must be given, 
as well as the dimensions of the 
principal parts, More than one 
outfit may be entered by a con
testant. The contest is open to 
everyone except manufactur
ers of wireless apparatus. The 
manuscript should not be longer 
t.han 1,500 words. 1,000 words 
preferred. A further condition 
is that in addition not more than 
100 words giving the utility of 
the outfit and its practical pur
pose are to be stated. 

All prizes will be paid upon 
publication. 

The contest closes in New 
York on August 12th, and the 
first prize-winning article will 
appear in the September issue. 

Address all .manuscripts, 'photo., 
etc., to "Editor Radio Prize Con
test," care of this publication. 

In the August. issue we will 
announce a second radio prize . 
entitled, "An Ideal Sending Set.!' 

THE PUBLISHERS. 
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Tlie RADIO LEAGUE 
a~AMERIC:A HONORARY MEMBERS 
~ . . CAPT. WoKe. BULLARD. U.S.N. NIKOLA TEStA. 

PROF. REGINALD FESSENDEN , DR.LEE·DE FOREST. 

Manager, H . CC'rllsbork 
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The Future of the American Radio Amateur 

W
HEN the writer founded the Ra

. dio League of A merica in 1916 he 
had only one object in view and 
that was the furtherance and the 
welfare of the American radio 

amateur. As is well known, the Radio 
League of America is a scientific body and 
exacts no dues .or fees whatsoever; every 
amateur, even the most humble, can and 
should be a member. 

The League proved its worth last winter 
when hostile legislation was proposed, and 
when for a time it looked as if the radio 
amateur would be wiped off the map. Mainly 
due to the fact that the Radio League of 
America had thousands of members, and 
that the publishers immediately sent letters 
to the members apprising them of the com
ing danger, was the threatened bill killed. 
Had it not been for these thousands of 
names, it is Quite likely that the bill would 
have passed in a rush. as there was no na
tional body with a sufficiently large amount 
of amateurs in existence. Radio League 
members sent protesting letters by the thou
sands to Wash·ington, and our legislators 

. woke up to find that the· radio amateur 
could not be wiped off the map so easily. 
The immediate result was that the Act of 
1912 is in force today. On April 15th of 
this year all receiving radio stations opened 
uP, . and soon sending will also be restored. 
All this would not have been possible ex
cept for the universal solidarity of the 
radio amateurs. 

When on April 15th the amateur stations 
were again permitted to open, universal re
joicing of radio amateurs took place all 
over the country. That the radio amateur 
in the United States has come to stay and 
that he is considered seriously in many 
Quarters is best attested by the widespread 
attention he has aroused in all Quarters. Not 
only are lay individuals interested, who 
never cared much about radio before, but 
the press of the country is giving very wide 
publicity to the radio amateurs. The daily 
papers are teeming with their work, while 
the Sunday newspaper magazines are print
ing stories and pIctures of prominent ama
teurs right along. 

There is nothing in the United States 
that has taken hold of the public imagina
tion as much as amateur radio in all its 
phases. It is the cleanest and the most seri
ous pastime that could be thought of. It 
ennobles and instructs, and it does more 
than anything else we know of to lift the 
young man from his humdrum existence to 
lofty heights. The knowledge that the 
young man gains while an amateur can 
never be lost. It will be of paramount im
portance to him when he grows up, and it 
matters not what his future will be and in 
what business he engages in. Once an ama
teur-always an amateur I The one impor
tant outstanding fact about amateur radio 
is that it unquestionably sharpens the senses 
as ftw things do. The new art gives pa
tience' it makes our ere and ear keener 
than they were before; It makes our hands 

By H. GERNSBACK 
more subtle, more nimble, and the long 
spells of waiting between messages make 
for alertness. No wonder the radio amateur 
is looked upon with envious eyes bv his 
friends less fortunate who have noi em
braced the wonderful art. 

Of course, it should be always remem
bered that radio amateurism is still in its 
infancy. Let us therefore look into the fu
ture and let us see what it holds for us. 

Eight years ago the writer in the preface 
of his book, "The Wireless Telephone," 
predicted that within ten years every farm
house would be eQuipt with a wireless tele
phone that could be put in a box two feet 
square. In those days the wireless telephone 
was a seven-day wonder, while the audion 
as a source of generat·ing waves and send
ing radiophone messages had as yet not ar
rived. The writer's statement, therefore, 
was smiled at by the then wisea.cres, who ' in 
their superior way thought that the thing 
could not be done. But during the war we 
have seen tremendous advances of the ra
diophone art, and the writer predkts now, 
that before the end of next year, every am
ateur will have his radiophone. 

It is the writer's opinion that as far as 
the radio amateur is concerned, the wireless 
telegraph is on its decline. More and more 
amateurs are becoming obscessed with the 
idea to own a radio telephone, as they rea:
ize that the radio telegraph system is anti
quated and that there is not as much fun 
and instruction in tapping the key as in 
actually talking to your friends. While of 
course we will always have the radio tele
graph, and while no doubt for many years 
the amateurs will wish to punch the key in 
order to do up-to-date experimenting, such 
as for instance recording messages on tape. 
etc., etc., still there can be no doubt at all 
that the rad·io telephone is THE thing, and 
who would not rather listen to the actual 
voice than 'to the humdrum tah da, da, dah' 

The writer predicts that the radio tele
phone will solve all our Q. R. M. troubles, 
for as soon as we begin to use it in great 
numbers it will became an absolute neces
sity that the amateur must find a means of 
tuning his instruments so sharply that in
terference will practically be unknown. The 
writer thinks it is perfectly possible to tune 
within 1/10 of 1% of a one meter's wave 
length. 

While already, today it is possible to 
tune very sharply, the next few years will 
bring great advances along this line. It 
will be possible for instance, for one 
amateur to tune for 175.88 meters wave 
length, while the fellow next door to him is 
talking away loudly at 175.89 meters with
out the two interfering with each other. 
This may sound like a wild dream at the 
present time, but nevertheless it is coming 
about, and we think soon at that. 

We believe that in time to come, the 
radio inspectors will have little work to do 
as the amateurs will solve their probl8~ 
of interference themselves, and it will be an 
unheard of occurrence in the near future 

to have anyone amateur over-step the 
boundary of his 200 meters. 

The researches of 'Mr. Rogers have 
opened an entirely new field to the amateur, 
and while at present it is only possible 
for the amateur living in the country to 
use the Rogers antenna, we will in the 
forthcoming issue describe a new system 
showillg how tile Rogers' Ulldergrolmd 
51,stent call also be made available for tile 
city chap u·ho (allllot dig 10llg trenches. 

During the next few years, Nikola 
Tesla's earth wireless will also come into 
its own in an undreamt of manner today. 
When Tesla speaks of underground wire
less, he does 1I0t mea" transmission b)-I 
Hertzion Waves as we know it today. 
N,ikola Tesla in his experiments years 
ago demonstrated that it is possible to 
send energy, using nothing but the earth, 
1I0t by IIsing Hertzion waves, bllt by 
gol",'ollic (high fr<q,wICY) currellts. Just 
as our trolley car systems today use the 
earth as a return wire, sending thousands 
and thousands of horsepower thru the 
earth, so will we in future use the earth 
as a ~otlrce of transmitting energy, witll 
the dlfferellce that there will 1Iot be Oil 

overhead wire. All the transmission will 
be thru the earth. Will it not be a won
derful day for the amateurs when it will be 
possible for one to operate an electric 
motor in a friend's house without any 
intervening wires? And this day is not far 
off. 

But in order to bring all these things 
about, it is absolutely necessary that the 
amateur be allowed his freedom of the 
ether, without it he can accomplish noth
ing. Always :remember that the Radio 
League of Ame"ica is the amateurs' 
"watch-dog" and that it looks out for his 
interests. It costs nothing to be a mem
ber, but it is an honor to be one. 

At the present time, the sky is clear, 
just the same as it was last Dtcember. 
Clouds may roll up any time at \Vashing
ton, and the thousands of amateurs cannot 
afford to let some busy-body, for reasons 
only known to himself, blue-pencil tiS ama
teurs into oblivion. 

The Radio Leaglu of America is the 
clearing house for all radio amateurism in 
the United States. anf! toda,> has mOre 
members than any othl; league~ i. e .• 21,609, 
but it needs more of them. It wishes to have 
everv amateur as an enrolled member. The 
membership of the Radio Leal) II~ of A lIIer
ica, established in 1915, is gratuitous. There 
are no dues or fees to he paid. All the 
League wants is the name of every ama
teur and his address, so that first of all, 
if a national emergency arises, the Govern
ment can rely on the amateurs for Quick 
communication. Also in case adverse legis
lat-ion should be attempted. the League 
wishes to notify every memher imlllediately, 
as it did last December. 

Send at once for 8-page free booklet de
scribing purpose of the League. 
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Sustained Wave Radio Telephone and 
Telegraph Transmitter 

THE time has arrived when the ama
teur' s heart's de si re is about to be 
fulfilled. He nOw has at his com
mand the means and apparatus for 
obtaining a satisfactory radio tele

phone for moderate range transmitting. The 
success of this new art is due to the rapid 
development of the vacuum tube which is 
used as a radio frequency generator, also 
newly developed arCS suitable for sustained 
wave generation and means for operating 
the same on short wavelengths. In addi-

By SAMUEL D. COHEN 
tion to these developments, the improve
ment of modulating means for this sus
tained wave generator, has made its appli
cation comparatively sImple and readily ap
plicable to amateur radio telephone and 
telegraph transmitters. 

It is the purpose of this article to intro
duce to the amateur field a suitable and sat
isfactory sustained wave. telephone and tele
graph transmitter, which can be con
structed by the average amateur, and which 
will be suitable for transmitting both radio 

An Exceptionally Efficient Undamped Wave Transmitter, the Cost of which Lies Within 
Reasonable Limits. The Ideal Transmltte-!N~~k. Amateur Radio Telephone and Telegraph 

telegraphic and telephonic messages for a 
distance of 25 to 35 miles. The type of 
instrument herewith described is a modifi
cation and improvement of the radio tele
phone transmitter which the writer built 
some time ago, the apparatus having given 
highly satisfactory results. With the aid of 
the description and data herewitp, the 
reader should have no trouble in obtaming 
the desired results. The apparatus is de
signed to operate on wavelengths of 150 to 
210 meters with a normal size amateur 
antenna. 

The generation of high frequency or sus
tained wave oscillations for this set com
prises three vacuum tubes of standard 
make, such as the Moorehead type, all of 
which are connected in parallel. The writer 
has found by test that from a single receiv
ing vacuum tube with high vacuum and 
high plate potential, it is possible to ob
tain about 5 to 8 watts of high frequency 
energy on wavelengths ranging from 150 
to 600 meters, with a normal filament cur
rent. It is then possible by the use of three 
vacuum tubes, as used in this proposed set, 
that about 20 watts of high frequency energy 
can be obtained, when operating the plllte 
potential of the three tubes on 900 to 1,000 
volts and a filament current of r.'4 of an 
ampere, which is the normal current neces
sary to operate the tungsten ·filament vac
uum tubes, such as the Moorehead type. 

In Fig. 1 the front view of the transmit
ter is shown, while Fig. 2 illustrates the in
side of the transmitter with the side-cover
ing of the box removed. The panel of this 
transmitter is made of y.( inch thick "Bake
lite-Dilecto" 14 x 18 inches. The three vac
uum tubes are mounted on the extreme up
per part of the panel as shown, and three 
large holes are bored, 2V, inches in diam
eter, in the panel, so that the vacuum tubes 
may be secured in their respective recepta
cles, which are held within the case, as can 
readily be seen from Fig. 2. The holders 
for these tubes are of standard construc. 
tion, and can be obtained from any reputable 
radio concern. It is therefore not advis, 
able for the amateur to make them himself. 
The three sockets, I, are mounted on a piece 
of Bakelite, 2, 1 inch wide and 74 inch thick 
by 13 inches long. This separatmg piece is 
held by means of brass brackets, 3, indi
cated in Fig. 2. The brackets are then se
cured to the panel. The filament current 
control is obtained by the use of a rheostat; 
4, of 10 ohms resistance. The rheostat 
proper is mounted on the back of the panel, 
as indicated in Fig. 2, and is controlled by, 
means of a handle placed on the fore sur
face of the panel, as indicated in Fig. l. 
The dial is secured to the filament rheostat 
handle, illustrated ' in Fig. l. This dial 
should be made preferably of Bakelite, 3 
inches in diameter, 3/16 inch thick-and a ·y.( 
inch bevel made on its ed~e, engraved if 
pos'sible; to indicate the posItion of the con
troll,ing arm on the rheostat. It ·is very 
desirable and essential to note the exact 
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filament current flowing thru the filaments 
• of the three vacuum tubes, and therefore 

it. low reading direct current ammeter is 
placed in the filament circuit. The am
meter should be of the standard 3 inch type, 
having a scale from 0 to 3 amperes, which 
shoUld be preferably of the moving coil 
type, and is placed at the center left hand 
side o,f the panel, as indicated in Fig. 1. 

T he fil~ment co~trol switch can be ,of any 
construchon, and IS mounted at the center 
extreme lower part of the panel. Two 
studs are used, for the on and off positions, 
as illustrated. 

The high frequency division of this set 
comprises a primary inductance coil as 
shown in Fig. 3, and consists of a Bakelite 
tube 478 inches outside diameter 4 inches 
inside diameter and is 4~ inches fang. The 
tube is wound with 80 turns of No. 20 
~ouble cotton covered magnet wire. A tap 
IS taken off at the 41st tum. The winding 
begins ~ inch from the top as indicated. 

The coupling or secondary coil, shown in 
Fig. 4, is, turned out from hard wood, pref
era:bly mahogany, a~ per dimensions given. 
Wmd on each sectIon of this form fully, 
using No. 20 double cotton covered wire. 
The leads of each section are led thru the 
two small holes which are drilled with a 
No. 30 drill as indicated, and the leads 
soldered udderneath. Care should be taken 
that the two leads which are to be soldered 
are the end of one, and the beginning of 
the winding of the other, also that both 
windings are wdund in the same direction. 
The other two leads are soldered to the two 
~ inch brass rods, which protrude thru 
the ~ inch hole and serve both as support
ers of this coil, and connections to the 
winding. The coupling coil is held in place 
in the primary coil, as indicated in Fig. 3. 
1.'he primary and coupling coils are mounted 
on the upper center of the panel, as is 
clearly shown in Fig. 2. The turning of the 
coupling coil is accomplisht by means of 
the coupling coil rod passing thru the panel 
and on which a knob is attached. A Bake
lite dial is also secured to this rod and en
graved from 0 to 90 degrees. This dial is 
clearly shown below the center vacuum 
tube. A variable condenser of the stand
ard 43-plate type, which has a maximum 
capacity of 0.00095 microfarads, is shunted 
across the primary coil, and this is mounted 
on the lower right-hand side of the panel, 
a suitable handle and dial being secured to 
the rotating member shaft. The dial is en
graved from 0 to 180 degrees. An addi
tional condenser of the same capacity is 
used in the ground side of the transmitter, 

Det.". of the V.rlometer. , 
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SIde VIew of the Undamped Wave Tran.mltlOr wIth SIde of CabInet Removed to Show 

MountIng •• 

so as to enable to operate at low wave
lengths. This is mounted in the same line 
but at the left-hand side of the panel, and 
equipt with the same type dial indicator. 

A radio frequency meter is utilized in the 
ground side, and its range is from 0 to 1 
ampere, being of the standard 3 inch diam
eter tr:\>e. The meter is mounted in direct 
line WIth the vacuum tube filament am
meter, but on the right-hand side of the 
panel. The binding posts for the filament 
battery, plate battery, microphone, ground, 
antenna, key and buzzer batteries are all 
mounted on the panel in the order indi
cated in Fig. 1. 

The wiring diagram of the transmitter is 
indicated in Fig. 5. You will note that the 
central tap of tlle primary coil is connected 
to one side of the filament, while the whole 
coil in itself is shunted with a variable con
denser, used to obtain the desired oscilla
tions in that particular circuit. The coupling 
coil is connected to the antenna thru the 
variable capacity microphone and the radio 
frequency ammeter, A, to the ground, G. 

The high potential for the plates of the 
vacuum tubes is obtained from a high volt
age generator, G. This generator can be 
obtained for a moderate sum from several 
reliable concerns. The price ranges from 
$50 to $150 for a 1,500 volt direct current 
machine. In series with the generator, an 
inductanc~ La, of the iron core type is con
nected. 1 his consists 0 f an iron core 1 
inch in diameter 12 inches long, wound 
with 80 turns of No. 12 double cotton cov
ered, wire. Both the gent!rator and the 

,inductance, La, are shunted with a 2 micro-

farad condenser. The purpose of the in
ductance La is to eliminate as much as pos
sible the commutator " ripple" of the gen
erator, thereby producing a more constant 
potential applied to the plates; as it was 
found that the ripple of the $'enerator 
causes undesirable sounds at the distant re
ceiving station. The grids of the vacuum 
tubes are linked to the positive side of the 
filament by means of a high resistance leak 
of 500,000 ohms. This is used to prevent 

Detail of Va rio meter Secondary. 

the grids from becoming too negative with 
respect to the filament, which prevents the 
tubes from oscillating. 

It is of course expected by the majority 
of amateurs that considerable difficulty will 
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~--------------------------------------, mitting .panel. Four binding posts are used, 

ml' 

one pair for the imprest 110 volt alternating 
current supply, while the other at the left
hand side for the high tension delivery. 

Referring back to Fig. 6, it will be noted 
that the delivery side of the high-tension 
rectifier A, B, is shunted with a high capac
ity, C, of the order of 6 microfarads. and 
this condenser is used to make the uni-pul
sating currents of the delivery side of the 
rertifier as much as possible a continuous 
current. Therefore, t9 help this process and 
straight out the alternating current into a 
constant current, additional indu~tances 
L, and L. are used, both of which are 
shunted with 2 microfarad capacities. The 
inductances L, and L. consist of a laminated 
iron core 8 inches long, 1 inch in diameter 
and wound with 4 layers of No. 14 double 
cotton covered wire. The high-capacity 
condenser, C, should be constructed of 
mica, suitable to withstand a maximum 
potential of 3000 volts, and the condenser 
srction should be properly clamped and in
sulated and finally immersed in beeswax 
compound, to eliminate losses as much as 
possible. In this particular diagram, the 
biasing grid battery B, is used, and the 
potential is of the order of 10 volts. It is 
shunted with a 2 microfarad condenser. 
The negative side of the battery is con

...... -----------------------------------~ nected to the grid side of the tubes. as 
Diagram of ConneCtions for the Undamped Wave Transmitter. shown. It will be found by the use of the 

biasing grid battery that it is more readily 
be encoulltered in pllrchasing the high volt- tremely "aluahle uoth iur gi"ing high "olt- possible to make the ulbes oscillate, espec-

h a"e ulli-directional currents, ior vacuum ially for power work. The subject of add-age machille, due perhaps to cost Or ot er ~ l'llg a "I'asl'llg batter" to the grid bears r\ ' I I b k tube work or allY plac~ where high potential U J 

reasons. all the '\'rlter \\' 10 las een wor - ulli-directional (urrents are desired. The elltirely upon the characteristics of the tube, 
ill~ with th~ sallie handicap as most of the and at times it will be found to better ad-
amateurs. ioulld a suitaule meanS of obtain- "antage to use the grid condenser and grid 
in:;: the higu \,oltage for application to the r -----I leak than where the biasing battery is uti. 
plates oi the oscillating tuues. i,e .. by r,','li- lizM. 
jyill!} tI,,· 01/,'/'1101;110 cllr:"111 wlu,ch tl~e In com'erting the sustained wave trans-
majorit), of amateurs ha,'e n!Stalled In their mitter into a telegraph transmitter, it was 
homes. and 10 st(·p up the 110 \'olt supply iound uy the writer that this can be ac-
to high ('nough !>otential suitauk for the complisht with best success by applying a 
work. For thest' amateurs, the diagram in modulated freqllency upon the grid an'd 
Fig. 6 shows the method utilized uY, the filament of the oscillating tubes, and to do 
writer in securing the high ,'oltage direct this he has found that by shunting a sec-
current. This is accomplisht by uoosting ondary of a small telephone induction coil 
the imprcst alternating current yoltage, T, Fig. 6, aCrOSS the grid and filament side 
which is in the order of 110 \'olts III most of the oscillator, and by exciting this tele-
rases, to the "oltage required by ,the plate phone secondary thru the telephone trans-
in the tube, by means of a speCial trans- former primary, by meanS of a buzzer B, 
i o rtll<' r. and recti fying the high ,'oltag~ al- current of said buzzer is interrupted by 
ternating current into a high "oltage dlrecl meanS of a key, K, thru the battery, B, 
Cllrrrllt Ly means of two vacuum tuhes of \\lith this method a modulated wave of the 
the same construction as utilized in the os- rig, 7 frequency nearly corresponding to the fre-
cillator, except that the grid of each tuue quency of the buzzer, is imprest upon the 
is not used-in other words, ",aki,,!} Iile This ShOwJs~do~nt'J..eU~IO~: T.r~:~~~mer to be grid potential. The grid now affects the 
'ubes ad as pure reclifiers of alternatill!} plate output current, and hence a modu-
,'urrcIII I,y meallS of the ulli-directional prin- two switches are shown On the low~r panel. lated wa\'e is superimposed upon the carry-
"i1>le. accompanied by the hot-filamerH, One is used ior the high tension side. while ing ",a,·e. This method of radio telegraphic 
rol<l-plate phenomena. It will l>e noted III the other for the filament cnrrent. The fila- transmission with sustained waves is found 
Fig. 6 at the right that the transformer has ment rheostat is mounted directly in the to gi"e very satisfactory results, insofar as 
three windin~s. One of these is used to center of the panel as indicated. The vac- transmitting distance is concerned. How-
light the filaments of both tubes, as indi- uum tube hold~rs ar~ held in the same e\'er, it was found at the receiving station 
cated. The exact construction of the trans- manner as those used in the main trallS- that the signal. received waS not .of the exact former used for this work is shown in Fig, .--_________________________ -' ___________ -, 
7. The core consists of 1':0. 27 gage lami
nated sted sheetings, cut to make a Core 
5 x 5 inches and ¥.I inch high. Each lami
nation is ¥.I inch wide. Three of the legs 
of the COre should he covered with six lay
erS of empire cloth and well shellacked. 
The primary into which the imprest 110 
volt current is applied consists of 50 turns 
of 1\0. 14 douhle cotton covered wire. On 
the other leg the filament secondary should 
ue wound and should consist of 10 turns 
of No. 16 douhle cotton covered magnet 
wire, An additional tap is taken off the 
fifth turn. The secondary, or the high 
tension winding, consists of 500 turns of 
No. 28 double cotton covered magnet wire, 
and each layer is insulated with two layers 
of empire cloth . An additional tap is taken 
on the 250th turn, It is advisable to have 
each leg wound separately and then com-

IIOY-AC: 

pletely assembled and properly secured by ,r/g, 5 
means of clamping bolts. Fig. 8 illustrates k ___________________________________ _ 

a cabinet arrangement of the hi$'h voltage 
vacuum tube rectifier, which Will be ex-

Showing How Alternating CUrrent MaY Be Employed A. High Voltage for the Plate Circuit. 
of the Vacuum Tub.. ' 
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frequ~n~ corresponding to the frequcncy 
of th~ b~, ami nt times the signals were 
very ralrRed in tOlt('. This Is <IlIe to the 
nS~lIulletry of the \mtcntinl a\'\llicd Oil the 
j!n<\, 811<1 tn the potelltial "hlaine,1 from 
the hnlZer, which is sll\,erim\lOse,1 IIpOll the 

. unrmal o\ ... ratilll! \,oltage On the Ilrid. In 
order to ~Iiminate th is ragged SOli lid recep
tion at the recei"ing station, the w!'itcr 
sllg~sted to cOllple n coil consisting of se\'
eral turns of wire to the ;_~ltcnna systelO, 
the cuil heing excit('d by me,lS of a buzzer. 
The "lIrr('nt in the hnzzer b interrupted by 
means of a key. Still auother method has 
hron ntiliud by the writer to accomplish 
the ,Iesired rrsuits of transmitting radio 
telegraphic messages with the lise of a 
slIstainl'\I-wa,'e transmitter, namely, to in
troduce a .. oil of 5 tnrns in the ground side, 
and short circuiting this coil by means of 
the key givin!! rise to a change in f requ('ncy 
between the frc'lneney emitted by the tralls
mitter when the coil is ill circuit. and the 
freqllency obtained when the coil is short 
circuited. This naturally gives rise to a 
heat frequency, and the method was foulld 
to give quite satisfactory results. 

