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" The Machine You Will Eventually Buy 11 

U1''1>ERWOOD TYPE\YlllTl:R CO. 
U••n-w .... &.Udin .. i• c •••••H•• N..- Yett.. Cit, ., ...... ~ , •• ,, ,,,u.1,.1 ,,. .... 

Grab's Automatic 
Lighter and Ash Tray 

No matcheo required. Nothina 
10 gd out of ord.,., la.t.1 a life· 
Lime. One lillirur of s--hn,. 
pTO<luc..- 1000 lishto A con
vcnie:ncc that the tmoker will 
appreciate. Alway• ready 
Bcautlfully nickeled 

Somethinir Entire ly 
New and Practical 

lnatandy appeal. to every ---=;r::;;:;;;~~~":J 
am.okt-r because of 1l•con4 

\•tnir.nce and cffir 1ency 
and to rvny hou1r\.\ 1fc be- $ 
cau•.- 11 prcvcnu mu••1ng Price, 1.25 
up lhe homcWlth m&Lche5 
and a•h"" 

Crab's Keyless Basket Bank 
O("poctl of cnch c:oin regulered 
·•Utom0<tically. t:iapaciLY $30 
Bank open• when$) or mulllple 
d1f'rcof hu been d<"POA1tcd. 
C.nuot be op~ncd othcrwi.Je 
Ml\d~ of aohd atccl, oxnfu.ed 

S':J::'l{x ~i i~1; Price, $1.00 
lnt'".i~ing: dC"<riptive literature 

S ent Fr~e 
Send ycur oul~ra aJ once Wc-
1ut\r-:mtef"' prnn:-pt ~h1om~11t!ll. 

AGENTS WANTED 

VICTOR M. GRAB & CO. 
744 Aabland Block Chicago, 111. 

El.EC rRIC:::, 

''CUBIT" 
Electric 
Horn 

$3.00 

ra"h Oullon and Wire fblO.t r et&Jla 
f or $2.00, packed In box, 3~c. estrn. 

A Good H orn a.t a Low Price. lllack En.met 
vrr' lfigh Gloss, Wci11hs Two Poun~ and • 
Ila fr: Consumes ""~ hulc current (~ ~ tni!r 
amperes), Emits High Tone~ M u111::al t, 
llu no Paru to get out ot order. lbs no 
Vibrotor the Dfaphragm is tho Annaturc, 
Requ ires' No Oil. Runs on ~ix Volt ,,Ballcry, 
Get~ bcuer with ~e as. the 13u1Qinll of the 
diavhrairm wbic.h t< dctrimcnral .to other horns, 
IT'•lc.- the "C-UDIT" more efficient. 
TO AGEST!!I • Wrtle lmmedlnte l7 for 
1·: 1:clualve T<'rr1Cor7. J , R. MACK . 
C:en e rn.l !'t1 I<'• Jlln nni;er. 

KOSMAK ELECTRICAL CO .. Jm~y City 
11ft1 ·• •ad Fa.dor-J. 11' Or"-" Au Fa.do ·rf· J• St.nm A•• 

Buncb Oftico. J'urd U11Udlnc. O•hUO 

We Ship On Approval 
Prepay Freight and All ow 

10 Days Free Trial 
The best " Non-SI.id" 
puncture· proof device. on 
earth for :rntomob1le\ 
and motorcycles. 

Try Them At Our 
Expense 

Be vour own Judge
don 0l t ake anyone's word 
for It " Th~ proof of the 
pudding is in Ilic eaflng.,. 

It On!} Costs 
One Cent 

to lea•n our unheard of 
price$ and marvelous 
S?Uaranteeon ''Brict,on" 
Detncbable Tread~. 

Write Today for Fulf 
'f'arf{cu 'a rs 

The Brictson Mfg. Co. 
6-t.53 Brktson Hullding 

BROOKINGS S D . 

\\ I rn ,., itinc. 11...-...c "" • n ,, \I i.k " I .I ,, cc," 

\I 1lJ1 I I~ \ E r. r-: 1- r J{ r 1 • :--- f)IJ 

Don't c'mT Lill 1rainc1l nian licC'nu<:e he gC'ts a faL cnvcloµc on p:iy <lay. 
1fakc up y11ur minrl t haL you'n· going tn BE n. trninl~d man and ~c~ a fat pay 
en\ elope : · ·ursd.l'. 

Ynu ( l y be a trained man. You r . .\X C'lm a large~'). Xo POWt'r on 
l:.i.rth <'an h11hl you clo\rn but. your nwn unwillin~ncss to try. Ii you 11".l.\'1 
a lit•Lter job if )011 .\.EE/J a hi,.!gcr salal) the b.:.t!matiu ta.l Corrt!:>pondence 
~. l 101.s t•;u ~·n-l.' } ou tlw lll'<.'(·s~· tl"iun-
m,:; to gcL tt. 