It .hould be remembered whene"er 
operating the sustained w,l\'e transmitter as 
a telegraph transmitter, that the micro
phone, ;\[, should he short circuited by 
means of a switch. It is also advisable to 
short circuit the microphone whenever the 
transmitter is not being used for speaking 
purposes, thereby pre"enting the carbon 
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A Control Cabinet for the Vacuum Valve Rectlliora for Furnishing High D. C. to the PI.,te 
CirCUit ot the Tr'ansOllttlng Bulb •• 

I::ranules in the microphone Lutton from 
becoming too ho" th", causing l,ackillg. 

A similar transmitter of the a\'o\'e de
scription has given consideral>le satisfaction 
to the writer, who hopes that the yeaders 

will obtain C\'(.'11 better results wilh LiIe t)lW 

al,o",c dcscriiJc41. The SlfCC{'SS vf till' :a!.fJVt: 
:tplJarattiS is elltirely clcJlcndclit 011 the al
kntinn t<J delails which the amateur l)ay~ ill 
constructing it. 

Audio Frequency and Radio Frequency 
Alternating currents are generated at 

\'arious fr~quencies, covering a remarkably 
wide range. Depending on their applica
tion, the frequencies in practical use fall 
into three well denned classes: 

(a) Commercial frequencies. which now
adays generally mean 25 or 60 cycles per 
second. 

ib) Alldio frequencies, around 500 to 
1,000 cycles per second. 

(c) Radio frequencies, usually between 
100.000 and 1,000,000, but extending in ex
treme cases down to perhaps 10.000 and up 
to se"eral million cycles per second. 

Commercial frequencies arc used for 
lighting and power. The great machines in 
the central stations which supply our cities 
with current operate at these fr~"uencies. 

Audio frequencies are those conveniently 
heard in the telephone. \Vhen alternafing 
currents are sent through a telephone, the 
diaphragh of .1hc latter: vi!>rate.. The 
\'ihrations are heard as sound. The more 
rapid the vibrations. the shriller the tone. 
Vibrations at the rate of 4,000 or 5,000 per 
second give a sh rill whistle, while the lowest 
notes of a bass voice have somewhat under 
100. If a 500-c)'c/e generator supplies cur-

rent to a spark gap an,1 the s\lark j um"s 
once Oil thl! positive allel ',IlCC 011 the nega· 
live half-wave, thl'1l at the rccl'i\'ing sta
tiOIl, the ~ignal is heard in tlu! h:I('llhonc as 
a musical tone u f 1,000 vibrat ions per 
second. 

I<adio frc((lI(:ncics OCCUr iu the circlIi(s of 
raclio ap)laratltS, for instance ill all anh:lll1a. 
They arc tuo rallj(l to rallS{" a s011nd, ill a 
td,·phone. which can I.e Iwanl I.y the human 
car. They lOay be generate,1 I,y (l),nalOo
electric machines of highly specialized C'JIl

<truction, but arc usually prodllced hy other 
mcans. 

How Do You Like uRadio Amateur News"? 
When it was first decided to publish this 

magazine, we contemplated a great m:.,ny 
different names. It is no easy matter to p,ck 
out a name for a new magazine, and inas-
much as we could not ask our readers be
fore we started the magazine, we take this 
occasion to put the name to a popular vote. 
We feel that you, the reader, ha\'e just as 
much to say· about it as ourselves. 

The question was, should we name your 
magazine "Radio News" or "Radio Ama
teur News." Some of our friends thought 
it wise to use the former name, and we 
think perhaps the advice is good, as after a 
year or so when the magazines becomes big 
enough tC: carry all kinds of radio news, 
the word ' "amateur" will then be superflu-
ous. Of course, we will always have the 
amateur at heart the same as now,-You 
ha"e our pledged word for that. But some
one was of the opinion that the amateur 
does not like to be called an amateur. Now, 
what is your idea of this? We have pre
pared a blank below, which we ask you to 
be good enough to fill out. Place an X in 
the square showing your preference. Please 
cut out, paste it on the back of. a postal ca~d 
and mail to us. In the next ISsue we Will 
tell you whether it is going to be "Radio 

Amateur News" or just plain "Radio 
News." Understand that this is your maga-

zine. You are the hoss, and \'Ou must decide 
it for us. . 

I A READER of your new magazine, have carefully considered the matter of 

,the title for the magazine, and I have checked below the lIame which J 

like best. 

o RADIO AMATEUR l\EWS. 

o RADIO NEWS. 

Name 

Address ................. ' ................. ~ .............. . 

City ........................ . ...................... . 

I Im1l1l1l1lU1l1ln1ln1l1l1l1l1lUllnllUIIID1II1II IWIum' IJ J J I J I flllII 111 

It being the policy of this publicatiotllJot to publish the names of manufacturers of apparatus and devices described 
in these pages, our ((Technical Service Bureau" will be glad to forward the required names upon receipt of a stamped 
etJvelop or stamped postal card. 
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Some Experimental Radio Suaeestions 

A
s the word goes forth for the re
openinl( of the thousands of amateur 
stations thruout the country the ex
perimenter is once more permitted 
to test the thousand and one ideas 

that are constantly flitting thru his brain. 
Within the past two years gigantic strides 
have beell malle in the perfection of radio 
apparatus, hut it remains for the amateur 
to adopt most of these to his special needs 
and to develop the apparatus necessary for 
maximum efficiency under the conditions 
imposed by the Government. 

The use of regenerative short-wave re
ceptors has brought the amateur receiving 
station to a high degree of efficiency, but 
the transmitting apparatus and aerial re
mains substantially the same as it was five 
years ago. There are several points at 
which these can be improved, and the pur
pose of these paragraphs is to point out 
means for improving the weak points in 
the average radio installation. 

The announcement of the Rogers under
ground aerial at first would seem to solve 
the difficulties of interference from static 
and induction. That it eliminates these 
faults found in the long overhead aerials 
used for long-distance reception is a proven 
fact, but to the fellow in the big city the 
underground aerial is as yet impossible. 
We can easily string wires over the house
tops, but when it comes to digging under 
the neighhors' houses then-well, it isn't 
done. 

In pre-war times unbelievable distances 
were covered with the overhead aerial that 
demonstrated they were correct in design, 
but atmospheric disturbances caused much 
annoyance. It is evident, then, were it pos
sible to eliminate these disturbances, the 
overhead aerial would be entirely satis
factory and for amateur purposes cheaper 
and easier to erect. 

But why not let us eliminate the static 
and strays? It can be done despite the 
fact that it has foiled every attempt ill the 
past. By co-operation it is easily conceiv
able that a solution will be found even as 
other problems have been solved by the 
united efforts of many minds on the same 
subject. The writer would suggest that 
the editor of this magazine donate a page 
or a half page in each issue to the subject 
of static elimination, publishing therein 
the condensed results of experiments con
ducted hy the readers. Such a method of 
tackling the problem is bound to bring re
sults. 

It may not be out of place to register 
our disapproval against the arm-chair ex
perimenters who scoff and ridicule a sug
gestion because it sounds impractical. 
Men such as these have held up progress 
in many fields of endeavor. Try every
thing, no matter how foolish it may seem. 
Who, for instance, would have thought that 
messages could be received on a wire buried 
in the ground? Apparently it can't be done, 
but it has. And so with many thin~s; none 
of us know so much about the subJect that 
we can ridicule another. 

Turning now to the transmitting end of 
the station. The perfection of heavy cur
rent electronic relays promises a ready 
source of sustained wave oscillations, and 
hence radio-telephony. It will, however, 
be some time before they become cheap 
enough to compete with the transformer 
and gap discharger. Therefore, any effort 
to improve the conventional type of trans
mitter will not be entirely useless or wasted 
effort. 

The quenched gap is highly efficient but 
has not found application with 6O-cycle 
transmitters, due to the mushy note emit-

Bv THOS. W. BENSON 
ted that makes it highly unsuitable when 
working thru QRM, but efficient when few 
sets are working. The use 0 f a non
synchronous gap in series with the 
quenched gap improves the note, but the 
efficiency falls off rapidly. The combina
tion a f the rotary and quenched gaps in 
one instrument gives an easily readable 
note, but a form of quenched arc would 
give very satisfactory results, as it would 
have few moving parts. 

That some form of Chaffee or Lepel Arc 
has not been adopted by the amateur is 
still a mystery. Although descriptions of 
this type of apparatus appeared years ago 
in various magazines the writer has yet to 
hear of an aJ;llateur set incorporating this 
design. 

A Form of Chaffee Arc that 18 Eaolly Con. 
structed and Po •• esses a High Rate of Ef. 

flclency. 

A short description of the important 
features of this type oi aparatus will 
show the advantages in a clever manner. 
The transformer used has a secondary 
voltage of 500 to 600 volts. The condenser 

rig. 2 

Diagram Showing Connections to Be Uled 
In Order to Obtain Best Results with the Arc. 

of aLout .01 Mfd capacity can be made of 
mica or paraffined paper and tinfoil. The 
gap consists of two plates of polished cop
per spaced .001 inch apart by a perforated 
disk of paper. When in operation the paper 
burns away and has to be renewed from 
time to time. The oscillation transformer 
has a primary of fixt value closely coupled 
to the secondary, which is variable either 
by clips or taps. 

The operation of the apparatus depends 
upon the aerial being shocked into oscilla
tion, then Leing allowed to oscillate freely 
at its own period. When the key is closed 
the surge of current starts the aerial cir
cuit oscillating; the return swing then in
duces currents in the pr'imary Circuit, which 
added to the transformer voltage, is suffi
cient to break down the gap. The surge of 
current across the gap gives a second im-

pulse to the aerial circuit which is allowed 
to oscillate freely due to the arc being 
quenched instantly. This action continues 
as long as the key is closed. 

It will be seen that the tuning is done 
entirely by the aerial circuit and resonance 
between the open and closed circuits is of 
little importance. The pitch of the note 
emitted is extremely high and damping is 
practically eliminated from the emited 
wave. The over-all efficiency of such a set 
is high, in the neighborhood of 8010 
against a 40 or 50%' in the high tension 
sets. Brushing and corona losses are done 
away with and leakage reduced to a mini
mum. 

The arcs heretofore described for such 
work were without exception water cooled, 
which is troublesome and unhandy. It re
mains for the amateur to develop an air
cooled arc that can readily be taken apart 
for renewal of the paper separator. 

These are but two of the subjects re
quiring immediate attention from the 
serious experimenter, but they are of great 
importance. The solution of the former 
will result in longer receiving range, while 
the latter will give maximum transmitting 
distance with limited power and wave 
lengths. 

Answer Of NC-4 Bv Radio 
Spread Over World 

in 3 Minutes 
A record in radio was established by the 

Navy Department on May 14, when a mes
sage was sent from Secretary Roosevelt 
to the NC-4 flying to Newfoundland, a 
reply received and relayed to Paris, Lon
don, Panama, San Diego and ships at sea, 
all within th .. ee minutes. 

Naval officials said no such speed had 
ever before been attained in wireless com
munications. 

At 11.18 Acting Secretary of the Navy 
Roosevelt sent a message to the NC-4 as 
follows: 

"What is your position? All keenl;!" in
terested your progress.-ROOSEVELT. 

Two minutes later the radio operator 
took the following reply from Commander 
Read of the NC-4 on the desk at the Navy 
Department: 

"ROOSEVELT, Washington. - Thank 
. you for good wishes. NC-4 is 20 miles 

southwest Seal Island, making 85 miles per 
hour.-READ." 

One minute later this message was being 
relayed to all ships and the big wireless 
station in Europe and Central America. 
The operation was completed wi thin three 
minutes, and six minutes later messages 
were received from Panama and San Diego 
confirming receipt of the message from the 
NC-4. 

Radio officials explained that the original 
message to the NC-4 was sent from Wash. 
ington to the radio station at Otter Oiffs, 
Maine, and relayed there to the plane in 
the air, which replied by the same route. 
On receipt of the message from the NC-4 
in Washington a radio operator flashed it 
to Annapolis and New Brunswick, both 
stations being connected on one key, and 
these in turn flashed it broadcast. The 
whole operation which began at 11.18 A. M. 
was concluded at 11.21. Lieutenant T. A. 
M. Craven directed the feat, which radio 
officialssafd would· go 'down as one of the 
most remarkable instances of radio teleg
raphy. 
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A Buzzer Practise Outfit Deluxe 

T HE average code practise set, as most 
readers realize, comes very far from 
producing ideal signals for practise 

work. By ideal signals the writer means 
signals which are identical to, or approach 
very nearly, the 
characteristics of 
signals received 
on a regular 
wireless outfit. 
The main faults 
of the practise 
outfits now in 
use are lack of 
flexibility in 
readily. changing 
strength of sig
nals in the 
'phones and an
noyance from the 
buzzer used to 
produce the sig
nals._ 

The writer has 
succeeded in pro
ducing a practise 
outfit in which 
the ideal signals 

Bv OSCAR SCHWENOT 
pins by means of which the panel is held 
in place. The knob K should have a bras's 
pointer J fastened on its shaft by means 
of a nut. The pointer should be bent, as 
shown in drawing 2, to bring it close to 

The induction coil should be fastened, as 
shown in figure 2, by a small brass strap 
H to the partition which extends across the 
inside of the case and is glued in place. 

A good buzzer, such as a "Radiotone," is 
placed in the rear 
part of the case. 
Connections are 
made as in figure 
4. Wires between 
induction coil, 
buzzer and bind
ing posts are 
past thru small 
holes in the par
tition. Binding 
post T. can be 
omitted if de
sired, but the 
writer recom
mends that it be 
used. It is con
nected to the 
contact post of 
the buzzer and 
can be used in 
energizing wave
meters, testing 

are· almost fully The 
realized and in 

Kind of BUZler 'Outfit That Should Find a Place In Any Amateur's Scheme of Things. cry s t a I sand 
Fig. 1 Shows the Front of the Cabinet and Fig. 2 a Side-View, Showing the Workings. countless other 

which faults of 
other similar sets are overcome. Refer
ring to the accompanying drawings the 
reader will note that the instrument con
sists essential!y of.a small case wherein a 
buzzer is muffled, a means for controlling 
the audibility Or strength of signals, and 
necessary binding posts for connections. 