:'\11 matter whl'rt' \'1111 Jin., h .. w Inn~ lrnurs 
\"O'J work. ";a· her \ 1\1 are qui· ·k tr h\1m or 
:.l1m-tf you c.111 read an•I wnt,· anti an \\llli11~ 
tn ln:-thL· l.\;.s. ,,;11 .-une 10 vou rn vour own 
lt1.1111, 't l y11ur 11 w11 lnllt. ~ml R°i'''-' :-rou 0lht• c·xac L 
tr..m 11tg yr•ur 1·1rLu:n-t •• ucc' dt.:n"?aml. 

\'1111 tlnn't waut 10 i:rin1l out your lif•· f"r 
a ciulln.r or two a dav 1·1111 drm't Jsu~·c to. Fur 
11\·1·r :! l years llw I .c:s. i1 ave been training nun 
for I• l l < r j.,hs and L1iu:c:r pay Jftry r1111 do tire 
JUI/: fur J"OU. 

J 1;;t mark o.nd mail Lht• a'ln1 hed coupnn-
1t won't obligate.; yon 111 Lhe lc:ust-arnl tlw 
l.C.s. \\ill t<-11 \'Ou how thev can train v 111 in 
th1· occuµauon ·ul )'ottr d111ltc 1ur a grol iob 
With .1 fat p;I\' ~Jl\"dV)"-' 

.lfark and ,\foil tlw Coupon TODA Y 

Intern;ilioual Correi.-pondence Schools 
&,. 992, S aanlon, Pa. 

1"1ca1.- 11. •II UI hu-H• f •H• U Q a fCT Jl&.n, how 
I 11:1 •tu. iif>- fo r • I r.: ' • .-.. b.ry • · 1nncrm('1:U fn sl\e 
pc..sition. trl le. or f•t .. 1.- h Hl ho- lc.r <tblcb J b.it'e ma.rkc:·l X 

1-.l«:tricnl Ena: 1H:C'rln~ Met·h•nkal Jo..u1i:h1t'er 
Eltt'trk Uutnfne M t't·hianic.I Ur•hunaa 
L.lecrric RaU..-.ya k . ~ C.on1truC'don 
El«'fMdan Concrcc:r (;.on_1;trucdon 
Elennc Cu· Runmnv: Arc-hire-ct 
O yn•mo FottmJln C:onttacnn1: •nJ 8u1kl•tr 
" ' ircman Ari.:hl1e.caur•l l>rahaman 

~!~~~r.,: .. ~~~t~tt r~ .. ~~~~ aud f-1 ••1'0$: 
SUr\'l')'Ot Dookkr~a•rf' 
C1.-U t ncinee-r .\J,.C!rtt-dng \tut 
AmomoNlc Runnlnsr C"h 11 °'len~•<'• •.J...aD1.t,,. 
t\srrlnAhure '•lnman•htP 

NmM·------ ----------
St. aftd So _______ _ 

City. _ ________ __ Stau ____ _ 

\\hen WTiiing. plu~c m~ntiou "~loderrt Elrctri~" 
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A Sl.: your paint dealer fonhis book and two lOc packages of Johnson 's 
' Voo<l D ye and a lOc package of Joh nson 's Prepared Wa x_. free. ¥ 

your dealer cannot snpply you, give u!\ his 
Tiame and we will send them free and post
paid.' 

···•· :-;~ ... ~~~ 

The book Lelis bow lo secure the right 
artistic wood d'fects with least expense and 
trouble. 

Johnson's Wood Dye 
is a JF, no1 a ~lain; it . sinks dcq> dow!'I. bnnpn~ 
ou1 the natural beauty without that arti1ic1at, grained 
~Jfccl. ln !tali :m hour ii will be Jl<'rfectly dry, nn 
dust >liclG• nu strenks show. Jt " not only bc311 
1if11l, hut in!"ting an<l ca::>y to use. LPnh-S in 17 
b~autif ul •hadr"' 
S o. u6. Liu/11 O.ik 
So. 1z3. Park 0a" 
~" " · 1~5. Al is .rfaH Ou~ 
N o. r.jiJ. Ea1Tv 1!1111/is/1 
.Vo. 1 "" B,.g 011k 
_v, ... 1-"S. Lt. jJ '1lit.•!J11n •. 
,\,,, ,~1- £..ira Dark 

.\ .ilw.mur• 
• V.i. 129. /Jk. J!alioga11:; 

.\' c.>. 1.~o. 

.\'o. 131. 
No. rµ. 
/lio.n .. 
Vo. LZ2 • 
.\1,.. r;z. 
Vo. 1;/J. 
.Vn, UJ . 
/\fo. 180 . 