'fhe case can readily be constructed by 
reference to drawings 1 and 2, and should 
be made of Spanish cedar, obtainable from 
cigar boxes. The case should be fastened 
together with glue. Blocks '4" square and 
2l1.!" long should be glued in each corner. 
The top is fastened wi th screws and the 
bottom with small brads. The wood should 
be well sanded, stained a dark mahogany 
and given several coats of varnish and 

~~~~~~~n~t ~:~.I~~: o~unZl~r~int~~e ~~~~~W!~ 
Coli With Vnrlnble Winding •. 

rlllully ruhbed down wilh pumice stone and 
011. 

The panel is made of hard rubber taken 
from nn old storage I,uuery jar. Holes 
Ihould he drilled for the ~hllft of knob K, 
the hllrd rubber composilion biud·iug posts 
8, lind B. nnd for the four brass escutcheon 

the scale which is scratched in the hard 
rubber. the scratches being filled with a 
chalk and water paste, thus making white 
lines against dark ground. 

The audibility control, which is the out
standing feature of this instrument, is next 
in order of construction. Drawing 3 gives 
details of the construction, white cut-away 
of drawing 2 reveals its position in the fin
ished instrument. The small induction coil 
is wound on a fiber tube about 1i inch in 
diameter and Ill.! inches long. The primary 
consists of two layers of number 26 S.c.c. 
wire. while the secondary is wound with 
three or four layers of number 32 S.c.c. 
wire. Three layers will usually be enough. 
The rod A is made of a piece of a lar"e 
nail and should be of the size designated m 
figure 3. A hole is drilled in one end large 
enough to pass a piece of number 14 cop
per or alumiuum wire, C. An arm C is 
made from a piece of brass about Ill.! 
inches long, other dimensions as shown, 
and should be bent as indicated in figure 2. 
·It should have a hole drilled near One 
cud the same size as was drilled in rod A. 
while at the other eud it should be drillcd 
so that the arm can slip On shaft of knob 
K. It i. fastcncd on the shaft with two 
nnts, D fignre 2, which shonld be soldcred 
llftcr making' Snre lhat arm C is in the 
same position as puinter J. The wire link 
G is made of nnmber 14 copper or aln
minum wire, as stated before. and is past 
thru the holes in rod A and arm C and 
hcnt over at right angles. The correct 
amount of u(.ward bend will have to I", 
found by experiment. It should be jnst 
enough to allow rod A to slide in nnd out 
of the fiher coI'~ of the induction coil frcely 
and gradunlly when knob K is rotated thm 
91) degrees. 

ways. 
Binding posts B, and B. are connected in 

series with an omnigraph and battery, or 
key and battery. 'Phones are connected 
across posts T, and T. for ordinary signals. 
By rotating knob K the signals are made 
to correspond to far distant or very close 
stations, as the operator desires. If very 
loud signals are desired, connect 'phones 
across either T, and T. or T. and T.. The 
audibility control, however, has no effect 
when the 'phones are connected in this 
manner and the tone of the signals is 
somewhat distorted and scratchy; so the 
first connection is usually preferable. 

The tone effect is exactly as if receh-ing 
from a commercial station. 

The Results You Get With the Buzzer 
Described ;\nd This Hoo~·Up Wan'ant Its 

Construction. 

MONEY FOR YOUR ARTICLES. 
We W,ltIt ~oud. live rat.liu at,tides. For 

these the hi~hest I' rices will he ('aid by u •. 
Al'tkles with snappy iliustrat·i1..\lIs an.~ par
ticularlv desirahle. One cent a word for 
all accepted articles. 
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A Simple Hot-Wire Ammeter 
B)I FRANCIS H. RANSFORD 

Threod 

/forpil7 :·· 

A Hat Pin. an Old ,Clock, a Bit of This and a Bit of That-Presto! An Honest.to.goodne6s 
Hot Wire Ammeter. 

Ho w many ti mes ha ve you wanted a hot- its thin old sides? The author experienced 
wire ammeter, but siglll·d and tried to £or- this desire many times, and finally COn-
get it whcn you felt of your wallet, with structed the instrument here descriLed. The 

material used was an o ld box (to make 
the case), balance wheel from an old 
alarm clpck, regulat ing screw from old
style telegraph so under, a piece of No. 30 
Climax resistance wire, and a halpin. 

The balance-wheel framework is mounted 
on the Lase in the positio n shown iQ sucb a 
\\ ay that the spring tends to rotate the 
,~heel toward the right. The hatpin is 
balanced aCross a pencil, Or other fulcrum, 
and soldered to the balance-wheel shaft at 
the cen ter of gravity . The resistance wire 
may Le any small size of German silver 
wire. The German silver is used because 
of the rather large heat ing effect , due to 
the high resistance, and Lecause it has a 
high coefficient of expansion. The longer 
the wire, th e mOre accurate the meter, but 
eight o r ten inches should suffice. It is 
mounted Letween the screw-eye and regu
lating screw, as shown. 

A thread, preferaLly silk, is wrapped Once 
or twice about the Lalance-wheel sha ft , to
ward the left, so that when the thread is 
pulled, the wheel will rotate toward the 
left. The other end of the thread is tied 
to a small piece of wire, which, in turn is 
tied to the middle of the resistance wire . 
H the thread were tied directly to the re
sistance wire it might burn off, as the 
center of the wire is its hottest point. 

The zero mark is put on the scale at th e 
left. The resistance-wire slack is taken up 
Ly tightening the regulating screw. This 
deAects the needle toward the leit. The 
needle is placed over the zero mark in this 
way, and the other points of the scale are 
oLtained Ly comparison with a standard 
ammeter, using a battery and rheostat. 
Before using the meter each time, tlie 
needle should be set at zero ior accuracv. 
T he meter shou ld be compared frequentiv 
with a standard ammeter. . 

The thinner and longer the resistance 
wire, the mOre accurate will be the meter. 

(Colltilll/ed Oil page 46) 

New Radio Amplifier 
:-':ow is the time to bui ld VOUf instru

ment s, and e very amate ur needs all ampli
fier. 

An Ampli fier for Radl(.l Recept io n Tha t Any 
Clever Amateur Can Build . 

In the accompanying drawing, Fig. 1, i ~ 
sho wn the amplifier complete. It consists 
of twO 1000 ohm n:ceivers mounted On a 
base in a vert ical lJOSilioll . 

The receiver sltells are (Iripped and tapt 
to ad mit twO sm(1 11 machine SC rew ~ 
which faste n them to the brass angles. 

By FRED WHITEHOUSE 
Both supports are plain L's with a hole in 
the bottom part to clamp to the Lase. 

In the center of each of the diaframs 
is mounted a carbon rod %" in diameter 
and 2" 101lg. A slot is cut nCar One end oi 
each with a fine saw. A very thin, flexiLle 
wire is wOllnd over this slot and solder 
Ilomed in to hold it there. By twisting the 
saw while cutting the slot, the slot will Le 
made wider at the Lottom, and the solder 
will hold the wire in place. 

The carbon rods are fastened to the 
diaframs ,;·ith shellac. Thev shoulll Le 
placed in a hot oven to insure· the complete 
e,·aporation of the alcohol in the shellac, 
alHI thlls hold the carLon firmly. 

The receivers are moun teo so their faces 
wi ll be -l0 " apart and connected in series 
to twO I,inding posts at the left of the base. 

A paller tube is made to fit nOt toO snugly 
arol lllcl the rods. This is put in place as 
sho\\ n in Fig. 2, and tilled with pOlished 
carLon ( microphone) grains. This Com
I,letes the amplifier. 

.. \ !!ood arrangement for co ntrolling the 

The "Main Thing" In This Ampli fi er I s the 
"Mlcrophone"-slmpllclty Itself. 

apparatus is sho wn in Fig. 3. A wooden 
box is constructed large enough to contain 
three standard dry cells. On One side of 
th e box is mounted a four-point switch 
( Fig. 1) and a small, finely adj ustable 

Sho w ing How the Amplifier Is H ooked·up 
for the Highly Desirable Results. 

rheostat is mounted On the front. 
The batteries and switches are wired as 

shown in Fig 3. 
An extra 1,000 ohm receiver should be 

connected in series with the telephones 
actuating the amplifier, to test the adjust
men t of the detector. .A switch may be 
arranged to short circuit this receiver when 
it is not required. \Vhen made properly 
thi s amplifier will do remarkable \\ ork. 
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A Panel Detector with Possibilities. 

detector for a panel receiving set. The cat
whisker, instead of being adjustable is 
stationary, and is composed of a number 
of stiff brass wires, bunched. I have re
ceived best with the crystal "Radiocite." As 
this instrument is covered, it is dust proof, 
and therefore very efficient. I have had bet
ter results with this detector than I have 
with one usin!\, a single adjustable cat
whisker. Contrtbuted by G. DANKER 

SENDING 3 MILES WITH BUZZER. 
By E. T. Jones. 

The following description of a new buz
zer circuit is quite a departure from the 
regular huzzer transmitting circuits and not 
only has the distance possible by a certain 
type of buzzer been increased, but it is 
practically possihle to play music with such 
a circuit, providing the buzzer is adjusted 
10 its highcst pitch before being installed 
in the circllit. 

I nduetanee for Sending Buzzer. 

It was discovered that by using an in
ductance coil of the [ollowing dim~ns\ons: 
40" in diameter by 6" (of actual Wlndm~), 
triple the response was had at the recelv-

RADIO AMATEUR NEWS 

ing end and the frequency of the note was 
easily changed by varying .~e inductance 
shunted across the vibrator, It sounded 
somewhat similar to the audioh's musical 
notes, and each and every change was easily 
noticed at the receiving end approximately 
three and one-half miles distant. The sig
nals were increased from faint to strong, 
which is quite an increase. 

As seen in the drawings any variable 

~'GrOl/mi 

Diagram Showing How to Send Three Miles 
with a Buzzer. 

single slide tuner or inductance coil can be 
employed, but the coil shown gave the best 
results for this. particular buzzer. 

NO DEAD-END SWITCHING 
ARRANGEMENT. 

By E. T. Jones. 

How the Sections of a Coil Are Varied by 
the Simple Switch. 

We have seen many no-dead end arrange
ments in print, but most of them are too ex
pensive and involve too much precision in 
adj ustment for correct operation, Taking 
advantage of these facts I have succeeded 
in providing the following arrangement 
which has proven its value in both sim
plicity and operation. 

In this arrangement the remaining coils 
in the circuit are Cllt out or disconnected 
by the insulated stud A depressing the con
tact arm I which makes contact with the 
contact point strip 2. A simpler arrange
ment cOllld not be had, and the beauty is its 
sllccess[ul operation; besides the cheapness 
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of the complete outlay makes it worth while. 
When the arm of the switch is resti ng 
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Details of the "Dead-end" Switch. 

on contact point No.3 then in this position 
the remaining coils 4, 5, 6, 7, 8 and 9 are 
disconnected by means of the insulated stud 
A pressing on the brass contact arm 1 which 
is thereby disconnected from the brass 
arm 2. 

"LAP" WINDING. 
I have seen many articles published de

scribing inductances for radio receiv
ers but have never seen anything about 
"lap winding" of the kind I here describe. 

I have used this kind of loading coil in 
commercial practice and found it to work 
tine as it cuts the length of the coil ill half 
for a given amount of wire wound in the 
old single layer way. It is very desirable 
for use with a ships set; that is, not built 
for long enough waves to get arc signals. 
I will do the best I can to describe what I 
mean, however, by taking a pencil and a 

How "Lap" Winding Is Done. 

piece of cord, the reader will soon see how 
it is wound. 

Beginning at A wind three tllrns, R. C 
and D, then lap the next till'll O,','r b,·tween 

(ColllilllUd 011 /'''9<' 46) 

Loose Coupling of Amateur Transmitter 
By GEO. M. BAKER 

Air SUlIice School for Radio Operators, AIIStill, Te.,·. 

Now that the time for "sellliing" ap
,.roaches I would like to I't'gistel' an appe,al 
[or loo.e coupling hetw"en the two OSCil
lating circuits or Ihe trallst1littill~ sct. 

III the IIRst the average amat,'ur held the 
view that whelll'vcl' he loo"'uc,1 the coup
ling o£ his oscillatiotl trallsfol"lIlt'r, he was 
sact'ilicillg radiation and lilstalll'l' rot" the 
slIke of re.lucing inted"rellce with hi. 
nl'i!(hhor's work. 

This is fill' fl'om the case. I will I.ct 11 

I(ood hilt tlULt I cu/, I<lk,' <Illy II'Hlc/ Ir,,"s
IIUll illl/ .,e/ 111111 1/1'1 /Idta r",/i<llioll 1111 
mcduuu cou/liny 'hem oU HI",ri",.,,,. cn'!p .... 
IiIlO. This 19 tIue no doubt to mnlnal I!I
duetanc.. That is to say the Olll'n OSCII
luting circllit retmns[ers "ncrgy 10 the 
primary oscilllltillg cil'cuit thllt it wonld 
otherwlae t1se "I', Hilt it III II st he ,','l1Iel1l

bered thnt the \thove ""lIllit'i,," will lI"t 

take place flllles .• the two oscilla/ing ,it
wils arc ill p"rfed resollance. 

I have been in a govenUllcnt laboratory 
[or 11 10llg period durillg' the war anti 
in Illy spare time I have carried ont a 
IIl1mber of ex"eriments which have a bear
'Iug lIpon amateur work. Among- other 
.ets 1 used a }1 k.w. nou-sYllchronous sllark 
Irallsmittl"r. A hillgcd oscillation trans
fOrtller similar to the Murd,,..k or nlitzclI 
Radio-Collpler was IIsnl. I f01l1ll1 that 
therc was no c,xcltse [or using a closer 
cOlllllillg' limn 45. III [act the alltcnna cllr
n'ttt illcrca~cd Ull to this point. \Vith the 
two C'il"fuits in Ill'rh'ct n,,'$OmlIlCC I £Ol1l1d it 
was possible to Ret a stll'pl"isillg amol1l1t of 
nll"l"Cllt flow ill the Sl't'Uw..Iary l'irclIit with 
a l.~()III)lil1K o£ l)tY, Till' tlccl't'1l1l'nt with 
t hi. a ITlln!:ement IlrOvcd to be .(1(, pCI' 

fnl11pll'll' cyde, 

The ad\'alltag-cs of sharp tllllin,!.!" are too 
evidellt 10 be repeated, The \lllint I want 
to empha$izc i$ that the trallsmitting set 
will actually l'u,'cr a ~rt';.\t('r di$tal1l'C with 
l1\lldenttcly loosc cOllplillg' tha11 with l'losl' 
cuuplillg. 1\IIY of the :.\11Iatl'11rs \\ Ihl It;:lll a 
pl'e-war rallge of 1.500 mill'S kllow this, 

All of us will havl' to Sl'l' that 'tHill' plan 
bl' carried out to gl't sharp tlllling aftl'l" we 
lIpt'n again, Thl'l'l' will Ill' a Ian.':'l'r 1I1111lht'r 
of t'Xpcl'illll'lItal ~tatiulls Ihall l:"l'l' bt'ilH"l'. 
Thillk of the 111"11 wlln ha"l' rl'l'l'i\'ctl 
traillillg" ill tht' arlll\' alld lIa, \" whn \\ ill go 
hOIlH' with a lin'l.\' "illh'l't'~t iii I'adi,) w'lI:k. 
I havl' hCl'lI ill tlllll'li with Sl'\'l'I'al th,ll1-
sand ~lIch 11H'11 and whill' ilia I '" II f tltl'lll 
whu tll'dal'l'd till'.\' \\ "I'C ~llillg' tll ,IIWIl Ull 
amah'lIr statillll :IS 'Pllli ,I~ til,'" rC;!l'IIl'd 
11011ll\ will IIl,,','I' d,1 'P, a lar~(' lilllllht'l' of 
tlte111 l'l'riailll.\' will, 
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UNDERSTAND first of all that I am a 
great lleliever in ideas, good ideas. An 
idea is worth a lifetime of labor, and 

then some, but just what constitutes a 
good idea, especially in radio work? I 
have heard a few good ones, and here pass 
them on to you, perhaps you can do some
thing with them without getting a head
ache. 

• I 
Windings 

.... 
-.£ •• · . · . · . 
~ :: 
f2~ :. 

." 
I 

AccordIon 

A Wonderful Ideal Tune In HawaII and Prac
tIce AccordIon Lessona SImultaneously. 

For instance, there is the Accoydion 
Tuner. There is a certain law, or rule or 
theorem or whatever it is called, that states 
the inductance of a coil will vary with the 
proximity of the turns. Let us then ar
range a coil that can be stretched, as it 
were, and we have a loading coil that will 
make old Mr. Deadend a has-been. Take 
that old accordion and wind ten turns of 
wire in each depression, put two heavy 
nickeled posts on one end and fasten to the 
wall. To tune, grasp the nearest handle, 
gently depress C natural and pull. There 
you are I 

] ust think of the possibilities of the de
vice not only as an instrument of use, but 
of abuse-I mean amusement. On a real 
busy night the folks would be highly en
tertained· with your performance while 
"sitting in"! r 

Or, again. We also have the truth be
fore us that a current will tend to contract 
a loose spiral when flowing thru it. Eureka I 
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Ide a s 
By THOS. W. BENSON 

Or your radiophone experts may find an 
inspiration in a hot-wire transmitter. It is 
very simple. Take a large funnel, fit the 
small end with a perforated cork in which 
is inserted a short length of glass tubing 
drawn to a small hole in a bunsen flame. 
The opening is to be placed opposite the 
filament of a miniature incandescent lamp 
from which the globe has been removed. 
Of course it will require several trials be
fore the proper size lamp is obtained, but 
it only requires a little patience and a lot 
of credit, financially speaking. 

Connect the lamp filament in series with 
the ground lead and start the arc. When 
the proper size lamp is used the filament 
will be just red. At this temperature it 
will offer a certain amount of resistance. 
However, when words are spoken into the 
funnel the air will cool the filament, lower 
its resistance and in this manner modulate 
the radio waves to conform with the undu
lations of the voice. 

Simple, clever and doubtless efficient. 
And to think fussy old carbon transmitters 
are still being used for the purpose. What 
fools these radios be. 

Funny how few amateurs realize the im
portance of having several lamps glowing 
on different parts of their apparatus. They 
give that· mysterious appearance that all 
scientific instruments should have to pro-

plug the G sharp open and extend the in- / 
strument. When a stray wave ambles down 'Rheostot 
the lead in-Whee-e-e, the ' instrument .... :-,--;:===="....,==:-;;==:;-:':;-;:=-:;;-=~ 
wheezes, as IOU, w,'th perfect sang-fyoid, An Exceptionally Clever Method of ReceIVIng That Will Dlaplace. Crystals and EVen 
step over an tune 'em in!! Audlona. 
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teet the art from the inllux of common 
beings. If you know what I mean. 

Therefore, use them as detectors. It 
surely can be done. Lend an ear and be 
convinced. As above stated, the resistance 
of a tungsten lamp varies with the tem
perature of the filament. Then why not 

runnel 
I 

Albl!::lIlr~~le-:-hf: ~:~~~rohuo.n~n;~il~~~rs 
put them in a bridge circuit and have the 
Incoming wave unbalance the bridge? 

The whole secret is given away in the 
attached illustration. Balance the bridge 
with the lamps just red, switch in the tun
ing apparatus and listen. The operation 
is simplicity itself and very reliable. A 
wave leaps down the lead in, a current 
shoots thru the secondary circuit of the 
coupler and one of the lamps. Blooie, the 
resistance drops and puts the balance of 
the bridge on the kibosh, the telephone 
clicks and success has been achieved. Let 
us bid the mineral detector a fond good
bye, they were great in their day, but 
now--

There may not be a grain of inspiration 
in the whole article, and there may be a 
ton of inspiration in a sentence. It all de
pends on you, dear reader. Read this all 
carefully, there surely must be some little 
acorn that with proper nurturing will grow 
into the mighty oak of Fame; Fame for 
you and for me. (Watson, the needle, and. 
pleasant dreams!) 

[No, My. Benson promised NOT to pat
ent the above/-Ed1l0y.J 

Hh!h Voltage Audion BatterY 
I wish to describe a primary battery 

which I think should appeal to the experi
menter who wants a high-voltage battery 
for general laboratory use of low amper
age. It was found ideal for my audion set. 
The 30 cells shown give about 40 volts. 

The cells are made of carbons from old 
dry cells, drilled to receive the zinc elec
trode. The carbons are dipped into boil
ing paraffin to make them leak proof. They 
should be heated before dipping in the 
wax so that it will penetrate into the carbon 
a little before it gets hard. No payaRin 
must enter the hole. You will no lice t1iat 
the carbon acts as container for the active 
elements, and is the negative electrode 
(positive pole) at the Same time. It pre
sents the largest possible surface to the 
electrolytic, which is an advantage. The 
carllons should be forced into holes in the 
Lase board to hold them as shown in the 
sketch and photo. The base should be 
treated with hot wax after the holes are 
made, to prevent the liquids from going 
into the wood and causing trouble if any 
sholll ,1 be dropped, in filling the carbons. 

By L. M. LAFAVE 

lfOIe dr/lied Ii1 
t/rycel/ =-.ba9! 

I 

A Very Good Home-made Battery WhIch 
May Be Uaed In the Audlon Plate CIrcuIt. 
Note MountIng of Carbon ContaIners In Bal.-

board. 

The zinc electrods are cut from 1/16" 
zinc sheeting or even 1/32", which may be 
obtained at a tinsmith's shop. The lower 
end of the zinc is forced into a piece of 
soft rubber tubing shown in illustration. 
N ear the top another piece of tubing is 
placed to prevent the zinc from touching 
the carbon. 

When the zinc strips are placed in the 
carbons there is no fear that they will touch 
the carbon, although there is most of the 
zinc surface exposed to the electrolytic. 
After the battery is assembled all the ex
posed metal should be coated with the wax, 
which may be applied while hot with a 
small brush. 

Paraffin oil should be put on the surface 
of the electrolyte to keep the water from 
evaporating. 

The electrolyte consists of one pint of 
water in which is dissolved 3 ounces of sal 
ammoniac and 1 ounce of chlorid of zinc. 

The picture shows an experimental bat
tery made by the writer which proved very 
satisfactory. 
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WHAT THEY THINK OF IT 
FROM THE INVENTOR OF THE 

AUDION. 

Dear Mr. Gerllsback:-
1 am tIIllell illicresied ill YOllr '1IIIIOllllce-

"'till of lloe forlllcolllill!1 lIIaga6illl 
R",.IO AMATEUR NEWS. 

TI.ere call be 110 qllalioll Illal a large 
filfld of lIut"ln,·ss atvails Ille IIttV lIIagasille. 
Tile lIIagll./i<"C1I1 seft'i,'e wllicll Radio lias 
relldered 10 Ille Allied Calise dllrillg Ille 
war, Ifspecially ill Ille fllll/liplicily of ils 
IUlV applicaliolls Illere, alld II.e jllimse ill
leresl lllllicil Illtse developlllellis have 
aroused ill Ille ",illds of every palriolic 
voung A "Jt'ricall, convinces me that 
RADIO AMAn:uR NEWS tvill elljoy a IIl1iqlle 
opporlllllily for IIsefu/llt·ss. 

lVisilillg il alld ils edilors every Sllccess, 
1 r~nlain, 

Very sillcerely YOllrs, 
LEE DE FOREST. 

Netv York, May 9, 1919. 

FROM THE INVENTOR OF THE 
CRYSTAL DETECTOR. 

My Dear Mr. Gerllsback:-
I hearlily approve of YOllr idea of slarl

illg a lieU' fIIaga::ille, RADIO AMATEUR 
NEWS. There is ceriaillly roolll for all 
1~lIbiased pllblicalion dcvoled elllirely 10 
lIIallers of radio illieresl, wlliclo is tlol 
filled by Ille presml periodicals issued by 
radio compallies, or by Ille variolls elec
Irical Irade journals. 

Sincerely yours, 
GREENLEAF WHITTIER PICKARD. 

N etlJlon Cmlre, /l-Iass., April 12, 1919. 

FROM THE INVENTOR OF 
UNDERGROUND RADIO 

Dear Mr. Gernsback: 
'I lake greal pleasure ill sellditlg YOIl my 

sllbscriplioll for Ille RADIO AMATEUR NEWS. 
YOllr fIIagnificelll work in scienlific jOllmal
iSfll call1lol be 100 lIighly praised, illspired 
as YOIl lIave. a tlalion-.wide in~eresl itl a.1I 
scienlific sllb,ecls, parllCll/arly tI. Ille radiO 
arl. I will look fOr"<lJard willi gellltitle 
pleasure to Ille birlll of R~DIO AMATEUR 
NEWS alld lake tlois occasioll 10 congralu
lale studenls alld scielllific fIIen for tile aid 
lloat will be fUrllisloed lloem in tllis YOllr 
lalest achievement. 

Wilh cordial good wisloes 1 relllain, 
Very sincerely yours, 

J. HARRIS ROGERS. 
Hyallsviile, Marylalld, May 17, 1919. 

TOM REED, TOO, IS ON DECKI 

Dear Mr. Gernsba<'k: 
I've gol 10 lIalld il 10 YOIl aqaill; YOII've 

alwa.vs 1.",'11 "JOIIIIII.V 011 Ille ,)/'01," bill ill 
Illis lIetll Rallio Mllilasille YOIl re "JOllllllY 
pickillg 0111 Ille Spol 10 be Oil before 
Ihere is aSpol." 

IVhile )'oll're prilililig Illis maga.!:i",·, Ille 
firms arc "rrfusin!J" to ··si911," alia Ama
II'lIr Radio is slill {"sl asl,'ep, IlIcked ill 
lI11d.., III. Warlillle R"slriclioll blallkel. 
/llli \'011 kllotll Ihal t/,,'v IVILL siYII SOOIl, 
111111 illm-poPl-ill 11/1 i;lslIIIII Uadio will be 
tIlide awake agaill, alld sL'rabblilig like a kid 
011 Cilrisllllas mOrllillg for Ihe lIetll rillk
Illms Illal rVar has sluck ill ils sock. Tllal 
IItl'Oj","ilig will be Ille "Spol," 'lIId RADIO 
AMATEUR NEWS will be fOlilld oallpy
illg il. 

Fr01ll II Radio sialldpoilll, Ihe rVar lIever 
did calise liS allY worry. Tile real black 
day for liS was ill lasl Decelllber, tIlilen 
Ilia I aslOlllldilig Goverlllllelli 1II0llopoly of 
wireless was proposed. Thillk of ii/ 10 lie 
liP a tvllole rising yOllllg Giani Science as a 
mere' ilis/nUllen' for "rilling" a free 
peoPle / Jusl as well cOtlllllalldeer all of 
Liliher Bllrbank's wOllderfll1 Ioybrid Irees 
for Ihe excillsive growillg of schoollllasler
swilclles/ We wOII'1 nallle any nallles, old 
lOp, bill Ihe idea was Iypically Hllllllisil. 

It tIIig 101 IIave bUll rllslled Illrollgil for 
all Ihal if YOIl hadll'l lIIarsilalled Ille 
"Radiobllgs" agai1lsl il. I'll say Illal 
seene is going dow1l ill IIislory as a COIII
pa1lion piece 10 "Tioe Bosloll Boys alld Gell
eral Gage." Relllember ill' Ille grollp of 
IlreilillS, eaclo lowillg his sled, lifting ex
asperaled chllbby faces 10 Jllllker Geo. 
Ill's millioll-Ille VOII Bissing of IIis lime 
atld place...:...wilh Illeir "Now YOllr soldiers 
""ve deslroyed ollr slide, alld we will bear 
it 110 longer 1" 

COllgress dropped Ille radio law Ille way 
Gage did lloe coaslillg proilibilion-as 
Iho il were IInexpecledly 1001; alld I'll bel 
a kilowall 10 a cal-whisker Illal a COllgress
mall or Iwo-alld maybe a Cabinel officer
grllmbled milch Ille same ullwilling lribille 
Ilral Ihe Third Assislalll Tyranl did in 
1775-"These boys draw ill lloe sPiril of 
Liberly wilh Ihe very air Ihey brealhe /" 

Well, good Ilick 10 Ihe New Mag/ 
"Stllaslo" goes Ihe bollle-"She slarls, slle 
1II0ves, slle sums 10 feel Ihe llorill of life 
along 1o,.,I'-lransformer. 

Yours very lruly, 

THOMAS REED. 
Boslon, May 16, 1919. 

WE'RE WITH YOU, BEN. 

Dellr Mr. G,·"I.ri>lJL'k: 
I Iwv,' just rtL't'ivt'fl your Idttr Yt'!lrlyt!

illg RAIJlO AMAn:uR Nt;ws. All IliaV<' 10 
sa>! is, "(,'0 to ii," I JwV(! 110 tlollbt 1IU11 it 
tIlll1 1101 {ail, all<l alii Sllre il will .",ccre<l. 
fVllal is llcede<l ill allliliellr wirL"l,·.fS p"hli
ctJ/iolis is (J strictly wire/iSS ""J.fIUC,·tlC-DIU' 

Illal t('ill 1101 lell lIS of whal ollll'r ""'n di<l 
ill ra<li" bUI Itach lI.r IrOtll 10 do il. MtJ~'e 
il a "How-Io-Make-II" maga.<:ill'·. I hat'e 
sloppcd bityillll . .. all<l silllilllr 1II11f111' 

SliMS buallSe Illey speak 100 IIIl1cll "f ollrl'r 
iUVI,,,tious. '''i''!ls ,loU(' (Jirl'fIlly. "uti IIf}1 
IlIillgs Ihal will be done. WIIIII is • .ecdl·d 
is a lIIagatli • .e Ihal gives all IICtll i<lea.r--
1101 illsirutllellis ill radio-allli 111m ulls liS 

IIow 10 apply Ihese ideos 10 ollr OWII iusln.
meuts. 

I am a sludenl al Coillmbi" Ulliversily. 
IIerc's 10 RADIO AMATEUR Nf.W~. 

Sillcereiy YOllrs, 

BENJAMIN SOI.ARZ. 
BrooklYlI, N. Y., May 16, 1919. 

"R. A. N." 

Dcar Mr. Gerllsback: 
Hat'e jllsl received YOllr leller sialilill 

YOllr IICW tIIlerpris,·. Ellcloscd filld a check 
10 IIelp il alollY. I alii a college silldeni alld 
altlro tIIy lillie is limiled I always mtJnafle 
10 read Ihc "E. E." I all' havillg Ihe 
"R. A. N." (apoIOf/i::e for Ille new nick
lIallle) selll 10 Illy hOtlle, as I will be Ihere 
ill lillie 10 receive Ihe firSI isslle. I { Ihe 
::R. A.

u 
N." ,u'ill be as inl~reslillg as Ille 

E. E., dOli I u,'orry as 10 lis sllceess. 

C. KOCOUR. 
Challlpaign, III., May 17, 1919. 

THANKS. "FATHER" AND "CHILD" 
ARE DOING NICELY I 

Dear Mr. Ger1lsback: 
Ellclosed find Illy sllbscriplion for five 

years 10 RADIO AMATEUR NEWS, YOllr new 
·'child." May il grow liP worlhy of ils 
"falher," as I have every c01lfidence il will. 
Wishillg you sllceess ill Ille IIew venillre, 
I remaiu, 

Sincerei}' },ours, 

C. A. HELLMANN. 
Wasloingloll, D. C, May 15, 1919. 

TO OUR ·READERS 
The publishers of RADIO AMATEUR NEWS 

are also the publishers of the Electrical Ex
perimenler. The latter magazine for seven 
years has publisht the highest-gr.ade radio 
articles in America-and will contmue to do 
so. Its radio section comprises from eight 
to twelve pages of the choicest radio arti
cles publisht anywhere-and is famous on 
this account alone among radio bugs. 

N ow you have looked thru this issue of 
RADIO AMATEUR NEWS. You have noted 
that.t is "different" from the Eleclrical Ex
perimenter, as i! is. "differen( fr<?m any 
other radio pubhcatlOn. And It Will con
tinue to be "different." This issue is but a 
poor sample of what we 'ntend to give you 
after a few months...:...witlo YOllr Ioelp. 

But the point we wish to bring out is this: 
There will. be absolutely no duplicati~n of 
articles in our two magazines. Both Will be 
entirely different as to. their radio articles. 

One will supplement the other. If you are 
reading RADIO AMATEUR NEWS, you will 
want to read the Eleclrical Experimenler, 
and vice versa. One is not complete with
out the other. Together, the two magazines 
will give you ALL the radio articles, ALL 
the radio news, you crave for. 

The 'radio art has become so big that one 
magazine could not hold all of it. And that's 
ONE reaSOn for this new magazine. 

THE PUBLISHERS. 

DOLLARS FOR IDEAS 
Amateurs, we want your ideas I Tell us 

about that new stunt you have meant to 
write up right along, but never got to. 
Perhaps you have a new idea. Perhaps you 
have a new hook-up or perhaps you made 
your old clock-works do something new. If 
so, we want that idea, and want it bad. For 

every contribution which we accept, for 
every idea, we will pay $2.00. This refers 
only to simple ideas and does not by any 
meanS refer to long articles, for which we 
pay much higher rates. Why not get busy 
at once? Address Editor, this publication. 

CLUBS, PLEASE NOTE 
We want the latest gossip from all clubs 

and associations. We will be only too glad 
to give them the widest publicity. We ask 
the secretary of each club Or association to 
send us a monthly report of the doings of 
his club. Such notices wil! be publisht free 
of charge. All amateurs, no matter where 
they live, should know what our clubs are 
doing, and what is being done to further 
their members' welfare and interest. RADIO 
AMATEUR NEWS wil! be an exchange place 
for ideas of this kind. 
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How I Became a :Radiobui! 

X· electrical experimenter is nOw 
pretty generally known as a UBug." 
They aCCllse me of wishing this 
name on the long-suffering frater
nity, hilt I disclaim the blame or 

credit, whichever it calls for. Me, I never 
dellied ] was crazy over natural science. 
Ko bughouse, "he it ever so humble," that 
was lined with scientific apparatus, bllt 
would he "home, sweet home" to me. So 
vOlt see it took only common frankness on my part to call myself a Bug. I t was the 
later company acknowledging the same ec
centricity who made it a badge of distinc
tion. 

If YOIl accept the definition, then obvi
ously a wireless enthusiast is a "Radio-

,BY THOMAS REED 

Every morning as I rode to work I saw 
that little plant. I felt the bite of the 
Radio microbe. I longed to mess around 
in this new application of electricity. But 
my school and leisure days were over; I 
was bogged in business, as were my for
mer companions in experimentation; and 
it being hard to "start anything" alone, 
I only looked on enviously and did nothing. 

In those early days the wireless art was 
carefully guarded, as patents were being 
sought which appeared to promise high 
value. Noone was ever admitted to Prof. 
Stone's shack, and at night an armed watch
man was a"~ays on duty. However, a few 
of the general principles of Radio filtered 
into the community, and I gathered them in. 

A Twist of the Switch I nto the 200-meter Fields, and the Working, Worrying World Changes 
to That of the Eager, Fearless, AdvanCing New Generations, As Quickly and Completely As 

One Scene Gives Place to Another on the Movie-screen. 

b1lg"; and I sccnt a movement to make the 
title official , since the Editor of this new 
journal ill\·ites me to tell in the first iss1le 
( which I take as the great honor it is) 
JI O W I hecame one of "them there things." 

A s near as I call place it, it was back in 
the early l\100's when I first saw a wire
le~~ aerial. ]11 a dreary stretch of vacant 
"filled I"nel" hetween Camhridge and Has
ton, where the huilclings of the Massachu
sett s Institute of Technology nOw stand, 
P rofessor Stolle hael erecteel a 'shack and 
Illast for his rc searches; and it waS ru
mored alllOIl~ the villa~ers that without 
wire or allY so rt of phys ical c onllcction, he 
cOlll d l' xcha ll g'e messages with a si milar 
outfit of his, way dO\\"11 on the Lynll 
mar sh e s, per haps t~1I miles away! Almost 
illcrediblc. 

Telephoilic reception hael come, and the 
coherer had been ahandoned for the re
ceiver. I learned that signals could be 
received by the device of three needles 
stuck in a cork, the points of which made 
imperfect call tact between two brass· plates 
in circuit with the aerial. This was the 
thermic detector. Then came news of the 
electrolytic, a platinum wire dipping into 
acidulated water. 

The latter developmen t succeeded in en
thusing me to the point of my first experi
ment, which was a failure of the degree 
called in astronomy "complete totality." I 
always enjoy recalling a first experiment, 
and noting the one to a dozen reasons why 
it couldn't have succeeded in a tho11sand 
vears. I half · filled an old cold-cream pot 
;"ith acidulated water. and hung over the 

brim of it a platinum wire dipping a quar
ter of an inch below the surface. The 
wire being specified as "fine," I used one 
of 36 gage, which seemed to m~ very fine 
indeed" I In series with this I connected 
one of my trusty "wet cells" and a long
handled 75-ohm receiver. My aerial was 
an "inside" one, of bell-wire draped around 
the moulding of my room, conducting 
through the "apparatus" to a gaspipe 
ground. 
- All being ready, I held the heavy re
ceiver to my ear and prepared to be de
lighted with the pretty buzzing sounds 
which were bound to ensue. The "ensuing," 
however, was distinctly bad; it was more 
than "practically" nil. I held that receiver 
up till it weighed in the neighborhood of 
150 Ibs.; my arm had creeping paralysis, 
and my ear was registering a temperature 
of 212 degrees Fahrenheit in, the shade; 
but not a sound occurred beyond the ex
cusable ringing of a faithful auricular 
organ that was being abused and knew it. 

It would seem as if pit}"ing Heaven might 
have sent'me at least a "static"- something 
you can capture with a screen-door spring 
and a hairpin. Even a small, cheap "X" 
would have meant joy to me, but I was 
denied even that. 

Strange how near you can come to suc
cess without attaining it, isn't it? In this 
case, the main obstacles appear to · have 
been the following : 

1st, there were no signals to be received, 
Prof. Stone's stations being the only · ones 
in New England, so far as I know, and he 
only operating for short periods, as I 
afterward learned. 

2nd, my "fine" No. 36 platinum wire 
should have been a Wolla,ton-process wire 
of about .0003 · or .0001 inch diameter
it was only 50 times too large!-and ar
ranged with a screw adjustment to barely 
touch the surface of the electrolyte. 

3rd, my receiver, instead of being 75-ohm, 
should have been a high-resistance one of 
500 to 1,000 ohms. 

Outside of these "small" defects and the 
lack of a potentiometer and a tuning-coil, 
there was scarcely anything the matter, 
you sec'! That's it, laugh, you Vicious 
Personalities, laugh ' Why didn't I get a 
few books on the subject-something prac
tical like Phil Edelman, for instance-go 
10 a lecture or two, send for a catalogue, 
or at least look in a supply-store window, 
and inform myself? Oh, sure. Phil was 
still in short pants, and the .supply stores 
were vacant lots. Why didn't I snoop 
around Prof. Stone's tar-paper palace of 
mystery and get shot by the watchman, you 
mean? That's all there was of the facil-
ities you mention. . 

The negative result of my experiment: 
was discouraging, and business .taking my 
time increasingly, I made no mare. The art 
developed without my assistance-except as 
it may have got along a little better for 
Illy leaving it alone, The Government took 
it up, Navy Yards were equipped, commer
cial stations established, and finally the 
amateur's began to appear. One amateur 
in my neighborhood had a really lofty 
aerial for those times, and as I passed his 
house I could hear his sparks snatlping, and 
even see their flash from the street. I al
ways felt the bite of the microbe, but the 
g-aine seemed too expensive and compli
cated, and I lacked associates and thought I 
lacked time. 

It was a bright young schoolboy "Bug" 
who eventually opened the door to me. 
This kid talked ' Iike a veteran about tbP. . . . 
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run ([~m~l1tal simpllcity o f wireless. He science for mastery over an old. And as 
had the ne r ... • t I II me lha with a bit of a whirlwind finish, I describe the Audion 
.. licon, • simplt b~l ix with sli~ers, a twon "tampl,fier, magnifying ether-waves a million
cigare Ie lire ond nser, arid a bedspriqj ~~old, unhampered by ,earthly disturbances, 
for an nerial, one could pick uP. signals such a's set a limit to the power of the 
from til commercial station at Wellfleet, telescope; and rave that some fine day a 
some 70 miles distant in an air-line! I fellow listening on a wire like thi~ may 
pooh-poohed him brutally, but he stuck to catch a word in a language never heard 
his fable. He knew it was so because he'd before. And when he does, human knowl-
done it himself, so that ior me, pish! and edge will expand like a bomb-burst to in
likewise tush! Finally he convinced me. c1uile the experiences of planet-dwellers, 
Believe me, that was when that microbe 
bit! He bit and brought his family to 
lJite, and settled down and stayed. I could 
hardly wait to return home before begin
ning construction of the simple receiving 
instruments. As usual, my first experiments 
failed, but now I knew what I was after, 
and soon ,I was in full-fledged communica
tion with the busy Radio-world that had 
been around me all the while without my 
knowing it. I've never left it since, except 
during the war-deprivation; and during 
that dark period I've known how Robinson 
Crusoe felt on his desert island. cut off 
from his kind! 

I don't wonder at all at the thousands 
and thousands who have become Radio
bugs; what puzzles me is the other thou
sands, who haven't; it must be only inertia 
on their part, as it was on mine. I like 
to cry ' up the pleasures of wireless to the 
Outer Barbarians and hear 'em murmur, 
"Gosh. that is fun, but isn't it hard to 
learn ?" 

35 

Why. Radio is like sitting at an open 
window on that street in Paris where they 
say everybody you know will pass if you 
wait long enough, Why isn't .t taught to 
invalids and shut-ins to cheer their lives? 
Especially the blind-the blind would make 
good operators, too, 
. And here I am at the end of my string, 

without having touched on the best part 
of Radio-the warm comradeship of ama
teurism that pervades it. A twist of the 

The chance generally comes when I'm 
riding with a party along country roads, 
and find in a lonely spot the humble wire
less outfit of Some struggling Bug-you 
know the type, a couple of spindling, bow
legged masts, guyed at every spavined joint, 
with a few kinky wires straggling into 
an attic window. Some one remarks, "You 
seem to see more and more of these things; 
wonder what there is in it, anyhow?" And 
another volunteers, "Why, Tom. here is 
one of these wireless fiends, ask him." 
Then it's "What is the attraction, Tom?" 
al;ld I try to tell as much as I can about 
the fascination of Radio, in words of one 
syllable, before the subject is ousted by the 
next intellectual appeal-such as a hen 
scuttling uuder the wheels and saving her 
silly neck by a ·feather·s-breadth for later 
decapitation in due course of commerce. 

I Describe the Firat Stammering Communication from SaYVille, L. I., to Nauen, Germany. The 
Unconscious Irony of It-··Prealdent to Kaiser, Congratulations, Trust In Increase of Amltyl" 

The opportunity being brief, I tell 'em 
principally of the spectacular side 0 f Radio 
- the rcal thrills that have come to me 
through the little round receiver. The 
revenue-cutter Acushnet muttering to her
self out in Pollock Rip Slue, or around the 
Handkerchief Shoal, as she scours the fog 
in search of a disabled craft. The great 
pause in the chattering wireless world while 
the Carpathia, bearing the survivors of the 
Titanic and the desired, yet dreaded. news 
of the disaster, was creeping toward New 
York. How unused we were to horrors 

, then I 
I descrilJe the first stammering communi

cation from Sayville, L. I., to Naucn, Ger
many. The unconscious irony 0 f 't
"Prcsidm/ /0 K lIiscr. cOllura/lI/a/jolls , /rus/ 
ill i,urcasr of a", i/y/" In how short a 
time afterward I heard that sallie Sayville 
hrazeuly SII",.liug its wicked ordcrs to till' 
111111 cru isers lurking oil nur coast, and 
hu~h-hll . l ti llg it s S\,y-reports tn the hOllle of 
spies iu fl erliul tell 'em how it snllnde!1 
lit lin i.olated fishing .cantll. depdvcd nf 
uewo nil day, when the Welll1eet service 
stt'lIdily ,pellcd out thaI crushillg lII eSS"):l': 
"Tile '11"dlllsll;p - L'k,i/lll1id - TON
" /iDOED - /twh',' }III11,/n'd /iv, .. , -' "11'11, 
tvom,: ,. (md d, ilclrl!n - " 

Or. if the hen still delnys to rtlll. 1 tell 
'elll of the big Jolt my sys tem got whell 1 
firot heard, nmollg the dot s nnd "ashes, n 
renl hunll\n voicc, the fir st crude wirclcss 
telcl>hone: ';llrllo, hello lluwkius, cnn Vult 
henr ,uc?" Thnt was 1111 , "u t it secllled like 
"einll I>relcnt li t the 11I'ugllle o f II new 

communications starting our way a million 
years ago, concerning a culture still a mil
lion years ahead of ours I 

You have to feed "strong stuff" like 
that to impress an auto party with "what 
there is in it"; but planets or no planets. 
what you and I enjoy is the everyday whis
pering of the Radio world. The telegrams 
to the liners out 'n mid-ocean, grave and 
gay. just as they come, From a conV'ivial 
dinner-party somewhere in the west. "Greet
ings. old chap. wish you were here, feed 
the fishes for us '" Or this, from a sad
dened. shrouded house in Baltimore, 
"Mother passed away this morning without 
regaining consciousnes; she never knew." 
Or this from the stony lair of callousness 
and greed, Manhattan, "Dearest, I wish you 
safety, I miss you so!" 

Or the call from the lonely station far 
out on the Cape sands. " Twelve noon
southeast gale-sea rough, weather thick. 
observation one-fourth mile." Or watch
ful Arlington droning, "Capt, Smith, S. S, 
Sarmiento, reports derelict. latitnde and 
longilude this and that. decks awash, stump 
of foremast standing," Or at night, the 
careful news-service, a whole daily paper 
in a nutshell, with baseball-scores and stock
Ouctualions to relieve boO, kinds of " fears 
aud sorrows that in fest the son!." 

switch into the 2oo-meter field, and the 
working, worrying world changes to that of 
the eager, fearless, advancing New Gen
eration, as quickly and completely as one 
scene gi ves place to another on the movie
screen, They tryout their new instruments 
-"How is she now? I'm giving her 250 
watts." ul've got some 24-wire you can 
have," "Come on over, old man, I'd like 
to show you my dump." The Radio In
spectator cuts in. "IPXX, ),011 must have 
sharper tuning; wave too broad." HSure, 
lAC. I'll measure your wave-length, go 
ahead," "Say. there's a new Opr, on at 
WDL-he's sore because hc can't get NPZ: 
A "relay message" drifts aloug. just start
illg from an Eastern college to be passed 
from hand to hand. a few miles at a time, 
clear across the continent to an old home 
in Oregon : "Passed exams, Mater; love ; 
tell Florrie!" 

Does it seem petty? Old One, these gen
erous boys are what stood between you 
and me and the Fate of Belgium, and 
this prattle of theirs 's "going to ripen as 
tomorrow's wisdom, They're calchmg up 
with us, and when they bump us by the 
stern, he who is a wise old guy will let 
the blimp accelerate his pace, not balk it 
and fall 0 11 his nnse. A IlOos t and a knock 
arc very milch al ike, except ill their effects! 

0 1' Thl. front the Stony LAir of CtlUOUlnel. nnd Greed. M,'nh t' tt~ n . " De.u.,s t . I Wish Y ou 
Snfety. I MI .. You Sol " 
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1m: 
T 'IIS.l>cpartJJlc:mt is OJlen to all renders . It mnt!ers not whether subscribers or not. All photos arc judged for best arrange ent and 

ellh'I(>Jl.cy of the apparatus" neal.n(>ss of connections a nd general appeal'ance. In order to Increase the interest in this depart~ent we 
make It a rille lIot to puhll sh photOg'l'aphs of s,tattons u.naccompanied by a picture of the owner. ' 

. ,Ve prefel' dark photos to light ones. The p,')ze wlnnmg pictures must he on prints not smaller than 5 x 7", ,\Ve cannot l'e roduce 
II !C~ll res smaller .than 31h. x 3%". ,All plett.lres m1:lst benr name nnd address written in Jnk on the back. A letter of not less than lOd' words 
gl\,lllJ.:' full deSCription 01 the station. OlCI'Inl eqUIpment, etc .. must accompan~·: the pictures. . 

PR IZ E S: O ne fi r st month ly prize of $5.00. A ll othe r p ictures publlsh t wUI be pa ld for at t h e rate of $2.00 • 
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Open Once More! 
L __ W

HAT is th e usc of having a nice 
station all dolled up with the most 
wonderful " rillk tums" imaginahle, 
- quoting Thomas Reed. - and 
then le t the world not know about 

it? Rank inj ltstice we call it! Why hide 
behind your own light? You know what 
your den looks like inside, but what about 
us? Why not let us have a peck into your 
sanctum so we too can say "Ah! Now 
that's Jome station!" RADIO Al\[,.\TFUN NEWS 
will pay you hard cash for a GOOD pic
ture of your station as well as a picture of 
yourself, hut, for heaven's sake, don't send 
LIS prints the size of a postage stamp. These 
we cannot publish. Look at the pictures on 
this page. !-.10st of them arc pictures. hon
est-to-goodness ones. That is what we 
want! I f you wish to win that $5.00 prize 
),oll r picture mllst be at least 5" x r . Send 
no prints smaller Ihan 30 " x 30 ... for we 
cannot lise them. This holds true of both 
pict ures, the one of the station as \\'ell as th e 
one of yourself. .\nd when you have yo ur 
OWIl picture takell, don't hide behind your 
spark gal>, or use your phones as eyeglasses! 
YOlll' fcllow workers aren't all heauties 
themselves'! Now go to it. AttaiJoy! 

I' .S. We might as well add that we 
wOllld mllch prefer to ha \'e Ihe picture oi 
the station as well a s yourself taken by a 
regular photographer. Amatcur prints, 
ninc times 0111 of tell , do not do the station 
Or apparatus justice. \V011't YOli therefore 
i1l your 0\'.111 int('l'(:sl ha\'c a professional 
make the picture? It will repay you in 
the eml. It costS bll r vcry little. 

T hi s Is the sort of well a rra n ge d a nd well equlpt s t a tIon which w e wou ld li ke to $ee a do pt ed 
by a ll a m a teu rs . Thi s pa r ticula r one a nd the o ne below bl oom s a t one of th e New York 

Y. M. C. A. bra nches. 

FAKE PICTURE CONTEST 
While your Editor was editing Modern 

Electrics years ago, some one slipt a hot 
one over on him. Some wise gink from out 
West who had been watching the pictures 
which were being printed of radio· amateurs 

and their stations, took i t into his 
wise head to fake up a wireless sta
tion and submit it. He went about it 
very cleverly, amJ, Sure enough, it 