Wcat/1< red Oal 
Br. ll't'oll1cr~ol 
c;r. Wrath,,,•,/ 
Mou Grcc11 
Forest Grrt'11 
Flcmi$/i OaJ, 
Brown F!oui.d: 
Fumed Oak 
Sil:lr Gra; 

Johnson's Prepared Wax 
A perf•cl furniture poliW and finish for all wu<>u 

work. tloors and furniture, includmi; r1ano• Cun 
Le u~cJ over all finislie>. b h<au1iiy1ng :ind 1iro-
tecting. _ 

Pre..~nt this cn11rion to yn11r paint dc::iler h'lr the 
book =d 10c. p:tcl<!lge•. lf ht h=n'l them in slol'k, 
hll out t1Jc coupon g1vinl{ us l1is name and mail to 
'" and we "-ill forw:ird you 1hc book ;11ul 1 "c. 
packages fr~e, postpaid. 

·:· ~·~:~ 

,. '~~*·· 
{~ COUPON "*~~,. 

S. C. JOHNSON & SON, Racine, Wis. 
~ Value 5Sc ""~::<~ " The Wood Flnish-. ·:• *''"" lng A uthorffles 
:J:< F R E E I ""'''~'f . ~ . ~ ,-
~ ..,..~* 
•:• Good at y"ur p:iiot or . hanl· ~':.*_. 
""· ware store for one 25c. 1n!l'truc· • .•s, 
~: lion book. "The Proper Treatment '''''~ 
.!'4 for Floors .. \Voo<lwork and Furniture." .:. 
~ Two 10-ccnt hott lra-s John~n·~ \.Yom1 D)•C' .ft 
_,, (De<ircd Sbatlrs.) One 10-crnt cat1 nf ;• 
:f, Johnson·~ Prepnred \\'ax. l asked my ~ 

~~ dentrr (name) . . .. • •. · · .... • · i * . . . . . . . . . . . . . . . . . . ..... , . hut he could •!• 
•!• not supply me-so pkn~L'. ~ntl f10r-tpnid. ;:: 
0 ~ • •!• .._,am.e ... '.. * 
;< Addres~ .•. 
.;. City. . . . . • . ;:,1;11c :ii: * This coupon mu.st first be presented •:• 
.:< to your point d~alcr. M.E.5 :Ii: ::=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:==.! ~=-·*(•#·:.~~·!··~:f·!·~·=·~·!·#•!·~::•:**•!·~::•:·~:{.·!·~~;·:- :r.::•:. = 

When writing, 11lca..c mention ··~L).!em Ekctric•." 

VOL.VI. May, 1913 No. 2 

Field Radio Sets of the Signal Corps, U. S. Army 
By Thos. W . Wylie 

.1Ji OR rauiu cornmunicaliun in the field 
the Sign;i l Corps of the United 

~t;,h;s :\rmy has adopted a port
;1lile 500 cycle, quenched spark set 
ili;1t i;; transported on three pack mule<:.. 

an.: carried on a seconJ mule. while on 
the lhircl animal is packed a light, water
p roof , cam·as tenL \I hich is ltsc<l as a 
shelter for the operator and instruments 
when it is intended to establish a station 

This set consists 
t·,scotially, of an al
Lernating c u r r e a L 
~~ncrator. h a n cl 
1Lrh en, and perma
nemlv mo11mc<l on a 
light· tubular st e e I 
"lane.I; an nperatinl{ 
l·hcst rnnt:ii11i11g all 
apparatus necessary 
to tr1..,11mit :lll<l rc
t'l'l\'C radio signals. 
and a jointed mast 
fort) fel·t high when 
erected. with a 11 -

lt:nna and c011ntcr
po1se. 

In packing the std 
tlw generato1- lo -

Rl:1\D\' TO OPERAtt 

for any length of 
time. There ar e al<io 
carried on this last 
animal many articles 
that are used when 
tht' !>iation is estah
J i..,he<l semi-perma
nently, such as a 
picket rope fo r the 
anima Is, folding lan
terns for n i g h t 
work. brush cutting 
kuives antl hatchets. 
These artitle..s are 
contained in a can
vas cover conven
icntJv rolled f o r 
p a ~ k i n g on the 

gcther \Vilh the sections of mast are 
placec.I on one 111ule The operating 
d1est. a cam·as bag reinforced with 
leather containin~ lht· antenna and cnun
lCrpoi<:.e, an<l an accessory kit in which 
repair tools ~md spare parts are placccl, 

mule. The mules 
when packed arc led by mounlecl men, 
1::ach animal being letl by one man. 