was publisht! He simply camouflaged 
a lot of old junk: arranged it On a 
table and made it look like a real 
wireless outfit. It looked so good, it 
fooled liS completely! J lis tuning coil, 
for instance, consisted of a sawed-off 
rolling pin with the wires /minted on 

them. He also had 
a large helix macle 

T h is sh ows the Editor's Idea ns t o w hat we are c oming to. 
THE TH ING . Our predicti on Is t hnt withi n t h ree years o r 

rad iop ho ne outfits. 

of cardhoard with 
a lot of junk pnt 
on it. Af ter we 

had publisht tbe~ picture, he, of course, 
ga\'e us the due Ha! Ha! but we thought 
it too good to keep it quiet, so the readers 
were told about it. So they 'a11 had the 
merry Ha! Ha! on Ye Editor. This put 
something into our head, sO here goes : 

We will pay $5.00 for the best fake wire
less station pictllre sent in to us, and we will 
begin publishing them in the nex!.issue. At 
least 100 words describing how you pulled 
it off, are required . Now please, Boys, 
don't make our lives miserable. Don't , for 
heaven's sake, send us real ones and tell us 
they are camouflaged! AND, on the other 
hand, don't send fake ones to With the 
AmatelC.rs Department and expect to get 
prizes and then have the Ha! Ha! on us, 
after we publish them as r eal o1les!! We 
admit that we have carved out a beautiful 
job for ourselves, and the Editor can see 
where his summer vacation will be spent 
inside a large and healthy helix with padded 
wires. 

Address all fake pictures to Edi,tor, Fake 
Statio" COli test. 

15,000 COPIES 
Of this issue 15,000 copies 

have been printed and circu
lated. It contains 48 pages 
and over 100 illustrations. 
From point of circulation, size 
and contents, it represents by 
far the greatest radio maga
zine today. 
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H. A. Macklev·s Station 
The photo of my set is self explanatory, 

so I won't go into details very deep. The 
Audions arc arranged so that anyone may 
be used as the detector and the others as 
amplifiers. Set is hooked up for spark and 
undamped signals. The loading inductance 
mOl1nted under the operating table out of 
sight. The loose coupler is good for 4500 
meters itseli and arranged so that the dead
end effect is lost on the short waves. The 
transmitting apparatus are all mounted be
hi!ld the opel'ating table, thus doing away 
with all unsightly wiring. The transmitting 
set has a 1 KW closed-core transformer 
plate glass· and oil codenser oscillation 
transformer and high-speed rotary gap. 
The leads are either copper ribbon or No. 
4 B. & S. copper wire, and are made as 
short a~ possible. The transmitting aerial 
has 4 wires 45 feet long and fifty feet high 
made of five strands of No. 16 B. & S: 
copper, . thus giving .a large surface and 
having great tensile strength. The ground 
IS a counterpoise in addition to a water 
pip~, b?nded at the far end. The receiving 
aenal IS 80 feet Ibng and 80 feet high six
wire, No. 16 single B. & S. copper. ' Re
ceiVIng range from the Gulf and Atlantic 

This Looks Like an Up-to-date Outflt, and 
We SUre Do LIke It. Note the Typewriter. 
Coast, a~d have. copied KWT Teller, 
Alaska, with two Audions. 

H. A. MACKLEY. 

Leo Hirsch·s Station ' 
SENDING SET 

Thordarson ~ K. W. transformer rotary 
gap, commercial key, Murdock condensers, 
oscillation transformer, hot wire ammeter, 
and kick-back preventer. 

RECEIVING SET 
One audion detector, Navy type loose 

coupler, one amplifying coupler, variameter, 
two variables undamped cods and two pairs 
of Brandes phones. 

With this station I have been heard in 
every district except the 3rd, 6th and 7th, 
having a senrling range of about 900 miles. 

With the receiving set I hear a beehive 
of commercials, and have heard long dis
tant amateurs every night; also, with the 
amplifying coil in I heal' N. A. A. ahout 
30 reet from the phones. 

LEO IIII~SCH, Columhus, Ohio. 

Mr, Leo HIrsch .Has 

grJt~t~{lon~neU,,';~~~ 
tunately H e Sent Us 
One 01 Thoae Hpost

noo Stnmp" Photos, so You Need II Mlcro 
scopo to See All the Nice Things He Hnsl 
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Ousting ·.~m Off 
April the 15th, 1919! 

A memorable date. The date 
that made the dust-rag famous. 
One wholesale dust-rag house 
in Chicago ordered 9 carloads 
of 'em- but the demand was 
much greater. Our staff statisti
cian doped it out that on April 
15th 129,796Y:! square yards of 
dust-rags " iere used to dust off 
all the radio sets in America. 
Placed end to end these rags 
would reach from New York 
to Podunk, Miss. Cut up into 
strips one inch wide they would 
reach from Horta (f\zores) 
to Lisbon, Portugal. Our sta
tistician also figgered it out 
that no less than 29,159 Ibs. of 
miscellaneous dust was dusted 
off these long-sleeping sets. It 
took 46,971 r4 horse power to 
pull out from their hiding 
places aU the American radio 
sets that were buried (but not 
forgotten) for two long and 
heartbreaking years. 196,759 
horse power were expended in 
putting up again radio amateur 
aerials all over .the continent. 

During the months of April 
and May, 427 flea-power worth 
of energy was sent into the 
ether by amateur transmitting 
sets ! 

You Guest It! He WAS in the Army. Otherwise Where'd 
He Get That "Professional" DustIng Pose-AND the 

Wrist Watch. 
11 ,125 radio amateurs are in 

hospitals down with the itch. They itched 
that bad to get their fingers again on their 
sending sets! ! 

MONTHLY PRIZES. 
This department pays the high

est prizes for illustrations of ama
teur radio stations. 

·We give a monthly prize of 
$5.00 for the best picture. All oth
ers publisht are paid for at the 
rate of $2.00. When do we get 
YOURS? 

... """."",,,,,,,,,,,,,,,,,.'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''""""""'''''''''''''''''''''',' 
DESCRIPTION OF 6NO 

am enclosing a photo of my set with 
description. 

Senrling set.- One-half K,V closed-core 
transformer, oil immersed condenser, pan
cake oscillation transformer and Milrdock 
rotary. The switchboarrl mounted beside 
the set furnishes the control for the vari
ous instrumellts, a hot -wire meter is used 
to measure the output, and 011 high power 
rep;isters three amps . 

Receiving set.- The .. receiving instru
ments arc mOllllted in a mahogany C::1.hinet 
al1l\ cousist of loose coupler, load coils 
four vClriahles, three crystal detectors anti 
one audioll with hatteries. I-Tave been able 
On galena to hear KTIK in Honolulu, Sev
eral Alaskan stations. allll NA.'\ anrl NAR. 

LELAND .r. Sf' \LDlNG, 
San Francisco, Cal. 

HEARS WIRELESS TALK IN 
UNDERGROUND VAULT. 

A wireless telephone message from the 
radi? station at New Brunswick, N. ].. was 
receIved recently at Asbury Park inside a 
steel and concrete "ault underground bv 
\ V. Harold \\'arren of New Brunswick. 
He had a portable receivi ng set, carried in 
One hand, and neither aerial nor ground 
connection. 

The main dining' room of the Hotel 
Klein, New Brunswick, was connected with 
the local radlO station by regular telephone 
and a relay connection made by wireless 
telephone. The music of the hotel's orches
tra was clearly heard by Mr. ,Varren inside 
the vault at Asbury Park. 

The commandant of the radio station 
said that on the last trip of the steamer 
George \Vashington to France with Presi
dent \Vilson the orchestra of the hotel was 
connected by wireless telephone with the 
vessel and the music was c1earlv heard 
when the ship was 600 miles at sea: 

TRY OUT AIRPLANE SIGNAL. 

Experts of the Army Signal Corps have 
begun experiments with a recent invention 
which they believe will prove valuable in 
making the airplane a commercial utility. 
Described as an "audible heacon," the new 
contrivance is designed as a signal which 
will advise the aviator not only of his 
own posit·ion regardless of weather condi
hons, but will serve as accurate marks for 
suitable landing places. 

"The beacon" is said to be a combination 
of the. radio telephone and the ordinary 
phonograph. Its opera! ion will he more or 
less automatic and will repeat a word or 
siglled des ig-nating its position . For instance, 
olle at La.ngle,' Field, tltl' intenkpartmental 
a\"iation hasl:, mig-ht scnd out the call 
"Langley" at staled intervals. 

Ofllcoials wo rki ng on , the invention he
lieve that the next stt'P will be the adop
tioll of the ~OlllHlwral\gil1g device. nOw used 
h" armies ill l~Ollnt'ct~on \\'ith artilkrv tire, 
tl; cnahk a\'ia !ors to lll'll'rminr Wi lhoil t de
la,' tltt' di ~tallcc alld dil"l'ctinn of the rail 
o( allY Ont' nf till'Sl' scndillg' sJations: . 
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Radio Die:'e'st 
I. I 

The Vacuum Valve used In a circuit as shown above possesses many distinctively efficient 
qualities. It amplifies the slgs. BEFORE they reach the audibility circuit. 

VACUUM TUBE AMPLIFIER WITH 
CRYSTAL DETECTOR. 

The characteristic curves of a vacuum 
tuLe show that the best value of grid volt
age for amplification is not the same as for 
Lest detecting action, which is an argument 
for using separate tubes for these two pur
poses. This adds somewhat to the com
plexity of the apparatus, and leads some 
operators to prefer the combination of a 
vacuum tube for amplifying and a crystal 
detector for receiving. Such a circuit is 
shown here. 

The oscillating circuit L C is coupled to 
the antenna and is tuned to the frequency 
of the latter, which is that of the incoming 
wa,·es. The alternations of voltage be
twe('n the terminals of the coil L are 
applied between the filament F and grid G 
through the Lattery b, which has been pre
"iously adjusted in voltage so that the plate 
cllrrent has a value corresp'onding to a 
point on the straight part of its charac
teristic. 

The amplified oscillations in th~ pl?'te 
circuit are communicated to the osclllatmg 
circuit L.C, which is coupled to the .pla~e 
circllit through the coil M. The CIrcUIt 
L,e, is tuned to the frequency of the re
ceived waves like the other two circuits. 
The alternations of voltage between the 
terminals of the coil L, are rectified in the 
cn-stal detector D in the usual way, and 
.. 'use an audio frequency current to flow 
in the telephone recei,'ers.-Radio Pamphlet 
A'o. 40. U. S. Signal Corps. 

ELECTRICAL OSCILLATIONS IN 
ANTENNAS AND INDUCT

TANCE COILS. 
jOll!'l :"1. I\IILLER. 

The theory of circuits having uniformly 
di~tril,tJtcd ell'elrical characteristics, such 
as cables, telephone lines and transmissio,n 
li",·s. has heell applied to antennas. It IS 
;aid that the results of this theory do not 
seem to have heell cll'arly brought out, a!1d 
it is hoped that in this paper some mls
understandinJ(s may h. cleared up. No 
all('mpt has heen n)ade to show how accu
ratdy the tl]('ory applies to actual antennas. 
The transmission-line theory can also be 
applied to the treatment of the effects of 
distributed capacity in inductance coils.
Srientilic 1'lIpcr Xu. 326. Burrau of Stand
ani!. 

CANADA, TOO, OPENS UP. 
OTTAWA, May 5.-The war-time regu

lation cancelling licenses for the operation 
of amateur wireless stations throughout the 
Dominion, has been rescinded. The amateur 
wireless operator may resume his experi
ments, subj ect to the pre-war regulations. 
At the outbreak of hostilities there were 110 
licensed amateur stations in Canada. 

BANKED WINDING. 
In certain coils the capacity may be 

reduced by using the so-called "banked" 
winding. Instead of winding one layer 

Method of Banking the winding uf a Coli In 
Order to Reduce Its Distributed Capacity. 

complete and then winding the next layer 
back over the first, one turn is wound 
successively in each pf the layers, the wind
ing proceeding from one end of the coil 
to the other. The best results are obtained 
in a coil of a few lalcrs. The method is 
illustrated in illustratIon for a coil of two 
layers, the succession of the turns being 
indicated in the numhers. The turns in 
the lower layer are prevented from slipping 
during the winding by grooving the coil 
form or covering it with rubber tape. The 
maximum voltage between adjacent wires 
in this two-layer coil is the voltage corre
sponding to three turns.-CirCIIlar of 
Bureau of Standards. 

GROUND TELEGRAPHY IN THE 
WORLD WAR. 

LIEUT. WILLIS L. WINTER. 

The development of ground telegraphy in 
the war zone is described in this article. 
with the suggestion that this system of 
communication may be of interest as ap
plied to civil life.-Jollrllal of Electricity, 
!\larch I, 1919. 

"SOUND WAVES" OF THE RADIO. 
It is almost inconceivable that in' these 

days of wireless communication, ·when 
every large steamship that plies the oceans 
is furnished with wireless apparatus, and 
the vast spaces between the continents are 
criss-crossed by the sound waves of the 
radio, so long a time should have elapsed 
between the rescue of Hawker and Grieve 
by the little Danish seafarer Mary and the 
receipt of the news by the world.-Editorial 
from the New York Eveni"g Mail. 

(Possibly the sound waves of the radio 
didn't yell lo"d enuf!!-EDITOR.) 

MODIFIES RESTRICTIONS ON 
SHIPS' USE OF WIRELESS. 

The State Department has been advised 
that the British Admiralty has announced 
that from noon May 1 all restrictions on 
wireless telegraphy on ships will be re
moved except in the North Sea, the English 
Channel, east of the line joining 
Dungeness and Boulogne, in Bal tic N orth
ern Russia. in the waters of the Mediter
ranean, the Black Sea and the Sea of 
Marmora. 

HARVARD NAVAL RADIO 
SCHOOL. 

The naval radio school established at 
Harvard University during the war has 
been closed and the personnel and equip
ment transferred to the school at the Great 
Lakes naval training station. 

Commander David A:. Weaver has' been 
detached from duty at the Harvard school 
and assigned to the Great Lakes station. 

AIR-THERMOMETER AMMETER. 
This instrument, which is really a calo

rimeter, was formerly used in wave meters 
and in measurements of high-frequency re
sistance. for currents of a few hundredths 
to a few tenths ampere. Current passing 
through the fine wire heats the air in the 
glass bulb and causes the alcohol in the 
right side of the U-tube to rise. In order 
to eliminate the effect of other heat than 
that produced in the hot wire it is desirable 
to inclose the bulb in a vacuum jacket. A 
null instrument is easily made on the air
thermometer principle, by connecting a 
bulb to the right side of the U-tube, entirely 
similar to the one shown on the left side. 
If the two sides are exactly alike, the liquid 
column will not move when the RI2 in one 
one wire equals the RI2 in the other.
CirC!<!ar of Burea" of Standards. 
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Alr.Thermometer Ammeter. 



July, 191 9 RADIO AMATEUR NEWS 39 

A Bov·s Experience With Wireless TeleS!raph 
I never knew how fascinating an art wire

less telegraphy was until I visited a friend 
one day who owned a new and uptodate 
set of instruments. When I put his wireless 
phones over my ears and listened to calls 
that he ,said came from stations over one 
hundreds miles away, I determined to have 
a station of my own, but the one objection 

/iolelJo 
/ 

A Cle"er and Reliable Galena Detector With-
out a Detector "Cup". 

was the cost of the instruments. My friend 
had new, highly finished apparatus that cost 
quite a lot of money, while I had only a 
few dollars at my command. 

The only way out of it, as far as I could 
see, was to make my own apparatus. I had 
my friend explain to me the fundamental 
principles of his apparatus, and after elimi
nating some, I decided to make a tuning 
coil, detector, and to buy the phones. 

The detector seemed the easiest, so I 
started that first. I mounted a brass up
right with the top bent over, on a base. A 
hole was made in the middle of the bent 
part. Directly under the hole, on the base, 
I screwed a piece of brass that had a hole 
y," in diameter in the middle. In this hole 
1 inserted a piece of galena. Then I sus
pended a fine brass wire from the top hole 

Bv EMANUEL NYMAN 
in such a manner that one end of the wire 
came into contact with the galena. I placed 
two binding posts on the base, one con
nected to the brass upright and the other 
to the piece of brass holding the galena. 
My detector was now finished and' I turned 
my attention to the tuning coil. 

First I' bought a rolling pin and sawed 
the ends off. Then I nailed a square board 
to each end of the wooden core. Next I 
wound the core with No. 24 B. & S. cotton 
covered copper wire to the end, taking care 
to wind the wire evenly. I then scraped 
off the insulation in a straight line across 
the top and side of the coil. Each line was 
'4" wide. Directly over the uninsulated 
part of the wire I arranged brass rods fitted 
with small brass cubes for sliders. The 
sliders had small springs that came into 
contact with the uninsulated wire. The wire 
and rods were connected to binding posts 
on each end of the coil. This completed 
my tuning coil. . 

The phones I bought from a firm of high 
standing. I got an excellent 75 ohm head
set for $2. My receiving set was now com
plete except for a condenser which I de
cided to make later on. 

My friend helped me to erect the aerial 
which consisted of two "Antenium" wires 
50 feet long and 75 feet high. The wires 
were kept apart by spreaders which w'ere 
attached to two chimneys. The lead in 
came to a lightning switch on the outside of 
the buildil,g. I connected up the instru
ments properly, using a No. 4 copper wire 
in wiring from instruments to the gas pipe. 

Erecting the aerial and wiring the instru
ments took the better part of the afternoon 
and I decided to test the set in the evening. 
My friend brought his buzzer in the eve
ning and he showed me how to test my 
detector with it. After the detector was ad
justed I threw in the switch that connected 
the acrial with the instruments. I heard 
nothing but a low humming in the phooes. 
I looked to the wiring and found every
thing properly connected. I then moved 

one of the sliders on the tuner a short dis
tance and then, clear and distinct, I heard 
the high pitched spark of a sending station. 
I passed the receivers to my friend who 
could read the signals. He said it was some 
navy yard station calling and he copied 
the message which was in a secret code, but 
I have always kept that message as a sou
venir of the first message received with my 
ins~ruments. I stayed up late into the night 

)qU%~ Dr(/Ss bloclr 

An Old Roiling Pin, a Few Brass BlockS and 
Rods, Some Wire-Presto , a Tuner. 

listening to the different stations when just 
at 10 o'clock I heard the great station at 
Fire Island ticking off the ttme signals. 

My station was a huge success and I 
soon received an invitation to join a radio 
club which was being organized in my 
neighborhood. The club took all the lead
ing electrical and wireless magazines. One 
day as I was looking through the Electrical 
Ex/>erifneltier I saw an appl ication blank to 
the Radio League of America on the page 
in front of me. I cut it out and mailed it 
to the manager of the league and I soon 
became a member. I was furnished with a 
certificate printed in green and gold which 
I proudly displayed ill my station. I urged 
every member of the club to become a mem
ber of the league and soon we were 1.00 
per cent. members of the H"dio League of 
America. 

A GOODIGALENA DETECTOR 
:rhe parts of this instrument are found 

around the "haunts" of any "bug." The 
cat-whisker is held bv an old nut and lock
nut (F and E ), off some ancient door-

An EMeall'nt EKftmplo of tho "PoIYOlot" 
Radio In.trumant. 

bell screwed on a brass bolt (1) after the 
head has been cut off. This bolt is put 
through the wire hole in a brass binding
post (C) and has a black knob on the other 
end (B). The binding post (C) may be 
d cvated if not high enough. The mineral 
Clip is the butt of an old powder-shell and 
is threaded for a lock-screw (G and H) . 
The puts are assembled on a hard rubber 
hase with two binding posts (A), and con
nections made. 

An Amateur's Key. 
A piece of brass (C) is cut abont y, x 4" 

and has two holes in one end and a 
tht'eaded hole in the other to receive the 
holt of the knob (E). The contact (A', 
Fig. A) is taken from an old dry cell (N, 
Fig. B) and is easily screwed into the 
wooden base, if a. hole of proper size is 
drilled . Then the key is fastencd down 
with screws (D) and two binding posts 
(fl) added and cOllncctiolls made. This 

resnlts in a very good contact key, if prop
erly 1IIade. 

Contribnted by John E. Crawford, 

/) 

IJ. 
II' 
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INDOOR AERIAL. 
(I) D. C. Bold, Chicago, 111., asks us 

about using galena detectors for radio 
receptors. 

A. I. You can, of course, bend the 
"cat-whisker" wire contact on the de
tector so that the point of the wire will 
rest on the 5mooth top surface of the 
crystal. No battery is required with galena. 

With indoor aerials you should always 
use as much wire as possible and in some 
cases a fonn of umbrella style aerial is very 
good indoors, to get the greatest spread 
possible in a small space. 

The iron pipes running through the house 
for gas and water have some effect on the 
aerial but no great amount usually, espe
cially if the pipes run at approximately 
right angles to your aerial construction. 

WIRELESS QUESTIONS. 
(2) A. Albert Smith, 'Hoboken, N . J., 

asks several questions on radio matters. 
A. 1. We cannot understand why the 

mere adjustment of a detector ~hould ,!e
cessitate such a great change In the 111-
ductance used in tuning. 

You must have made some change in the 
capacity of your aerial to cause this marked 
effect, as detectors have little or no effect 
on the wave length. 

Your suggestion for a new loose coupler 
is not exactly new and possesses no ad
vantage over modern types. In winding 
the two coils so close you practically de
stroy all selectivity, which is the secret of 
the operation of the loose coupler. The 
plan will work, we admit, and the coupler 
w ill produce louder signals under certain 
circumstances, but for all around work use 
your present loose coupler. 

The adopted method of shortening the 
wave length of an . aeria! is to ~0':lnect a 
variable condenser In senes. ThIS IS done· 
on shipboard when the "distress signals" 
are sent out and all stations with the long 
wave require a series condenser to pick up 
short waves. We know of no instruments 
which will eliminate excessive static with
out also weakening to a certain extent the 
wireless signals. The only way this stanc 
may be done away with to an appreciable 
extent is to shunt a variable condenser 
across the coupler secondary, which dis
sipates considerable static. The Rogers 
Underground Aerial is perhaps the best 
present method to eliminate static, but ot 
docs not reduce it 100%. 

LONG DISTANCE RADIO 
RECEIVING. 

(3) D. W. Fisher, Portland, Me., asks 
several Radio queries: 

A, I. In order to operate simultaneously 
2 spark coils, the windings (primaries) 
should be connected in series and one vi
brator is then used for 'nterrupting the 
primary current of both coils, and of course 
more battery voltage is to be used a~ the 2 
primary windings have a greater resIstance 
than one coil only. Their output under Ihe 

proper conditions as just outlined will be 
equal to that of both coils, when operating 
independently. The secondaries are con
nected in series, too. ' 

In regard to your radio receiving range, 
this will be probably 1,200 to 1,500 miles or 
more under good conditions, especially at 
night. It might be possible that you could 
hear the Clifden, Ireland, station of the 
Marcon. Company, but you will have to 
use for this purpose the very best receiving 
apparatus possible and some form of am
plifier would be necessary, we believe from 
our experience in the matter. 

All of the European wireless stations, 
including that at Hanover, Germany, are 
heard at the Columbia University Radio 
Station, and their aerial is about '550 feet 
long of 4 strands of Phosphor bronze 