One rarlio pack set is assigned to a 
o;cction of a Field Company of the S ig
nal Corps, t here being two radio sections 
and four wire line sections to each com-
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p.111\'. l·.a.-11 1 ;11Ji11 ... 1···li1111 ,·.,lll:.iin!' in 
11w1i, J 111 1\1111111 .11.: 1.1di11 11pcrat111 ~. ·I 
.1111.·1111.1 111lll 11 h•J .. t,tl,, 1111t thr- antci1na 
.11111 lh< 11 1 t·h, \" •lilt' .111···1li1 r 111 tun1inc
th1• , 1.1111, h.111dlt· ... ui thl ~c-11cr;1t11r. I 

1111 ...... , 11:.:< r :111d _! 11111-. .. 1i .. 1o1 .. i-.. 
I 11 111.1111·11\ l'r:- i11 the lid1l. 11r tl11rim: 

ar111al w;1r. a ra<l10 !'t.'ctio11 is a!':-igiw;I 
to clu11· \\ ith ;1 :-.uitabk di\'i-..iun or ,·11111-
111;11111 ~1f trunps of the line llf the army. 
\ "llitalile cummand ma1· <'c111;;;1,t of a 

c:11 airy :-cn:1:11, a regimctll. or an o:ntin· 
hrii.!:1111' or di1ision of 1·a1alrv 11r infa11-
1n It j, tlic 1lut1 of tlw· "'l'ctiun 111 
1,1:1·p ;1hreac.t of. o; in touch with thl" 
lmd) of Jim.• \rllCIJl'> ln \\hidt a ttached. 
a11cl l11 11 11i-;1111t tc1 and rl·n·in· fr11111 
lwadquarll'f' :i 11d otht.'r point~ i111porta11l 
oli ... pall'h1·-.. It 
f I' <' 'I 11 l' 11 l · 

Ir h:1pJ'1· 11 ' that 
a l'a1·alry c11111-
111a11ol1-r 1111 till' 
111ard1 11 ill d1·
,j I\' to t ran ... -
mit a 11w:-::-ag(' 

111 h c a d -
<t 11 a r t e r ... 
with1111t 
halting hi-; l'ol
umn \\ h c n 
'lll'h i,, t hl· 1·a ... e 
the ratl111 :-l'{'

twn lea 1 e" tlw 
rolumn , a 11 ti 
I hl· command 
"open s tation .. 
i.., {?inn Ii) l hc 
non comrni ~,
"ium;<l officer 
i11 r hargc 111 ll''-" than l\1 0 111i11-
ute.; 1hc m a"t will lie erccred, th(· a11-
tC'n1m staked out. the counterpoise 
~l retch eel nn the ~ur fare of the grnunrl, 
t wu 1m:n will he wmin~ the crank han
dle' of the g(;nerator. thc operator will 
acljlhl for maxinmm rntlialion, anrl pres
l nth· will lie in touch with tl1c radio 
-.1'l'L

0

ion at hcacl4uarter:;. ln fin: or ::.i=-: 
minult-. th\· mes;;a~e will han" lieen 
t ran ... mit kcl :111el it~ rereipl acknowl-
1·dgl'•I. Then the command "dose ,-1a-
1 ion'' 11 ill !Jc gil'l'll. and in an(lthn 111i11-

l1ll' tlw ma'-l \\ill u1.· lm1t:rl'(l. anknna 
aml cuumerpoisc reeled up ancJ placi:d 
in the cam·as hag. the g-enerator cra11k 
hancl le' and gear wheel clemoumerl. np
t:rat111g d1c ... 1 cln.:.e1l and ta!'km:J. and 
d1r 11111 h.:. r.·pack1•1I. Tilt: 11w11 I hcn 

llllllllll tl11 i1 IHJIH'S a11.t .tll ,.ir ell .. t:.d
l•Jl' l• l c.ct• Ii up 1dtl1 th•· <11lu111n T:ad1 
111.cn 111 1111· "1..:111111 1.., ;,,.:.i~m··I :i .I,:timre 
dut~ 111 11p1•11111~ 111 ,·lo~in£! :::1a11oJ11. =end j, 
.lrilkd i11 tlw 1•:11ti•11lar thi11~ Iii· i:. to 1h• 
1111111 tll' i ... kt11 r pct l\'ct. lwn,·c th1:rc i-.. 
1111 ,·1111J11,i1111 in :1111 oh·tail oi 111..: \\url,:. 