cable, spaced about 5 feet apart and ele
vated about 130 feet above the ground. 
Needless to say, they are using a form of 
highly perfected amplifier developed in 
their research laboratory and data on same 
is not available at present. 
f"'''''' .. _ 'OU,.-'''''_IIn .. _'''''-''''-''-'''' ..... ''''' •• ''''-''-.., 

! I Radio Articles In the July Num· i 
i ber of Electrical Experimenter I.'. 

~ Hello Europe - Via Radio, by 
~ Charles M. Ripley. I 
• Photographing_ European Radio Sig- ! 

.. als Over Here. i 

The Pumping and Testing (If I 
Audions, by C. Mllrray . ~ 

The Pliotron Oscillator. ! 
New Kolster Direct Reading Wave- 1",,' 

meter alld Decremeter. 
Operate Your Au.dions on Alternat-

ing Current, by Elliot A. White, 
Former Instructor ill Radio, Air i 
Service School, Carnegie lnsti- I 
tute of Techllology. i 

Trre Wireless-How Live Trees i 
Received Radio Messages Across 
the Ocean, by Major General 
George Owen Squier, Chief Sig-
nal Officer, U. S. A,.,,,y. 

New 1 K .W. Standard Navy Panel 
Type Transmitter, by Lester 
Ryan. 

I 
Besides all the latest improvements 

ill radio, alld items of general in
terest to all radiomen, both ama
tellr and professional. 

., ... "''''., .. ,,, .. ,,'', .... ,,''_'''_''', .... , .. ,, .. ''_''''_'nllln'' '''. ''''_ ''''III' '''".IIII"J 
RADIO RECEIVING SET WON'T 

RESPOND. 
(4) D. M. Goff, Albany, N. Y., writes 

us at length enclosing photos, complaining 
about his radio receiving set not operating 
at all, even tho particularly well built and 
wired up. 

A. 1. We must confess that it is not 
very pleasant to have such poor results 
as you mention from a large wireless re
ceiving set constructed as shown in your 
photographs, etc., but we beHeve that you 
call get this outfit working r ight by the aid 

of the suggestions contained in the follow
ing, 

Your wi ring diagram appears to be all 
right, and if you are not using the buzzer 
test, you should of course do so, in order to 
properly adjust the detectors to their great
est sensitiv,ity. It sometimes occurs that 
the fixed or the variable condensers may 
become short-circuited, and they should be 
tested for this trouble by means of a buz
zer and battery. 

Regarding your aerial, which of course 
is quite important, you appear to have this 
arranged quite efficiently in that, as you 
state, it is situated at approximately right 
angles to the nearby high tension transmis
sion lines. Secondly, in regard to your 
aerial, we would suggest that you employ 
2 to 4 strands, spaced 4 to 5 feet apart or 
more with a considerable length in the flat
top section, giving this main section be
tween spreaders a length of, say, 200 to 
300 feet, and we are sure that this wilt 
bring you results; and also of course the 
higher you can get the aerial, the better. 
We do not advise extra long lead-ins, but 
do not believe that this witl become neces
sary in your case, 

You might also try a looped aerial. We 
know from experience as well as from that 
of a great many of our readers, that 
a long aerial will give good results for re
ceiving; and some of our amateur friends 
have used a 2 to 4 strand aerial as long 
as 300 to 400 feet with great success, and 
some of them have even u~ed a single 
strand with a length, as just mentioned, 
very successfully. 

Direct current lighting servtce in houses 
does not ordinarily have any effect on radio 
instruments. ___ _ _ 

RADIO ANTENNA'WAVE 
LENGTHS. 

(5) O. J. Keeler, Boston, Mass., writes ; 
Q. 1. What has the factor four to do 

with the wave length of a' certain antenna? 
A. I. We cannot here go into theo

retical discussion of just why or rather 
what the factor four has to do with the 
wave length of a radio aerial and its exact 
length proper ; but suffice it to say, this fac
tor is generally llearer 4.5 than it is 4, as far 
as it is our actUal experience in measuring 
aerial wave lengths with a wave meter in 
the laboratory. We may also say that the 
wave length of a certain aerial is equal to 
about 4.5 times its actual length and height 
in meters; one meter being equivalent to 
3.28 feet; and also the wave length of a 
simple tuning coil is equivalent to, roughly, 
four times the actual length of the wire on 
the coil. 

Q. 2. Why can I not receive radio signals 
from a distant station when my set is first 
class in every respect? 

A. 2. We have looked over your dia
grams and believe you are not using a 
fixed or blocking condenser, and this cif 
course should always be used, preferably 
across the telephone receivers, for the long
est distance work. 
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HALCUN 
BAKELITE AUDION PANEL 

A die mohll·d pan('1. 5" by Q" .Ji" thick . 
. -\ hl'autiful Ill'rmanrnt ~Iossy black. Wires 
a nd all connections molded right into the 
panel, entirely concrail-d, impossible to Cor
rode or hccome loosl'ncd . Switches a ll of 
the hearing tYPl' larJ,!c shafts to prc\"cnt 
\\l'ar. 

~ II metal pariS nickeil'd . Connections 
a rranged for dampl'Ci spa rk, undamped arc, 
n'l!l"nl'rativt, and ultra connections. There 
is nothing like this pam-Ion the market. 
It is a qua lity article thruout. Other manu 
facturers ask more for wood and thin sheet 
panels. 

The Halcun panel in :ji" thick with a 
In·n·led edge provided with supporting 
brackets. Price , le.s bulb, prepaid. $12.50 

.Ollr big filII lille catalog lie 6, 

HALCUN RADIO CO. Sa~3~r~na;;~~~, s~~1. 

Western Experimenters 
BII)' your aI)jmrntus alld parts In the 
Wcst alld saVe IIlUlicY. W t.! hare the 
largt'st ~thd, Oil the P;u'it1c <':OHst a nd 
!wl! It! l<: a stl'nl Pdt'l'S, A F ilII st ock of 
II J\I.( ·U:-\ ;lIuj :\IUHhOCK <ljljlal'alliS al
Wa ys UII Il a nd . BHA:-\Ol<;S wirdess rc
cl'in'rs, t'tc" in a dditiull tu 0111' own line 
(If 1I1t.!'IIt.!'radt', I.HlI-:' an d short wave tlllll'rS, 
H l'~l'l ll'I'ali rl' l'l·(·t·i\·en-l, aud Wireless Tel
('11110 111' apparatllS for amateur use. Our 
pa ri list ('ontains eVl'r)'thill~ for tilt.! JUan 
wllo (h.':)ire:) to lJuihJ hi:) own e1luipment. 
romflll'lf' spls. of ony tyI'l1' or size hullt 10 yOllr 
11 11'11 .h·sll!'lI . .Just '1I'1id us 11 rHugh skl'leli an d 
h'l IL'Io I.,WIt- you Ilrk~. \\'(j ('OIL sa\'(> you IIIUIIt'Y . 

SPECIAl. I:-':THOIIUCTOHY OFFEH.
C'om~h'll' parl!( fur our $ 15.50 AmliolL l'alLel 
rt'<ldy 10 asscmhlo ('flusiJl lnl-: (If I-:rnuine 
Bakelile para'! eUI In .sito;c and all holes drilled. 
l>\\ih·hes. (·Ohl<lrIS. sl ups. Illuding posls. hark
rllOUII!l,d rhCOKl nt . wi rl', allll hllle·prlnl nf In
stnlctlorlS. ,\rrallltt'd (or rCl'I'lltloli or llaullled 
i, rul II nfllUnllt'lJ sl ltl lil ls. 
ComPI~te parts .. ... , ............ , $5.85 

~end stamp for our complete cat:\log. 

WESTERN RADIO LABORATORIES 
New Call B!.I!lding, 

74 New Mor.bt"!!'!e!"y St ., 
SAN FRANCISCO, CALIF. 

BOYS Build and Fly 
Your Own 

Training Plane 
Trllin nlunwlf Irl Al'iuIlIllL Be nil Arnateur A\'ialor 

Willi HU A~'rlll,lulH' IIf your OWII , i.{'arll how Aeroplanes 
ar,· ",li lt : h' ,HII tilt· "rllldllll~ or cllltstrllctillll, olll'Tatlon 
flild c'.lIlro] W,' !iI'll 11)1';.\1. A.·.·uTah· :-;('lIll' Brawllll-:". 
aud lI u lhl im: illill Vlylrllt IlIIuruotluliS whlt-h aliol\' you 
Iwl\' III "u lh l i1 i'l'rr"cl :\ludt'l ,\l'rolilaill', 3 rt. sil'..e. that 
WI ll r ist. Irll ill rho o!TUllllti I})' its OWII vower 811d lIy like 
a hl l-: Wh'. S"II(.1 1101\' for t it ..: Droll'lugs alld IrllHnll'liollS 
'"r I h e "1111 .1·"1l Willi! 'I' hUlld . 

Drawings and Instruction for 

~~::II:: ~~I~~:r1n:ractor J~~I:::$ ~~;f:~B:at ~~~ 
Nleuport MOnoplane Wright Biplane s~.t u( 'i 

Cecil Proll Racer $1.60 po~ll'llld 
/d" 'J I .lIt,dd , 1t'rul//,ule t ',"ulfl!l /( ':ic- Jr/fm c Fret: 

IDEAL AIRPLANE & SUPPLY COMPANY 
1 5 ~ · 161 Wooi tCr St.. New York City 

TELEGRAPHY 
Bolh wire and wireless. and Station AgenCY tallllht 
thoroughly <tntl quickly, BIG WAGES J\jOW PAID, 
S(lme of our recent graduates procuring $138.00 per 
month tU lltlirt. Great oppurtunitieB ror atlVllnCl·lnent. Uur 
MchllUJ the (.ltll' lI t und 111>"j.{est-annlla! enrollment 600 stutlents. 
' :;ndorllct! by ra ilw.uy.tcle~ruuh, wirclcss Bntl Iotovernmcntoffi· 
d ill e. I':" l'l'nBulow-ehancc to eurn parLCo.tabK frec. Write. 

DODGE INSTITUTE, 261h SI, Valparaiso, IDd. 

~ 
I ... ""I>. ... ~ ... ' .. ~~ __ ..... At"' .... SET 

/ (} Iii;' t :I~I-:~I!~)I~I~'r!iI:~;'"ll i:;rlyl~~~C II~~:. I~Vl~'I: 
) wlh· alai lull iIl!HructlulI"" .. " .. .. · . BOc 

WIRELESS PRACTICE SET 

~
~ 6' 8 I'lie IIrst ueoo of c\'cry · w(rch's~ IlmutoUr, 
Tlt_u-. 1111-:11 I,ile-Ii huul'r nrld key rOl' lellrninjot 

wlrc h·sB codc. Al so (or tnt llU1.1.er. $1,00 

- BLINKER PRACTICE SET 
~ - O~ Fur !I'awllll-: the \'( !lull.l code . •• , ... , .900 . ~ .:t:I !\lIV tw" fir almve sels Illa~' III' used for a 
~ d,l;rt Ih ll' 1I"\WOI'1I /lc llrhy htJUBI!~ , cle. 

"" 'r l,1 l>t lslagu lur I Ih. "~I( ror l'ataluK K 
""'J: Wit r.OX I ,,""' - AT,.,.,r: " I ~ n.ln ... M'~" 
READ THE CLASSIFIED ADS. 
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AUDION AMPLIFIER 
(15.) H. Schonwald, Blackwell, Okla-

homa, writes : 
Q . 1. I hear that you will give informa

tion to Hadio "hugs." If that is so, would 

July, 1'919 

A. 1. It does make a difference. Oppos
ing the windings on a receiving transformer 
g~nerally chokes signals. On high waves 
the choking effect is the mOre deadly. 

Q.2. Would better results be obtained if 

A "Cascade" Arrangement of Three Audlons That Will Ma'ke a New Yorker with a Slxty-
Foot Aerial Hear China and the South Pole, 

you please give me the diagram for tbe 
" two-step amplifier?" 

A. 1. Dia~ram for two-step amplifier 
herewith : 

<J. 2. Is the Audion bulb with the two 
wings any hetter than the sing-Ie-winged 
one? If so. ho\'/ ace the two-winged audi
OnS connected so as to form a two-step 
amplifier? 

A. 2. Subjected to the hard usage and 
strain imposed lIpon rad-io receptors during 
the Great vVar, it was proven that the dou
bled element \,aclIum tubes were the most 
sati s factory. In the types in common use, 
there is but one conductor to both grids or 
both plates. The diagram for amplifications 
is therefore the same as for the other 
type of tube. ____ _ 

WAVE LENGTH QUERIES. 
(16.) P. Langman, Seattle. \Vasll., writes : 
Q. 1. What is the natural wave len~th 

of m y aerial, composed of four wires 175 
feet long, elevation 100 feet from the 
ground? The wires are separated from 
each other hv a distance of 2 feet. 

A . 1. The nalural \Va,·e length of your 
antenna is 530 meters. 

<J. 2. \\·hat is the advanta~e of a loose 
COli pier over a tl1ning coil? 

A. 2. Sharper tl1ning is ohta,ined with 
the use of an inductively coupled tllner. 

<J . 3. \Vhat is the formula for ohtain 
ing the fre(luency generated hy a Poulsen 
arc? 

A . 3. The forllluia is :-
5.033X 10" 

F 
v Call. l\I.F.X Ind. Cms. ; 

where : F is frequenc y of oscillat iOlls in 
cycles per sccond. 

TESLA COIL. 
(17.) Bruce Hinds, Barberton, Ohio, re

qllests information as to whether : 
Q. 1. A 3-i nch spark coil will I,e large 

cnough to Op<.'l ate a Tesla coil whose Jlr i
marY is ten inclles in diameter wound 
witli Yz- inch copper rihbon, the secondary 
of which is twelve inches in len~th, wound 
wi th 300 turns of No. 30 wire : if it is not. 
what size closed COre transformer is 
necessar\' ? 

A . 1. ·The spark coil will be sufficient to 
operate the Tesla coil. 

o. 2. W hat is the approximately seC
ondarv voltage of a lO·inch Tesla coil? 

A. 2. Close to onc million volts. 
Q . 3. \\ here can I procure German silver 

wire? 
A. 3. Driver Harris Electrical Co., ~Iar-

rison, N . ] . ______ _ 

LOOSE COUPLERS. 
(IK) ]. E. Bousquet, New Orleans, La., 

inquires: 
Q. 1. Does it make any 'di fference if the 

primary and secondary windings of a loose
coupler do not run ill the same direction, 
that is. they oppose each other?· 

t he primary of a loose-coupler were wound 
with ordinary bell wire, which is ahout No. 
18 or 16, and the secondary with No. 2-+. 

A. 2. No hard and fast rule can be laid 
down for the winding of loose-couplers. 
The size of the wire to be used depends 
upon the length of the coil, the covering of 
the wire, the coil's diameter, the wa\'e
lengths it is desired to receive and the 
othcr instruments used in conjunction with 
the coupler. ,Our combination will work, 
but try No. 20 or 22 for the primary. 

f RECEIVING HOOK-UP. 
(19.) F. Start, Toronto, Cam.da, requests : 
Q. I A method of connecting the follow

..j ng instruments: One small ttllling coil, one 
loading coil, one loose-coupler, a galena de
tector, fixed condenser and a pair of phones. 

A. 1. The diagram given herewith shows 
a method of connection which makes use 
of the tuner as a loading inductance for 
the secondary circuit of the set. If this is 
not desired, the coil may be hooked-up in 
series with the loading coil and the antenna 
to further increase the wave length range 
of the set. Placing the ·Ioading coils in 
both the primary and secondary circuits and 
in inductive relation to each other gives ex
cellen t results. 

Q. 2. \Vhat instruments would increase 
the efficiency of the above apparata? 

A. 2. The only suggestion for increased 
efficiency that can be made is the inclusion 

Putting "Pep" Into a Receiving Set by Cou -
pling Primary and Secondary Le.ad~rs. 

of a variahle condenser shllllted aCrOSS the 
terminals of the secondarv of the loose
coupler. This makes for finer tuning. 

Q. 3. Where can I procure instructions 
for making the instruments required and 
described ;n Question 2·? 

A. 3. We would not adv·ise that you 
make your own variahle condenser unless 
you Own very fine tools. 

Villi ')(:11('/;1 by IIICllliQllillY tire' "I\ud;o .~J lllat.·lIr N ctl's" whell writillO to ati1'u lisC'r .f, 
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Tran a1lant c Radio 
Reception 

"'rIlt I I 
_haft I"" f 

,om pay~ <;) 

01 ,. tit,,'.' ff ~I" ta r tt~U wa3 mad~ 
al' ''''',,' ""nl and a mCJrc romplete 
wri~, CJf ~x~i~nh was carrierl "ut in the I 
lall .. po_ .. ,A July. A vertical in.ulated 
... i'~l .,proximakly 1000 feet 1"n!C, Yo as ous
~noelf in Ihi. .ha ft, and a recnvin" set 
wnneCkd 10 the uppe' end, variou. earth I 
conmclion. t~ing t .. ed, such a. stram anf! 
... In' pj~. in contact with m"ist earth. 

Po, a baai. of comparison, an antenna 
con.illin, of •• in"le horizontal wire. IIH) 
feet lonr, was extend.d over the ~rflun" 
to the MJllthwelt (rum the mine t'ntraI1C(', 
and .uppo,ted on tro'es high en"u~h ",.'V. 
the t-a,th 10 clear thf' ~urface vt').!t:fation; 
the max'mum height of this wire oI,d not 
ncccd 4 f,'ct (1.2 me",,). 

r ht" rer,·j., illl( ~rt was al'io cl,nn"I.'ted til 
the lower end CJf the pendant "ire, nrth 
f IInn.ctj(Jti I, .. tnlf' made til pipinJ,! at rh(· 
ltotffJm ,,( th ... mme. l rndt'r thl' allft\ t: clln
d.llon. sigll .. l. f,om I.yflll' (Y:\'), F,anC<' 1 
wl'r .. hf'ard luud ('II'mach to h(' Id'nlltil"ll. 
Si .. "ah from 'It\rral hiJ(h IH,wl'r 'mt"ricall l 
"ation.. w«"'rco hrar.' "i tt l c"rnl,arati, eh 
I dill.' iJlI.hf,ihu('" wh('u l in' rl'ct"i, iUr< ;IP
,Hr.tlll """ l·IIlulrrt,·d tn ,'ither tht· lIppl'r 

't)w~r 'rul f I he IH·ndalil y. irr 
I ( ."'., of I "v tI",,,, (,,,,,,',dl I,,' "1" () 

\ "" f h,., \'11",,1 ,,1ft '"'. (f t .. of,." ", ,"~ ,. 0".' /"""/ f, J j I r. r,I"''/ ) 

THE AUDION AND THE RADIO 
A MATEU R 

I ( ,n',"" II I rflm I""}" II) 

I ,I~ar '"t'TI I'lit" 111 I", " Th .. II ... lll1lth ;HlI l 

""~f I af... 1 urf" ,h"Wt"fl lIu", f.tr IOlIrt· 
wOlI,lrdll1 .lId II h'rrtld,k wt'n' Ih t' " 1111.dt'rll 
Tlllr", I .. " Il( III " d ,IV th'lIl Ihr w ll dl' .. r il1la~ 
IIIIIIJ(" I" thl' "It I Ar.llti'lfI ,tlln' 1, 'lItr.. Yd 
Pur II\rrl 111 I prUmlHI' AIH I pr"~"h: d.1\ 
(om,'art'd It IIr" \ \' Imt "null l he h.nt' 
, .. .,! hiu l 1I1It" I .1.1 h un fhal a ",11I'1,t'r 'p"k(,11 
fit "U.,hlllwtoll t' u li id h(" IH'.tr,1 Ih rlll l..::llolIl 
.1 larJ(r rflom III f t l n .. a ud th •• t Wl1t",u t "I' 
much "' " wlrf' hrtwt't·u Iltl' .~illt .. : IIr thnt 
• "Hili 11\ I liN: ahovC" Ilu' dlltld" I'ollid ;HI"n"~ 
IfI .trllt"rIH" t,",r" a va"t tlnl,ui.: 11 11 Ihr 
""ttt!. far 1..\4 tlfl lu. \·j ,iHtI. wh · lr l"lIhll' 

mil"" 1'( "ilC'nl'~ mterVtUffl. 
\lIfl all fl f tt" " I' madt' Ih""II,!t· I,y ,I 

httl .. 1,"1111 tmd "OIl1t" ,illl' I·.lll'" l'1I11r.llIll1t~ 
.1 il111 l'uwdf'r ( nrnpa rrd to Illr",,, actll," 

f'l d .• fl"e-I nut thr "illlple "hi 'tnrv It! 
II .1,11 J tamp and it.. utx'dirllt .c'·fII l • .. ·"111 

" Vi \try IHm .. tf"ulity? Yrt thi, fltllf 1.,,"1' 
I to·tt.)' evrr) ""~h." "('r\ alit Evt'rv umd 
Ie", un t..e"mr l\Ioo,I<lIII. filii, Ih .... "1,,,,, 
lAmp In Ih. ",,,,'rr f •• h"III, I",ml ... rd ,I< 

""" .'tb tleet",,, ... nd " ""11,,," .i", JIIItII .,11 fly with Iht W'''l( ' .. i I,~hl I .. ,lIr 
.... 01 Ih, ,.rth tt, t'HUVf,Y )UlIf mf'''''4tKr 

Of tclU,.P, Ihl. i, f'llllfllt.vely ." ... klll, 
A •• IIIll1u "f 'arl. Ih. tllrlh h ... 1111 0,,01 •. 
I' .I,rr hal any Ilmatrllr .... \·,t t\ll (I~' III, 
, • I D1' tnn .. rhull U, "u,~h "lllfi"If'utlv lt4l" r' 

" 10 Iran_mit 1>1, volee t" thr .... II kll""" 
I IInw ... " th ... ""d.,. wh" I, 

un, 11' )'11\1. r.n tU'u",lIv m.I~t" 
111111 "I II. '''lftU .... i,h .. , ". ~ df'tC'rh,r. ~ 

I" ampU"., .. , h1r.h .. , I" .. 
tlltHnt., (wlr. or w ,.1, .. ) .11 "IM,.I .. , .. I I".. ,., IlIlIh I .. 

t.""nt.., 'ur r,ull" Hr IlIr n","u . lOr 
l 1 •• 1 ,"ntllll'1hlf." In mfldll 

, If I'"~ _II" '''~'''h, the " .. 11 .... ,1 't ' , I .. ",h., h"l1 ..... 11 th ... ""II 
• " ",'"I thh, •• ~y .. rv pllr ,., 

, It, "t U1"'" anti .rht.vr, \\ 1111 
I "blllb. 
, ,~. r whl' t- .. ·1 1,1.1\ 

, I~ -nt a.d 0" I". "t III~ 
I I IIlIltmllld I 

I In'''~'-'' " de • 1.10 "nl .l ,.,., , .,,,1 
, 1"'1 ' ...... that 1111 """ fall 1ft Ihlt p,. .... 1 .,. 
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~ 
COMMERCIAL 
WIRELESS 
Splendid opportunities now in the MER
CHANT MARINE for Wireless Operators. 
Salaries now being paid-Junior Oper
a tors, $85 per month; Chicf Operators, 
$110; food and quarters included. Equiv. 
alent ashore from $35 to $40 per week. 
Interesting and fascinating work. Our 
graduates in all parts of the world as 

:rcc.ra~~~sde~~sst[r~~O~il o~es:~~~o~~unel~c~: 
H you are interested in Co mmercial Radio 
Ic t thc EASTERN RADI9 INSTITUTE 
train you. Endorsed by Marconi and 
Government officials. 
SUMMER COURSES. Day or evening 
start June 30th. Enroll for this date if 
possible or any Monday thereafter. Send 
for prospectus. 

EASTERN RADIO INSTITUTE 
8998 Boylston S t . Boston, Mass. 

~ 

~ 
FLYING BOATS VE 
CROSSED THE OCEAN 

\\'!:~\'i,': ~~;~~ ~:;;:I l!tfh'~:~ hl~~t e:r:I'!'. °Tfu! sUJs:~ 
J ~ I /)ltlllt' ""/ylllg B uat 0 11 til l' lIl a rkl' t that wtll :u:tu llll~' 
fill .. Ir tJ lIl II lI' WaleI' allli fly tillt ll' r Its own 11()\\'l.' f , 
2 alll'I't wurkln~ hill o prim % Ilctu ill size with full 
OWldlu&/" aut! HyiuR Instructiolls. $1.00 IK)SlJHlhl III 
U. S. ( 'OI lI jlIN.., IIIllter!llb, tu but l rJ this wonLier rul 
11),1111: buat with fHI! bllihlill~ anti 11}"1111.: 1 1l51 rUct loll~ 
itldudluK two .)I"-"cial hand c arn'll Ilropl!lh.·r::& . $~.Ol,) 
IlOslilairJ III l'.!S. Cau8,la:!5c exira. 

Blue prlntl of the following flying models. y, 
actual slzt'. wl1h full building and flying Inslrue, 
tlon s, SOc per topy pOllpald In U. S. 
ULEHtOT ]U(,E lt 600 F oot ""'YCt 

~ IA ='lI.ATT'\:\' H.\ (·l-.; U-~OOO Fool Flyer 
~lO.:\'T .\t.:K fo"I,YElt--Flics 500 Io"cet 

CouIIJ1('te :iet of t wurkiuK lJiue Jlr lnu $2 
HEC AEROPLANE CO .. 

Flying BOat Dept . 6 W. 48th St . • New York. N. Y. 

ADVERTISING PAYS 
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I Experiments on Ground 
i Antenna With Their Rela
I tion to Atmospherics 

(Continued from page 13) 

encountered strong earth currents when not 
using stopping condensers. It was difficult 
for me to separate the "sneak" currents 
f rom the car lines, from the true earth 
currents, ,however frequent opportunities 
arose when the power was off. [have a 

Oello grol/nd sf/slem lI5ed If} 
wove front, dIrect/VII ond 
se/etiive tesl5. OYer 50lesls. 

rig. 16 

sl/la ll astronolllical telescope and have 
established to my OW" satisfaction the con
lIectioll betweell earth curents and solar 
d istltrballces, especially when facule alld 
spots are near the ceHtral m eridiall of the 
Sltll . I wanted to find out if these earth 
currents affected the audibility of weak 
signals. Results seemed to indicate that 
they did. I found also that when signals 
were weak on a bent L they were likewise 
weak on a ground antenna, which seemed 
to indicate that a bent L antenna under all 
conditions is a form of ground antenna 
statically coupled with the earth. [SlIC

ceeded in trailsmitting signals a short dis
tall" 2ISillg these earth "trrellts w ith a 
key and "Chopper" cut in. 

My. system of observing these earth Cur
rents consisted in cutting . a miliammeter 
reading to .0001 into a ground antenna of 
form Fig. 4 without condenser or induc
tance . I replaced this milammeter by a 
hot wire ammeter, or even a common 8 

J grollnd T onlenM 
not Sflorplf/ dtrectl"'" 

July, 1919 

rp.17 

c.P. lamp. It made a fine radiation meter 
for radio-telephone as it showed the true 
ground radiation. I used this pilot system 
for years in connection with Radio Phone 
researches. An 8 c.P. 110 V. lamp was 
cut into a wire near the end grounded in 
my station on the roof of the 7-story steel 
building, thence running down the face of 
the building and along the roofs of low 
metal-roofed buildings to the Imperial 

!!Yo crossed groll/Jd on!e/J/Jl7e COl/pied 
I/Jrll rl7dlo-goniomeler 100sCI//l7lln; 
illldion. Used in dlrecliYII lests. 

rig. /8 



July, 1919 

Hotel, where it was soldered to an iron 
pipe. The steady glow of this lamp wile II 
til)' arc t,.allsllliiter was 011 showed Iile tme 
[,rolll/d radialioll. When a phonograph 

6reot distonces covered 
wil/} tllis dipped down 
wIre .. 

was placed in front of the voice modulator 
of the Radio-Phone this grounded lamp 
danced constantly to the music, showing in 
a striking manner the true "voice currents" 
passing thru the earth. I used this as an 
indicator of the true voice modulation. The 
use of the lamp instead of the meter was 
suggested by Alfred H. Cohen, Esq., of 

IncreosiIJg signalS D!I 
in/erupting gl'P(Jt~r 1Y(7~ ("ronl 

69· 2/ 

Fruitvale, California, a clever and paints
taking research worker in the field of 
Radio 

In this review of my work I have en
deavored to give such facts as may be of 
use to radio enthusiasts who care to enter 
this fascinating field of research. The 
world is very large and there is room for 
us all, even those 0 f us who are the lesser 
lights. Let us not forget that great honor 
is due to the great Tesla, who with true 
prophetic insight first turned our attention 
to the possibilities of the whole earth as 
a conductor of radio-energy, and to Kie
betz, Zehnder, Count Arco and others with 
their contributions to this great subject, 
and to Mr. Rogers and his co-workers, con
gratulations on the honor of first publicly 
disclosing ' a practical w.orkmg system of 
ground radio reception. 

Lower wire on the ground 
under heav!/ underbrush 
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4 Famous Books! 

THE 
BOOKS 
YOU 
MUST 
HAVE 

EACH ONE 
A BIG 

SUCCESS! 

Wireless Course in 20 
Lessons 

Experimental 
tricity Course 

Lessons 

Elec- No. 1. How to Make Wire
in 20 less Sending Apparatus 

By S. Gernsback. A. le$carboura and 
H. W. Secor. E. E. 

A course that tells you everything 
you can ' possibly want to know about 
"Wireless" starting ott in lesson No. 
1 by explaining thi" Principies of 
Electricity, TIle second and third 
lessons ar~ devoted to magnetism. 
motors. generators and wiring. And 
then. by simille. easy staKes, this 
wonderful Course takes YOU Into 
· ·Wireless". The mysteries of "Wire
less" are unfolded to yOU by the 
lise of such simple-langUage so skill 
fUlly us!'d tha.t of necessity YOU must 
understand every WOrd. The subject 
Is not treated superfl.clally. howev-er. 
for there is a whole lesson devoted 
to the TI1eOry and Mathematics or 