·1 hl" t:1·1wrat11r 11:.:ol i,, .1n 18 poll". 50 > 
t:yl'll· 111at:hi111-. ;!l·111:rati11~ t 10 '"It" at 
1 J .! ampl'll'"· \\ ltid1 gi\'l'~ an outpnl of 
:q 1J •rl•Xi111akl~ 1..q \\ atb. The 111ad1im· 
i-. cll• ... ii.:1wd f11r a11 armature spt:cd 11i 
) . .).)J r.p 111 1 111 llw main ,JiafL in :11lrli
t1<111 to tilt' alkr11atii1t: n 1rre11t winding-.. 
i:- n1.,11111l'd a oli1 ll'l ntrrl·11l ar111alun: 
whid1 g1·111 r·1h'" tl' l 1·'\1 iting n111T11t i11r 
t'lll'rgiL111~ ll11· lit•lcl 111 a~11l'l~ 11i the al 
ll-rn:tt11r 1111 • n11d1i1w ha-. ck1111 11111lalil,· 

I 111 '< f 

n 1111, la:u1dh·• 
;1 11 ti g 1-· a r 
'" h··· ·I "l1i1·lt i11 
l r.111 ... 11• •rl a r •' 
.·arril·d 
... 1r;1p1wd t<• lh•· 
t11l1ul;11 -1:111.J 
11i tlw (!'l01wra-
1 ,, r . T h •. 
~ ... :1 r i n ~ 
II' I ' t' h :t tl -

i ... m i ... priil'i.t 
c·· 1 "ith au u11-
cl1 r ... l <'l'cl :1 u cl 
(I\ l°f"'J't 1•ol rl':!-
11 l,Jl tJr whid1 
I• r ,. 1 e n t .. 

t h 1: :1n11alt1Tl' 
-.hait from ro-
1ati111[ 1111til till' 
cra nk hanclk" 
an· .. ,., 11h l'd :.t 

~th h a "Jll'l' 'I a~ will g11 l' :qi1>rc,ximately 
J .UOO r.p.m .. :incl which rck-.t!'o '.:,; tlw ~hafr 
wlw11 th<' rail' nf ~pd:tl t:xn•t·d" ·"5\l() 
r r.111. 'I he rail I of llt· ;.;earillt: i-< 'ch h 
ti ;.it tlic prop1·r :irm"\!!11'1 ~peed tn g;\'f.: 
500 ,·ydc:--. or 3 . .) ~3 r.p.m .. i.; ulitai1wd 
"'la n lilt' cra11J.. I ·,i; lh•-, ar1· ·1:1 • h 1•el :it 
th(' rate nf JIJ r.p.m. Two mcn arl' rc
'll;ircd ti) turn the ;:'ill!- h:11:.1;:-=> .ii lltt'. 
gt iwratnr. 

In thc npl'r:ttin~ cht>st art:> the· tr:lll-'
fonm:r. the !"1'tl!lin~ kl·\·, 1·1111dcn~er. 
qu,·ndted .. park gap. "''·~llati1111 trnll'
ionnt'.r. a111l hot wirl' a1111m·11: r for imli
cating" tht: radi:ttion : .1l ... 1l thl· rcct'.i1·in~ 
appara\u.;; c11misting of an inductfret'\• 
cnuple<l recei1·ing" tr.111.:inrmer. "C'rie.: 
:mcl ~topping- i:onckn:-•·r,, uj fi,l'd 1·apar
i1y. rcr tif\ inu: rlo:l1·1·(1 1r, ~11 d .1 lti!!lt n·-

\I 1 > l > r I\ '( 

... istann• clnulih· heacl tclq1h• ll!l' rr1·t>i1 l'r. 
-~he _iran.:-fornlC'r j, of the open nn~

~1.el11· c1rc111l typ<'. 11 ith dry in ... 11latinn. 
I h~ ... ,.,·,inrlarr i ... ,,.,,~1n.t in t1H·h c "pj, ...... 

\I h1d1 an· 1·11111w1·tl·d 111 "1·ri1·'· tlal· l'ntir« 
\\ incling i.,•in;! lap111•d al 1hrc1· point-. 

111d k·a<I" n111111•1'tl·ol 111 11ut,id1· co11t;111-. 
I h« I 11 > 'nla ... _in thl· primary :1rL '-'tepJK•l 
np 10 :1ppr11x111tatl•ly /.<X>.J 'olt,- m the 
,, co111lary. 

\ :-mall !llil·a c•m<I< 11 ... 1-r 1Ji .1l1uut O.CX)I} 
i_1in~-iara'1 l'aparity i' pla1·1·cl :wr11-. ... thc 

1·1rn11l lil•tw1•1•11 till qm·11d11·d "'l':trk gap 
• nil 1la1· 11 ... l·illati•ln tr;m ... iornll'r. . 