~~~rr:~~b thearl~~s:,u~~ectiasIole;:* 
INo. 20) is dev-oted to a historY of 
Wireless and Un' men who dev-eloped 
it. 

Size ot book Is 7 x 10'~ In.. 160 
pages. 350 illustrations. 30 tables. 

ByS. Gernsbackand H. W. Secor. E.E. 

A Course or the theory and prac
tice ur E1t't1.ricitY for the Experi
menters. This Is undoubtedlY one 

~~eh~~csiv-~of:ea~lenr~}e tlti~d sp~lll!i 
subject e\'er published. The book 
is written by ttle same authors as 
the ramous "Wirele!!:> Course ill 
20 Lessous· · . 
Ev-ery phase or exPerimental ~1{'C
tricilY is treated comDrehenslv-ely 
In plain F.111~ll sh . It Is a hook not 
only for the bcginner but for eV-ery 
eXllerlmclltcr and student or Ell'c
trieity. New Experiments arc de 
scribed and eXI)lalned and nearly 
ev-ery apillication of Electricity in 
modern lire is glv-en in simple 
languago. 

The book contains 128 Dages and 
more than -100 illustrations. 

Flexible cloth cover .. . . Per copy $.50 Flexible cloth covel" . . . per copy $.50 
Stifl' cloth cover . .. . .. .. per- coPy 1.00 Stlfl' cloth cover . ... . per COpy 1.00 

Postpaid Postpaid 

No.2. How to Make Wire
less Receiving ·Apparatus 

By 20 Radio Expcrts. 

Two Remarkable Book. 
Book No. 1 contnins 100 pages. 
size 7 x 5 In. alld 88 illustrations. 
IJaller bound. 
Hot)k No. 2 contains 100 pageS. 
sizc 7 :t .5 Ill. and 90 illustratlulls. 
paller bound. 
The!:) two books hav-e been wrlUen 
and Imhlished l·nHrl'ly for tho wlrt'_ 
les!'! emhusiMt who wants to make 
hill own radio 3llparata. TIle}· 
contain more Inrormation on how 
to make It than anY other books 
we know of. OnlY strictlY modern 
radio aj)Jlarata art' dut71bt'(1 in 
th ese books and the lIIustratiOl)q 
and descrihtions art' so C'it'ar and 
shu ll \e that no truubl!' will be ex
pt'rienced in making the instru
ments. 

Btlnk No. I-How to make Wlrel'!" 
Sending Apparatus •... • . .. . . . 25c 

Book NO.2-How to make Wireless 
Receiving Aoparatus . .... . .25c 

Postpaid 

THE EXPERIMENTER PUBL. CO. Book Dept. 233 Fulton St., New York 

WEST INDIES 
WIRELESS TO 

U. S. 

Commercial wireless 
service bet wee n SI. 
Thomas, SI. Croix, San 
Juan, Santo Domingo 
and Port-au-Prince and 
the United States has 
been opened through the 
naval radio station at 
Guantanamo and cable 
from that city to the 
United States. 'rwenty 
cents a word will be 
ch a r g e d, plus . cable 
charges from Guantana
mo to the United States. 

SIX CENTS IN STAMPS 
will bring you the new HALCUN catalogue. and 
place your name on our permanent mailing list 
for one year insuring you of every new bulletin 
that we issue. 

HALCUN RADIO CO. Sn~3~:::::;~~~::::nl. 

Subscribe to the 

Livest Radio Magazine 
The RADIO 

AMATEUR NEWS 
Offers you up-to-the-mlntlte wireless articles 
exclusiv£'I),. »ubllsil£'\l for amateurs, about 
nmateurs. $1.50 a year 

Send all stlhscriptlons to 
EXPERIMENTER PUBLISHING COMPANY 

231 Fulton St., New York City 

YOH benefit by melltio'linO tile "Radio Amateur News" wilen writitJO to advertisers. 
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This Book 
Cost $34,000 

1200 Authors Contributed 
()ur Bound \'ohulle Xo. 0 contains a 
g-oldminc of electrical and scientific 
inforlllation. ~o ,uch value has ever 
becn otTered bdorl' for so Iowa price. 
.\ marvelous cyclopedia of electricity. 
t\ reference hook of authentic in
forlllationnot fOllnd in an)' other book 
ill print. 
Volume contains twelve numbers of the 
"Electrical Experimenter" magazine -
May, 1918 to April, 1919, inclusive. There 
are 984 pages, 2,110 complete articles, 
1,908 illustrations, 369 questions and 
answers. Sizes, 12" high; 9" wide; 2" 
thick. 
;\ world of electrical in formation; the en
tire ,'kctrical l'rogress for one year; the 
greatest rcfcrcllcl' book 011 current "Wire
le5s"-all at a price within reach of every
hody. ~I inrl rou, the hook is durably 
hOllnd ill attractive green Iinl'1l with heavy 
covers. l.elll·rs stamped in gold. You will 
be prolld to have it in yuur library. We 
have only r.oO copies. therefore be sure anll 
"r<ler lo-day. Shippi,,!; '\"l'ight 8 Ibs. A,ld 
a ~t1fticit:llt all10lIIll for postage, otherwise 
WlO must ship hy express. 

$300 
~1)'I\""J(I'lor81bs. 

Po.ilively 'he Creutest Electri~ul book bar,ain in 
the World . We .hip A T ONCE. Order 

tDduy to aVDid de/uy. 

EXPERIMENTER PUBLISHING COMPANY, Inc. 
Book Department 

233 Fulton Street New York. N. Y. 
_ .. --- -- - rill i,,·· T,,~, tJut··aIJd J\I~il ______ _ 
R. A.1\:. 7·19 
(;('l1t1<'IIH'II: 
I'h'as\: Sol'1II1 al IIllCI' your \'"lulII(' :\41. 6 :IS :ulvcr· 
tised. fur which J cndosl' hl·rt·with $ ............ . 

.tlS(I (·"dllS(.· $ ................ ('xtrtl fur ,t".stage. 

!'\anll' ....... .. . • . .. . •.... • • . . . .. •. . . . .• ... • .. 
Adclrt'ss ............. . .....•................... 
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i Design of Rogers . I 
.. Ground Antennae..... I 

(Col/til/lied irom page 10) .... , 
E,,""""'''''''"''''''''''''"'''''''''''''''''''''''''''''"~" .. "''"'"''''''''D.''"n'''''"'', •• """"" _",,,,,,,,,",J 

tllrhances alld static. Upon reconnecting 
the ground wires, the signals would "come 
in" with ear-splitting loudness. and the 
audiLility meter would show practically 110 
il/crease ill static. It is safe to say that this 
will never he said for an elevated aerial. 

No trouble was experienced in receiving 
from the giant long wave spark stations 
Canarvon (BZZ) and Bolinas (KET) if 
loose tickler coupling was employed. 

Directional tests have heen made on POZ 
(Nauen, Germany) with a 2,000 foot length 
of insulated wire laid on the ground in a 
northeasterly direction, without the trouhle 
of covering it over. Very good signals 
were ohtained. 

There seems to be no advantage in in
creasing the number of conductors. 

For the proper tuning of the primary 
the variable series condenser is a necessity. 
The hest all around hook-up is the regular 
audion with inductive coupling hetween the 
plate and grid. The tickler coil should be 
wound with ahout ~ as many turns as the 
secondary. It is not out of place here to 
advise the present day Amateur to adopl 
Ihe calibrated secondary condenser and to 
do away with the large clumsy loading 
coils sO evident in many earlier stations. 
He will see hefore long that the latest Ama
teur instruments will come forth with 
Lanked inductances and condensers with 
wave-length calihrations. No longer will 
his set sing a merry tUlle every time he 
hrillJ.:s his hand near it. 

Experimenting with the ground wire sys
tem is not all "milk and honey." At times 
tlle ahsence of signals is disheartening. 

At the hest all attempts at transmission 
will he very unsatisfactory due to the many 
insulation troubles which have held up all 
work along these lines for some time. One 
thing the Radio Amateur can he thankful 
for. however, is that the invention of ~'Ir. 
John Harris Rogers opens to him a "ast 
new field 0 f experimentation and may. as a 
recent article points out. lead us nearer to 
the wireless transmission of power so much 
talked ahout by Nikola Tesla. 

A New High-Tone 
Radio Buzzer 

(CoJltiliurd iram page 19) 

huzzer, which lasts a short time and forms 
a conducling path to keep the circuit closed. 
The majority of the energy of the field is 
thus dissipated in the form of light and 
11l'at. The huzzer thus forms a shunt for 
the condenser and prevents all the enerb'Y 
of the magnetic field / from heing trans
ferred to the electroslatic field of C. There
fore, depending on how quickly the break 
occurs. more or less of the energy of I 
flows to C and hack again. setting up 
high frequency oscillations damped out by 
the resistance in the circuit. 

Now if we suppose that the resistance 
R is across Ihe magnets JIf, its value being 
sufficiently high so that enough current 
flows in the magnets to pull over the arma
ture. then when the break OCCurs the ei1er~y 
of the buzzer's magnetic field is used up III 
this resistance and the circuit is opened 
suddenly and without sparking. This al
lows the energy of I to flow to C and back, 
IlllIS permitting a larger current to be pro
dnced and to last a longer time, since the 
""Iy loss of energy ;s in the resislance of 
this circuit. which is kept small. This as
sumes that Ihe dielectric of the condenser is 
air, which is usually the case. The sudden 
hreak is also of value in producing a high 
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voltage ·in oscillation circuit, as it depends 
upon the time rate of change of the flux. 
It is obvious that there would be a I~st r(
sistance for ~ for a given buzzer. because 
if the value IS too small, not enough CUr
rent can flow through the buzzer magnets. 
while if the resistance is' too high, the 
contacts carry part of the energy and spark
ing results at the contacts. 

Hence it follows that the shunting of the 
huzzer mag-nets causes an increase ;n the 
output or efficiency of a huzzer. as is clearly 
indicated in figure 3 ; and at the same time . 
this practice ell abIes the uuzzer to operate 
without the contacts burning and eventuall) 
sticking. Since the present buzzer is freer 
from sparking at the contacts, it is all the 
more suitable for wavemeter work wherein 
excitation from contact sparkinll is to be 
avoided for accurate work. In vIew of the 
fact that this instrument is now ava;lahle to 
amateurs, it will be used extensively for all 
radio purposes and in particular for vary
ing the grid potential on a valve transmit
ting set. 
!''"'''"'"~_u,,' ........ __ , ... '" .............. __ .......... .. ... . 
j 
i : 

! Radio Translator ; 
I,""""""""''''''''''~,,~,:,~,~,~::: :/.:~ .. :~:~:' .. :.~~.~ .~.~~.'.""'~tj 
General Electric Company. X impulses 
affect the system. giving sufficiently marked 
deflections for quantitative measurements. 

Owing to the fact that the device was not 
developed until about December I, samples 
could uot he constructed and used for 

The New Radio Audiometer of Marvelous 
Sensitiveness. 

making Quantitative measurements at the 
special receiving ·stations. However, the 
results secured in tests made at the Field 
Laboratory on Transatlantic signals indi o 
cate that the device gives promise of being 
a more satisfactory means of measuring 
signal and X audibility than the shunted 
telephone method. Steps are also being 
taken to protect the Government in use 0 f 
this apparatus as a recording device. 

(CommunicaUd by Major G~llual Crorg~ 0 
Squier, Chj~f Sigal O/Jiar, U. S. Army, to the 
Frouklin Inst:·'ut,.,) 

A HOT-WIRE AMMETER. 
(CofltiJllled iro", page 30) 

Also, a light needle should be used, and 
the scale placed as near as possible to the 
needle for accurate work. 

The action of the meter is as follows : 
The current heats the resistance wire. 
which stretches, allowing the spring to wind 
up thread 'and turn the needle to the right. 
The greater the current, the greater the 
slack, and the greater the deflection. On 
cooling the wire contracts, thus pulling the 
needle back to zerO. 

"LAP" WINDING. 
(Calltil/ued irom page 31) 

Band C as shown at Fig. 2, following 
around and crossing as shown by the dotted 
turn E. F makes a turn coming out at F; 
the process is then repeated as was done 
with D. Figs. 2 and 3 show how this forms 
two layers. taking only half the length of 
tuhe requirep for the old single layer wind
ing. I wish to state that 'we have .read 
P. O. Z. in a certain port on the Atlantic 
coast in the day time with aerials on other 
ships (grounded) in the vicinity. 

Contributed by C. D. Short, 
Elec. R. U. S. N. 

y~" "("IH'lit by ",,./ltioni,,,, the "Radio Amat"ur News" tV/leU writi"Q to advertisers, 
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Wireless Course ; 
The most comprehe nsive Wireless Course 
ever printed. Contains 160 page •• 350 il 
lustrations . S ize of book 6 74 " x I 0", Very 
fIne flexible doth cover. 

FREE with a year' 8 subscription. 

!,"'''.'' '''''. '''''''''. '.' '''.' ''' ' ''''''''''' .'''"~~,~''''~ ~, '!.:''''::':':~':''''''II I''''''' '''''''' ''''' I''''''' '''' '''''''' ''~ '-
'''''''''''''''''''''''''''';:~;;ri;;~;;:;'''''''''''''''''' '''''''''! 

Electricity Course 1 
This masterpiece contains 160 
pages, 400 i llustrations . Size 
of book 5"x9". Printed on ex
tra thin paper. so book can be 
slipped into pocket. Hand
some flexible cloth cover. 
FREE with;1 year'l subacriplion. Add 5c p:)Stagc i 

r' ... · ...... ,."·""·"· .. ·~;;~~"~::''';'' .. '' .. '' .. ''··· .. ·'''· .. '' ·~ 
How to Make Wireless 

Sendlne Apparatus 
By 20 Rodio Eltpcrh 

How to Make Wireless 
ReceivlnE! Apparatus 

8y 20 Radio Conatluctors 

These books are by 
fa r the most successful 
wireless books on the 
market. Size of each 
book 5"x7 ". well bound on 
good book paper . C overs 
in two colors. We really 
cannot praise these book s 
too highly . , Each book 
contains I 00 pages a nd 
from 66 to 90 illustra , 
tions. BOT H books 
FREE with a year's sub-

_1~'~ '~~:I~~i,~M~. :."' ''" ~''''~~'~I~''~~ ''~ ~,~. ,,~'~.~ '~I ~,~J 
This is a very limited offer. It may be withdrawn at any time. due to the tremendous cost o f 
paper, which IS JUST DOU BLE WHAT IT WAS O NE YEAR AGO. We have only a limited 
supply of these fine books on hand; after they are gone we cannot reprint the books until con
ditions become normal a gain. Now is your chance. 

The publishers of this journal have earned an enviable reputation of giving more than 100 
cents' worth for each dollar spent with them. Profit by this liberal opportunity NOW; 

it may never be made again. 

THE OFFER 
Subscribe to RADIO AMA TEUR NEWS for one yea r. at the regula r subscription price of 

$1.50 . per yea r (Ca nada. foreign a nd New York C ity $2 .00) and w e will send 
you either books shown in one of the above offers. If you subscribe for tw o yean, 
. two offers will be given . etc. 

II' you are a subscriber at present take advanta ge of this wonderful opportun i t ~, 
anyway. If you dp, we wiH extend y our present s ubscription . 

7 his Offer Limited. Act Now. 

EXPERIMENTER PUBliSHING COMPANY 
223 FULTON STREET NEW YORK CITY 

47 



RADIO AMATEUR NEWS 

illl ll~~lImlmllllnll llllllllllllllllllllllllllll lllllllllll llllllll1IIIII I IIIIIIIIIIIIIImlllllllllmlllllllllllllllll ll illijllllilimillilllllli l lflmllllllnllllllllllllllllllllllllllllllll llllil l1lIIlll lll lIlIlIIln llllllmll llllmmll ll lml lllll!lll ll lmmllllllllllllll1ll llmlll llllmlllll~lllIIllllllllIIlnllllllllllllllll lllllllmlllllln1l lllllllllmlln llllllllllHllrnllllllHlllllllll ll llmllnlll!l!!ll 

48 July. 1919 

Opportunity Ad-lets 
YOU will fi nd many remarkable opportunities and rcal bargains in these columns. It will pay you · to f ead and investigate the ofierin,. 

made every lIlo ll t .h by reliable firlT!:s, dealers Bnd amateurs from. all over the co~mtry. ~o matter what you may be seeking, whether: radto 
apparatus and supplies, th e opportunity to make money. or anythmg- else. you will find hsted here the best and most attractive specials of 
the month. 

Adverti semen ts in this section two cents a word (or each insertion. No advenisement for less tban 20c accepted. Name and addres! 
must be included at the above r ate. Cash should acc0'!lpany all classified advertisements unless {'laced by an accredited advertiSing agency. 

Ten per cent discount for 6 issues, 20 per cent d iscount for 12 issues. Objectionable or mlsleadln2 advertisements not accepted Ad· 
vertisements for the August issue must reach us not la te r th~n July 10. 

EXP ERIMENTER PUBLISHING CO., INC., 233 Fulton Street. New York, N. Y. 

Business Ollporluuities 

$30.00 a week evenings. ~ made it with a s~all 
mai l.ordcr busines s ; continued my regular Job 
day time. Free Book le t t (;lI s ho~; 2 cents post · 
age. Albert W . Scott , Cohoes, .N. Y. 

Read Advertisers' Companion if you want ~ore 
mone y. Sample copy 10C. Jacob us, 1013 San
ford Ave., Irvington, N. J. 

Stamp names on key checks spare time make 
a~ hi~h as $1 9 a hundred. Sc:nd 25C .for sample 
and Instructions; re turned If r eqUired . Elct 
Ke y ta g Co., Cohoes , N. Y. 

Patents for fiale . To b~y or seJJ patents addr~ss 
Pa tent News R, W a shin gton, D. C. ; o,nly in
ventors' newspaper published. 

Chiropractic the new Profe .. io~.. You can 
learn and eain your way. Prachtlone rS ~arn
in~ $3,000.00 a year and upwards .. PrOncle!lCY 

jIJ~;,~t;;j C~I\~~e~dSI5 ' ~SeS~ A~hi~nJoBI~:r,oE;:ict~~~: 
$10.00 a Day for Amateur Photographers. Ten 

ccm s or ing s the pl an which has been success 
fu lly ope rated . J . W . Bilodea u, Lydonville. V t. 
Dept . 199. 

IlnllllllllllllllllllruIIIII II!1l lllll11l1lllllmlllll ltllnllln1II11111111Ul11J1IUltlllliliflUlUlIIIIIIIIIIIIIIlllI!l\III11111111t1 

Stamps & Coins 

Fortunes in Postage Stamps- Start stamp 
ou s iness of your ow n . Send Soc. for sa mp le 
s tock, worth $1.50. M. Shedel, 29 Collah ie: St .. 
Toro n to. Canada. 