Thl' q1H 11d1ccl 'park ~"I' 1·11nc;;i<.t.:. •Jt 
...,., 1•r;1l llll'tal <Ii~'-'· 't'J'ar:1kd hy mica 
\\ ·1 ... lal•r ... 1111• "p:ar1• 111'1\IT<'ll di.;k ... lll'ing-
111.1111· air ti!!lll l1y l·l:t111pi11i,: tin· wl101L· t" 
1 ltc 111111 •n t l·n ~i1111. ( '11111wrl i1111 i~ mail,. 
111 "Ill' ..,jcf1• 11 [ thl· i.!ap thri• ll :,! li tltl' 1·d l!l' 
11f 111w 11i 1llt'"l' •li"'k' J,, llll"tll ' coi a 
"''11tfl ol 1·11nt:rcl. lhi -. cc111tacl l>t•1 11 g- placl'cl 
"II tl11 ,jj,k ll'hio h 111 'l'l'il:" 1\ ith olht"r::
~i1 l";: il11 1•r• •pn .111111u111 111 1lanlJllll<' i11 
llw ri 011ill11,e·1· 1·in 111 1. 111 ilw u;;e nf~hi-: 
l;!;q1 ii j, f,.1111d th:1t all of till' t'IH.Tg'}' in 
1h1· • h•l .i l) ... \·illa1in~ l·irn1it i ... 1ra1 .. 
f1•1 r 1·d '' i1h11u1 1 ......... and in a frw 11;;nll.1-

li111!'· 111 tl•1· r:1diati11;! l·irrnit. afkr 
\\'h1d1 till' 'I'· rt. j, qm 111'11rd aud till' 1·ir
n1i.1 i,.. •• i11 "lt<'t't, 11p1·11. \\.h111 till· 11 ... ,·il
l.~111 n ... 111 llw 111, ... 1 of t'irrnit 1·1•a-.1-. tlw ra
d1ati11:.: 1·1r• nit '1111t i11111· ... t11 '"rillah' in it ... 
(I\\ II pcri11.J. I 11lia1i11J.! :t 1•·:11 (' 11i it-- (I\\ II 

el1 ctri1·al ll'll:!th \\ ith1111t ::im n•t ran-.frr 
of c·ncr!!)' tc• thl• do ... cd rhcillatin~ rir-
1 lll~. \\ hid1 cnntitn11•i; ••p1•11 1111til lhc 
r1>.i-l~11u •' nf 1111 "Park !:°·tf' .1gain hr<'ak" 
den\ II ' I h1• ltii.!Ji 11ild1 of ilt(' 1111\1· nf thi" 
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'!'ark 111akt.' ... it 1.:'\l:l'Pli1mallv l'a ... 1· tci ll\111· 
in en•n when the air j-. ruli of ~\'a\'e-< of 
irk ntical leng"th. hut lmnr group fre
quenc), and in liad 1·a,1'' ni th:tL r"11111111n 
ioL of all radio tcl1.·~raphcr .... ~tati1.:, mc<:.
':t:!l"" h:11 t: l1n 11 C<Jl'il·d with 1.·:1 ... e. 

.\11 i11dt1t•till'l_1 1·ouplt·d n:t:c.:11 mg 
tran,fnrmcr, pnik!J11 rcctifyin~ clcll'Ctor, 
awl li:-..l.'ll t:1111dl·1i...l'r,.., are 11:-1:d ior the 
rrrei1·i11g -.idl. The primarv of thc 
1ra11 .. f11rmer j, wnt111d with 170 tt1r11.:. of 
:'\o. 22 cnanwlt-rl \\in· clividl·d into t1n1 
g'TllllJl", one oi 111 turn:-.. a11ol 11nc of 1110 
turns. Ead1 L11rn 11i thl' :-111all g-rnup ;, 
tappt'd crff anrl thL lt•ad.; cwwt•lc•I {;, 10 
<.11 itd1 l·1111lal·t-;. \t t'\l'I'\' 10 turn:. till 
la rg-<' g-rnup 1~ tap11ccl. t.lll'rt' bt'ing r f1 
le·1e l.; lo 1f1 ~\1 itch con tact~ The ~w ill-he<: 
ior l':h h of the l\\o l!rnup:... an !'oO con-
11c~·tcd. that ~Iii• \ nntarts cm wh11 h plal'l·cl 
lm11~ ~n -;cn1::- the t11rns of thr pri111ar~ 
111 wl11ch tlwy e·nrre:;pnnd. The -,er1111 
dary winding- i" tapp1•cl at f1111r phtl't'" 
and lt:arls rolllll'l'tl'd tt1 °"'' ill.'h contart.: . 
ftie rclaliYc po:-itinn 11i the coil.: o.:a11. oi 
conr.:.t'. he 1·a ri1•cl It.,· ... JidinQ' thc 'l'1'nn
dary in and om n( thc pri.mary. 

The ma~t pr11pa rnn._i .... 1-. 11 f <>e·1·1·11 
light. hollc1w. \\ 011cl ... <'ctJon~. ead1 :; fret 
~ ind1e,; in length. hy ahonl ~ inC'i1e-. in 
cliame1er. contain in~. in Ol1l end a steel 
111lic ::? indws in diameter \\ hkh proJecH 
T foot hcyon.t tJ1e C'ml nf tlw wnocl sec
tion. In crc,· tin~ the nrn,f an in::;u latnr 
l·•mlaining- 1h1 antenna ('nd~ i ... placccl in 
1111• h11llnw 'Jlilt't• at thi: tnp of l11e fir,r 
<.1•c1i1111. \\ hid1 i ... llll'n rai.;1•rl 1·crtically. 

• "<I 1o11t \l'n -1cno:;.: of ~1 '"r 

\\·hilc 111 tlw ... pale 111 the 11thl·r cnol of 
that ~echon is in .. l'rlcd llw .. 1eel tube of 
tlw next "<"l°lin11, and ... n 1m until a ll nf 
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thl secliuns ha\·e been creeled. Jn the 
lower end of the la:;t section an insula
lor is pem1anently placed to insulate 
the entire masL from the earth Three 
extra section>- of ma:-l arc carried with 
the -.et and an· 11:-ed a~ poles for the 
.;helter lent \\'lll'n rc<1uircd. 

The antenna wire:.. con;;i=-ting of four 
kads of .;trantlccl wirL cad1 85 feel in 
ll'ngth ancl attached by means of inc;ula 
Lore; to g-uy ropes /3 feet in length, arc 
c·irried out in oppnsite 1lirections by four 
men, and \\ hc·n all of the c:;ectionc:; of tlw 
ma"l ha\'C been erected the ropes arc 
faslcnccl tu inm stake pins. in this man
ner g uying the pole.. The antenna lead 
CO~i c;tc; 0 f thrN~ " l ramkd conrlnclorc;, 
the same as used in the antenna wires, 
hraided together an cl txtcmls f mm the 

top of the pnlc down al"arly tn thL 
gro1111cl. The 1111\ er entl is attad1c<l. h) 
means of a .;print:" d1il', to a c:;hort iu<>u
lated lead wh ich rnnm:crs to the instrn 
men ts. 

The cou nterpoise consists oi four 
Icade:; of rubber covered stranded wire 
85 feet in length laid on the surface of 
th<.' grnund,-the wires. however, not be
ing in direct contact thercwith.- aml 
parnllcl to the antenna lea<ls. 

The antenna and counterpoi"e leadc;, 
.111d the Icade; from the generator are 
n>nrn.:dc<I to rh~ in ... trumenb hv means nf 
plu,!°{" pushecl into socket-; permanently 
wired tn the -.ct. This feature material
ly r('duce ... the time necessary to "open" 
or ''C'lo~r" -.talion . 

The normal range of these sets is 20 

to 30 mile~. hut under very favorable 
cnnrlat1nn'< tJ11, r:111gt• ha-. het>n cxtenrlt.>rl 
to so and fo milec;. 

WIRELESS E X P ER IM ENT S 
FROM A BALLOON 

.\ ~cne"' • ,f experiments of excep
t i1Jnal intue-.t to I he up-to-date wire
lc!-"' man ha\ e bten carried on recently 
in Lo' .\ngde.-, l al., under the direc
t°< 11 11i ~Ir. IJ. D. Tlaye-.. whn is at the 
heacl uf the Lo..; .\ngcJcc; Y. :\I. C. A. 
1-!ail in ~cl1.,ol. 

Thro11!:!'h the cuurle:;.y oi one of h is 
pupib. ~lr. l!:i)cs has had an anchored 
liallunn al his <Jic;pnc:;al for some weeks, 
and ha" utilize<.! this 10 experimcnc 
with radio telegraph y irom a balloon. 

The lmll111111 wa~ :1l a heigh t of about 
ti' e hundred feet in a ll experiments. 
fhc anchoriJJg- cahle, l1eini::- connected 
to the earth, made an excellent £{round. 

The type of aerial innn<l LO give best 
re-.ulb \\a"> merely 1ine cnpper wire 
altou t nne hun.lrecl kd lnng ilroppc<l 
down heneath the ballo•lll. parallel "ith 
the ground co11nccti•.1n ancl ab1iut three 
tell away irom it. 

~e' era I typl'~ of recei\·ing apparaws 
.111.J honk-up ... were trie1l. Surpri!'ing 
di-.1ance-. were con~rc<l with all, hut 
lil'"'t rc,1111-. were ubtainctl \\ ith a -.im
plc ::.ct con--i,ting Llf luu:.c-coupler. 
\·ariable cm1ul'lhl r, detector and 
'phnnes. lJ-.in~ this nutftt, the e.xpcri 
menter,.; \'upie<l the steamer "Siberia,'· 
eq11ipprd with a fiyc k\\. :.ct. two hun 
drecl ;111'1 lifly miles we._t of TTnnnlu lu, 
at nine o'rlcick in the even mg-. 