100 Different Stamps, lZc; 200, Z'/c. Michaels, 
s600 P rai ri e. Chicago. 

IS Old Siamese Stamps. ZOe; SO China -Japanese, 
12C. Phil a telic St a r , Mad ison, New York. 

F.-ee Stamps to Approval Applicants. Harland 
nll rgett, 419 Sprin g St., Lima, O. 
1I\1II1I11I1I1I1I1I1I1111111111111111111111111111111111111 1111 111111l1l1l1l1l1l1l1l11l11l1l1l11l11l11111111111111111111l1111!1I11I11I11II11I 

Books 

What Every Draftsman Should Know. Very 

~~St!C~.~o~~~etpa~:i~e Stz.~ 1f.°hi1~~~1phi~ a p~ .Book . 
Dear Reader- If Occult, New-Thought and 

~~!~;~~~I C i t ~sOorr~e.aPtra~a!~ l~~ks s~':td J~:so~it 
Ma gnet ism. Concent rati on . Spiritualism, Clair-

~Ol~i~~~' C~~~~~~!~· ~~I~'i::~nl?e!fi~Pg~O~;~~ii~se~~ 
Success Salesm anship , Mechanics. Entertain
ment, etc. A. W . Martens, R79, Burlington. Iowa. 

so~a~h~eul~ak~O \;.ve¥w~a!~\~'!n~~d c~~gpal~:~, P5~~ 
Cen tra l Compa ny , 599 N in t h A ve., New York. 

" Sincere Word . .. • 1919 wonder bookle t . De 
healt h y; k now the sures t way to succe ss; 20C 
postpa i(1. " Succes s ," 1943 Patten S t. , Philadel
phia. Pa. 

111 1111111I11I11 11111111111111111111111l111',111I1111111111111 1111 \11 111111111111111111111111[11111111111111111111111111111111111~IIIIIIIIII 

l~xclwllg(J 

Sell- ,!Il K.W. Packard Transfonner 58, new 
Crystaloi detector. o scillation transformer, Mur. 
clocl< 'phones, 600 v. l ighti ng a nd an te nna 
~witches, oil con/len ser} anten na wire (coppe r) 
amI insulator s , vihratlng rectifier, accon.1eon. 
List free. J/I\\' ell 1'. HOYI, P re sque Is le , Maine. 

Wanted Typewriter . Ilavc 21S}1 fee t p lam 
a nd 370 feC I plated j'S. inch copper r ibbon , co n
{Ien ser, three sectioned conden ser, de tec to r. 
i larold Mille r. 41) 16 Au st in Ave ., Chicago. Ill. 

h~F~~ltr~I~. fir~r'in~\\li~~~~lteC~ G~N~!~?~, ~5/~lo~~~ 
""nnl Ave .. Buffalo, N , Y. 

Trade, Electr ica l a l)para tus for 4000 coupler ; 
Navy preferred. also va r iables. Ed wa rd Brown, 
East Mar ion, L. I ., N . Y . 

For SlIlle. Hawkin' s Elect r ical Gu icle s. Hike 
mcte r, Iro-volt portaule heater. two-cell medica l 
ha ttery, back copies of Electrical Exper imenter, 
W ireless Age, W ireles s World, Everyday Engi
necring. Earl C. Drown, S14 Virginia Aven ue, 
Ma rtinsburg, W . Va. 

For Sale. Grebe , Dc Fore st Genera l Radio and 
other Olppa rat u s. ~ Iease enclose stamJ? Natal
ish, 6R West 561 1: SITt'el, New York Ci ty. 
1110 1:I IIIUttll!lllll1ll1llUllmlltnlllll11l11mnlllKUlllIllnlllllUlIIIIIHmmllllRtllllmlllllllUlI1nnmInllUlllnJ 

For Advertisers 

y~~I~.:'(r!e~t~inC;~~p:.ouSal:=~e~~:~, $~: r:~g~~: 
Advertising Service, 1073 Sanford Ave., IrVington, 
N. J. 

Formulru 

Invisible Inks. JO formulas, ISC. Horton P. 
Jones , Perry , Ia. 

20,000 Rccipe. and Formulas worth $100.00 to 
anyone. Price only $1 postpaid. Clifford Camp 
Co., Cla remont , N. H . 

Formulas. Resilvering mirrors, fish bait, how 

t~iff~~S,e 6~4 hW~O~~~~~~ I~~:, fhaac~o~ii~, 2~ennV-: ' 
1U IIIIIIIUlllIlIIUIIIIIIIIIIIUlUIII UlllW llllllllllllllum~D1UUIUlIIlIlIIlllllnn mUlllDlIIIIIIUlIUlIIW I WIIIIJDIII 

Wireless 

We Fully Qualify You by Mail for the Gov
ernment first-gra de commercial license as a 
wireles s operator, fitting you for positions in 
merchant marine or land s tat ions . Positions 
pay $110 and living expenses, up to $3,500 yearly. 
Our profit . sharing plan guarantees a saving of 
10 per cent. on tUltion to succes sful students 
and estima ted saving of..J{. per cent. Free post 

¥:ragde~~t?n cX~~~ici:. ~h~re ~~h~!:~ndaif~o~:te!~~ 
ance averagin g 200 students, expert Government 

~~~t:~e~torlfl::t~a~~~ e~:tifl':::: ' a~13std!~~~~Ugo~ 
~~~~i~\);~~~E~I~n2 P~. Aev~~~~as~:;~~~, t~d~~ 

Amateurs r Special seamle ss cardboard tub· 
i}! for Receivln~ Transform ers. 5 in. and 

~';~mi~t'er~U;~~~e Ad~~mfet~~'th~sc~fai~r f&otto~ ~s 
East 93r<1 S t., New York . 

Complete Receiving Sets, $8.50, $9.50 and up. 
Instruments, llaTts, mineral s. Circular for 
stamp. Inquines invited. Jenkins, 923 Pur
chase St ., Room 2, New Bedford, Mass. 

st~ti~~os ~:~~~di~-e s~owE~~r~hthi~~efO~o tt~t :~~~ 
§~~~'da~dn~:p"ar:;?t~sst~~ry, fO~t ci ~~?~:~ dthSac:ib~~ff 
~::,e l~fayn;~t~eYAv;~e~~~tto~.iri\rs Supply Co., 

Radio Apparatus of Quality Manufactured to 

t~~pa ~;,n D:l~f;i~r~~ti~td~ ' Radio Engineering 

Now That We're Alive Aeain, Keep Alive 
by r ea ding the u Aire New s!' Thc "Aire 1':-:ws" 
i s a monthl y am at eur rad io magazine conta in -

~ifh~a~lre nnoovveilcedeg:r!:p~~!S a~nit s~~~t!ir1flfi~~~ 
C~fl;:' Y ~~n;r;y sub:~~t~~io:r~:~~~sor i~~~~:s~~~th~~ 
trial subscription 25C. Be proB' ressive. Send 

~~Jr r~~~isvc;ipt~~n'''R~g~~~in:r It:~~~ .. i~hi~~a~:fI 
be a ri p- roa rin g succes s. Delay mea ns your 
m issing much so act now a nd subscri be today . 
Ame rican Institute o f Radio Engineering. 
Omaha, Neb. 

For Sale-Clapp-Eastham t ype E, 5 K . ' W . 
tra n s form er, s lightly da maged, $100.00. K . M . 
Brigg s, 26 Alhemarle St., ~ochester, N. Y . 

Wanted Five sections Murdock mOUlded con
denser in good condition. State price. Burle R. 
Jones, Muskogee. Okla. 
III!lUlllnlllllllllllllllllllllllllllllllnlllllll ll ll!lIllIllIlIIlIlIlImmlllllnnrUIIIIIIUIIIUIIHIIi1I111111111Ullnllllllll11 

Help Warded 
Wanted : Men, Women and Children to ta.ke 

part in a Movin g Pictu re P lay. Honorably d iS
cha rged soldie r s of good fig~lre, and good mora l 
character a re wanted, and many .o ~ he rs, ~nc1ud
ing a rt ists, m echanics, and muslcl~ns, ~tnger s, 
etc. Those wishing to tak~ part 10 thiS play 
should wr i te for a special folder g iving a.n o':1 t -

~~reuc~\o~e tl:,~ a;od ~~~I~ctf~~ n~~~hd ;~~\lti~~~ 
Some m ax show such adap tability , and develop 
such goo talent that t hey may l>e~om e re,g!llar 
movi e stars. and sec ure g OOd paying poslhons 

~rrc~tl~~:in "jdr!~I~S i~~~' M .eB1g~:m&.,foD:~P~~~ 
Chat t anooga , Tenn. 
HIIIIIIIJIIIIIIII1111UIIIIIII1II1I IlInll1ll1l1t1111111111111111111111UIIIIIIIIIIIIIII1II1I1I1l1l1llllunlllllllllll1I)111111111:lIl1nl 

Telegraphy 
Telegraphy (bot.h Morse and Wireless) and 

Railwa y Accountll'~g taught . thoroughly and 

~l~!i~il!~. ndfdess~la~~d I~~ge~; ld~~h~~t~t E~~~o~~ 
y_cars ' catalog free. Dodges Institute, 25th St. . 
VaJpa ~aiso, Ind. 
IIUInUIIIIIIIUIUIII"IIIlIll!!lllnUlIlIlIlIlIIllftlllllllll llllll!!llllnlUlllnUII IIIHIIIIIUlUIJIIIIIIIIUIIIIIIIlI1111111 1111 

Cameras 
Slightly Used Cameras Bargains_ :Send for 

list Cam eras exchanged a nd repaIred. L. 
Huber, 1146 Stebbins Ave., Bronx, New York. 

Health 
Tobacco or Snuff Habit cured or no pay. $1.00 

M. 'ifr~~lti!~~:,d1{dent on trial. Supcrba Co., 

IIIIHlllllillllllmlllllllulllllllllilllllllllllllIHllllllllllllllllllllllllllnlllllllllllllllllllllllllllllll1l111111111111111111111 

Music 

por.:t"pS;~? a!d
Y :jrcee~ls~~dI5~av(coino)~ey ~:z~j'xf~: 

Music Co., 711S Third Ave., Brooklyn, N. Y. 
UllllllllllllllllllllMlllIllllllJJIUllllllnllllllllllUl1IIUUIlllllllIllllJllll lllftlllllllnJllUlllIIl lUl lmlUlJl lI lUlllUIIIII 

For Men . 
Dredse's Necktie Valet removes wringles 

(without ironing} from neckties. Sample. 2SC. 
190-D Pilgrim". His:hland Park, Mich. 
IIUlllllll Jll lllllIlllMllJll il lllJllllllllllIlllJllllllUll11IIIII III IIIJI1 1111I 1111I1 1111111I 11I11IUlIIIIIIIUIIJUIUlll llUUII1 1111 11 

Tricks. Puzzles & ({ames 
Send 'dime for two tricks and List. . W. 

Wooley, Peoria, 111., Dept . R . , 

1000 Stage Tricks with SOO illustrations. Cata
logue, ISC; small catalogue free . ,Hornmann 
Magic Co., Sta. 6, 304 West 34th St. , New York. 

Boys-Send 10C for the ~reatest magic trick 
~h~~,eS:.r t,~l~~hM~~free tnck. Lindhorst Magic 

nnlllDllllllll lllllllnllmllllllllUlllllIll1\llllllnllllllll1UlJIIJIIIIIIIIlIU!lllnUllll lnnmllll lllmrulll1mnunlmtl 

Scenery for Hire 
CoUapsibJe Scenery for - AU Plays. Amelia 

Gra in , Philadelphi a. Pcnn . 
rnmmn_m_tmllII1nnnmnnnfl1l_linm l mml~ WllIlIlJ UlllIlIn n ll lmll llnlll1llllll 

Patent Attorneys 

Save Money- I will work out your complete 

h~~eJn; f~~P~fi~t~~h 'Hi.n~~d~~fne~~a~~~~iti~or t~: 
gineer. Patent Expert. 1431 Broadway, New Vork. 
111111nUllllllllllllllllllllllllllnlllllUIIIJIJIlIIIUII1l1ll111lf1l1ll1l1l1llnlllllllllHll lllllnrlllllillIU11i1iJ1I!llllnllnr, 

For Inventors 
Sell or Finance Inventions-Send dime for 

~~~~lpI;c0i.YN~~a~~nzv.-J.alks Magazine. 70-B 

Inventors! Protect yourselves. Record your 

~:~I bi~~i~, e~f.'E~:n~~s~Jti~~YE~gi~::~ We i:: 
te red Patent Attorney, 21 P a rk Row, New )!ark 
City. 
1DJ1.lllllnnIIII1MlJUIB'1nIIlllUnmDlllUlllUUmIfl1llUUUWIIII!!III11IIIIIIIIIIIlIIIUI_ 

Electrical Supplies & Appliances 

Old Dry Batteriu Renewed_ Guaranteed direc
tions, IOC. McLardie. Box 46$, Dayton, Ohio. 
III1 Wlllllll llllmllllllnmlllnllllllllllllnllllllllllllllUlimlinumllnnlinJImUUllllllllnllllllmllllllun1I1~1I1I 

Chemicals 
Chemicals in sets, $13 . .50 to $54.25. Ap~aratus 

in sets, $11.75 to $S5. Write for parhcuia rs. 
ZieJ(ier Experimen tal Laboratory. Roches ter, 
N. Y. 

June list and 10 form ulas , 6c. Erlenmeyer fla sk 
free with ea ch 52,SO order. Everything you need. 
Write us. Frane. Eureka. If!., Dept . A. 
llllt1lll1fill llllllllnllllnUUJJnlUlllllIlIDllRJ IIUIII III IIIIJI IUUIIUIUlillUllhIUJUJIIIIIIIIII III.,IUllIIJIIIUJIII IUJ 

Posk:ards 
Five Prettiest Women ClIlrds-Hand colored, 

.2SC; camera 'bargain list free. Chas. Durso. 
D t> pt. SO, 25 Mulberr.v St .• New York City. 
jlnIllIl IllI Ill IliIlUllnm llll"mllmmUllmulllll1Dllllllllulln Ullll mnnlUuruIUDIn IllI1DIIIIIIIIIIIID~ 

Miscellaneous 
Marvelous! Our tabulated multiplicat ion card 

d ispenses with the mental process of multiply· 
ing. Everything is down in figures : making ac .. 

~~~ac5e:l:n~~s fo~sslg!~~ntCa::e. is tri~~y o~ICk~! 
cents (coin) . Payment required with oraers. 
T abUlated Information Card Co., 2040 Chestnut 
St., Philadelphia, P a. 

You benefit by metlhOntng 'he " Radso Amo'eu,. News" when wri'ino '0 odve,.tise,.s_ 



BE A CERTIFICATED 
LEeT Ie A 

A REAL POSITION LIKE THIS- FOR YOU 
The country needs thousands of trained, Certificated 

Electricians to fill good positions- and at big pay. It's 
all a matter of knowing how. and I will teach you by 
up-to-date, modern instruction. You can learn at home. 
without interfering with your regular work. by my highly 
successful method ot lIo'm/? Jllstrllctioll in Practical 
El;ctricity. 

Prepare NOW and be ready 
in a few months to earn your 

$46 to $100 A WEEK 

Send fo'l' this Book 
Mv book, "HOW TO BECOME A:-.J EXPERT ELEC

TRICIAN," has started thousands of young men on the 
wav to splendid success. A new edition of ~his has just 
been printed. I want every young man mterested 111 

Electricity to have a copy, and will send you one, ABSO
LUTEL Y FREE AND PREPAID. Write me today. 

How I Train My Students 
As Chief Engineer of the Chicago Engineering \Vorb 

I know exactly the kind of t raining a man needs to enab!l' 
him to get and hold good posi~ions, and to earn ~Ig 
pay. I haye trained hundreds 01 men who are hold1l1g' 
splendid electrical jobs. 

I give each of my students persol:al a~tention and .a 
complete and thorough training. I gIve hlln a SPL,E:\ 
DID ELECTRICAL OUTFIT FREE, and much ot the 
training is done by actual wor.k. \ \ ' hen my students 
graduate amI receive their Certiltcate, they al'e re~dy for 
a real position. But still 11101'1', at <lnY, t1m(')'OU WIsh you 
can come (0 our splendidly equipped Ele~t\'lcal Sh~ps for 
special training. No other school can gIve you thIS. 

A Real Opportunity for YOU 
\Vishing is ne,'er going to make your dreams conll' 

true. You've got to stllily- to leaI'll. A man is worth 
possibly $2 or $3 a day i rom his neck down- and no 
more ; but there is 110 lilllit to what he can be worth i rom 
his neck up. 

A trailll'd 1I1illd is ,,'hat gets tlte big pay. It is this 
training that you need. and I can train you in a few 
months. :\re vou ambitious to \IIake a real success-· 
then send me the coupon-today . 

Electrical Outfit FREE 
To every student \\'ho answers this ad I am giving a 

Splendid Electrical Outfit of standard size Electrical 
Tools, Instru\llents, Materials, etc., absoilltcly fl'<'C. 
Furthermol'e, to every Electrical Student I give a truly 
.'al'll ablc surprise that I cannot explain here. 

Free Employment Service 
I am continually receiving requests from employers 

to send them trained Elect rical lIIen. I assist mv 
students to secure good positions. I keep in touch' 
with them for years. helping and a(l\'ising them 
in every possible way. 

Write Now- Don't Delay 
Delay never got YOlt anything. 

,\('t ion is what counts. Get started 
- amI get started now. \\'rite 
me, or send me the coupon, 
right ~OW. 

L. L. COOKE 
CHIEF ENGINEER 

Chicago [nginming Works 
Dept. 417 

441Ca55 St. 
CHICAGO 



Flexible 
Covers 

Handy 
Pocket~ 

Size 
Volumes 

10 
Volume! 
:\ '3500 

:.,. P ages 
~~ 4700 
~Pffi' ture! 

-: $ Per 
,Volum 

$1 ,Per 
MOD~ 

Just what you need to know to succeed in ELECTRICITY 

Reference , ,N , Ju(~ .. 

EVERY electrician, every engineer, e,'ery mechanic should know 
about these wonderfully helpful instructive books, which give in 
plain words a compl~le working knowledge of electrical engi-

Ilee~illg ill all its phases. . ;: 

You I'lln into some new elect<>ical problem almost every day, The 
information you lIeed to helpjYou in your every day work is in 

HAW;KI;NS 
'E,LECTR, IC ~ 'L ' GUIDES 

These books place electricity nt your finger ends. They cover every 11l1nglnabte 
..... subject. principle, theory, problelll"; .trouble, nnd way or doing thillg! electrically. 

Every sUbjel't is indexed so that YO)l cltn turn right to It. They nre A study course 
Ilud a reference guide III one written In plain e:very day Innguage--no wusted words 
-onl~' whut ~'OU neetl to kno'w----ehock full of. up·to-the-miliute eJectrlcI\Pknowledg •. 
The guides are .1 complete cnurSl" In electrlcnl ellitlneerln(:', 'They will ~hell) you lD 
(,,'err detul1 or the dllr's eiedl"ic'lli work, YtlU ('un't lIAk "nn t'1.-rt!!tIIl" ' ljlllutlnn tllnt 
Hawkins <:uidf':-I c .. n~t ;I U!lwer, , 

Pocket-Size FJexible Covers 
The book" lire small ('nnUgil to sUp into yom coat 

pl}('kl·t-hll.tld80nH"I~' bound III th:xible hlPck C'O,('r:1. I 

mD~~l~r";latl\i l'~~~~l'~~~,h i'~d80n;)a~\:~ 1~1~~1 uU~~lllll;I~~~,~~f:l~ 
aud ~.'OO lIIW1tratioflll , 011<:6 wu Set. theae I)ooks atld , 
"ut. tlwlIl lilto ac'nal U!WI you wlil nevt!r agalll want to ' be 
without UIt'IlI . Try It ttt our eXllt,"USt', 

SEND NO MONEY 
It \tHI cost you nothlnlf to rt'Cf'lve these book!l- to look 

HWIIl O\'f't"- ask thflIU all the (IUt .. UOIl9 ')'011 Clln thluk uf 
- ulle thfMll III your work-ttmly them- Ille).: Uj) SOlllt' 
Inform.tlou lha~ will III{'rcll llo ~'Ollt l'amlllit ability, Wl' 
will ship you tho entire set o( 10 volulIltls 8l1tlr('ly FREE. 

'fhls Is 0. !l11I:1l of OUr c::ontldence in the luldt'l. ,Pur(" 
gold dOf's Hot nhJe>e>t to helng testl'u, KetlJI them ror 
Mel'ell da~'s Illltl If YO\) Clo not declue that you cau't get 
nloll&, whhollt them, return Ihe>n\ to us and owe Uli 
Ilothllllf, 

WI."I\ ')'Oll lIechle 10 keel. them you only hll\'{' 10 1)4)' 
$1.00 dowlI alld rt'lIllt tilt! t,.lanco of $!I,OO 011 the 0811)' 
1'lIym t:: 1(1 "f Sl 00 0. month till Ilald (or. 

Uso this COUllUn to set t.I.1\! books It will , pay YOII 
11111..11)' timeS o'er, . 

THEO. AUDEL & CO. 
72 Fifth Ave. New York,N. Y. 

Whal Electrical Men Say 
Helped Him M.k. Good 

" It Is only rllht ror me to reco.
mtllt! hllhly 'he Hawkhu Guides, ror 
hey have hel'll or the irentell a .. ilt-

1l11('e to nu.' In IJiuclll1l me 111 my 
present podtlolt US Superintendellt of 
('OllstructlOIl Department of olle or 
Ohio's larnst "'ectrlc&1 Coml)aoles, 
I would like to III'" e\'ery man hue IL 
l'et of Hawkln' Oulcks." 

Ceo. Knecht Columbu!,. 0410. 

In the Naval Elec t rical Dept . 
"'Hlo RawldnB GuIUl'1 are .rul 

ht'lp '0 1111' III the Nu\'al Elt'Clrlcal 
Dopnrlmt'nt. whloh tbey cover "Very 

\y,O;.Uf~el~~;:'lllg Sllip, ('Brgokl~~~I~I,I ,~_, 
Superin tendent 

"[ am 'IIOW supcrlnh·ndent o( tbe 
Dunnville I'lydru ~ Electrio Systenu. 
"tHI Hawkillil Guides were II an'.' 
ht'llJ to HUt ill hultllng down are
sponsiblo post 'lon, .. • 
, W. E. Swartz, DunnYIIIt', Ontario, 

Wireless Operator s 
" I hu~'o \Vurk~u wireless (or ten 

,.nr!l- lJut 1 wish I had the't! books 
YIUlN auo. a. cilt"y hue sued Ii", a 
"",ut dU1l1 or troublt"." H. ManhaU. 

1:';t1;!d.Illt"r M &: B No.2, 
\\'lIlkt'rdllo; Onto 

f.u: CARlY PAINTING co, I ... c, 
Nt .... "to.~ 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 
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