No attempt has heci1 made as yet 1.1 
u!'c ci tr;1nl-111itti11g i:et, on account of 
lhe \Htgln oi the necessary coil, stor 
::i~e batten. conden,-er, etc. tio'' ever, 
c;urpnsm£ n.:sillt" woul,I undoublecUy 
be outa1ncil C\'<.'11 with :l small coil. lt 
is planned to thoroughly insulate the 
aerial frnm ihe hallonn anti connect 1t 
to a twn kilowatt ~farconi transmitting 
:-l't on the g-rouncl. <"Trent rl·-.ulh are 
l'"l'l'l'teu from this. 

.\n inlcrc::.ting- pnint tu lie noted 
throughout the'-c experimrnts i-. one 
which has been emphasized so many 
times before in 1Iodcm Elrctrics- the 
c:;impler the apparatus, within reason
ahle limit-;, the hellt'r the result~ nh 
tai11c<l.-C S. Corf'<'. 
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Construction of a Small Oudin Resonator 
By S tanley E . H yde 

~HE apparatus about to be described 
W will make a nice addition to a ,,et of 
lugh frequency mslnnncnb consisting of 
a step-up trans former, c.:on<lcnscr and 
spark gap. \{any intere,,1ing experi
ments can IJc performed with it. 

A reson3tor o f 

<le1i::.er are \'ariecl umil the uuclin giYes a 
ma_ximum ~park ur hru~h l]i ... d1arge. This 
means tint the co11<le11~er llltht lie \'aried 
w1til the twn are tunetl lo the same time 
period or frequency. ~111d when this is 
obtained the re.-onator i:, operatmg at its 

highe"1 elik1ency. 
thi~ type i-. really a 
!'.ort of aut11 trall"
for111er in that it 
r a i ~ e :.. the Yoltage 
' er y 111ud1 higher 
than it was former
ly. The \'ompletecl 
1T;;o11ator 1s -.hown 
i11 the photograph. 
~..:cu re a t wu-quart 
bottle. anti, hegin
ning- at the bottom. 
wiml one la\'er of 
~CJ. J..J. lJ ( C. C.:O)J
per wire, <>topping at 
thL ~houlcler a n d 
hrmg111g thi... tcr
mmal to ; br·i...~ tip 
1ha1 l':Jn he "l'rewccl 
i 11 t 0 t h l' cork Ot:OI~ IU'SOX.\TOR )If ADE n!Olt A oorn}; 

rJ1i... Lottie reso
nator can Le made 
to npt>ratc Crooke's 
and < ;cisler l u be s 
\ e r y beau tifully 
~tam! uu an insulal
ing ::.Looi ;111cl touch 
the tcm1i11al of the 
n:c;tlnawr \\ ith the 
11111: hancl while hold
ing a tulil 111 the oth
l'r a11.J the tube will 
li~ht up. Of courst:. 
a meta I roe I "hould 
he hdJ 111 the hand 
that takes the cur
l't'llt irum the tip of 
t h c rc~onator, so 
1hat the hand will 
not lie Jiu rnt, a l
though ii a shock 1 n t h e opening 

:it lhl.' top. l mhetl tlw winding in 
an ind1 of wax. 1 hi,, can h\: du11t: II\ 
making a iorm irom stiff paper that i's 
two inches larger in diameter than the 
li11ttle and placing the hnllle 111 the center 
ni this paper tuhe, \\ hich is then fiUecl 
with w:Lx to a po~ition Ornt ju::-t comes 
a little mer the top of the wim.ling. 
\\ hen Lhi<> ha<: hardcne<l wind on fi,·e 
tu rns u f -:\ u. 12 ru bbcr covere<l wire. 
preferahly .;trantlcd, beginning at the 
bottom as hcforc. \\.ind Lhese turns 
close togdher so that they will he a, ... 
close lo the bottom as possible. \\'rap 
these turns ~,·ith a layer of tape so as tn 
hold them 111 phtl'c while the whole i ... 
emiJcddecl in a l'n·parntion of wax. Con -
nect up, as shown in f.'ii?:. r . For a m~Lxi 
mum spark len~th with this rcc:onator it 
will require a ·~ kw. outfit. hut it can 
al-.o be made fl) ~i' c fairh· eood rc<>uJtc; 
when o_reratl•d l1y :i .. m;;ll .;park coil. 
:\fount it on a hlwk ni W•11 id. a<> shown 
in the cut. bri11gi11~ ottt the tern1inal.- nf 
the primary to twn liindin~ po,.t<>. a.;; 
shown To nperall'. lh<' platl.'' in the- con-

should be expern:nceu it will not harm 
tbe operator, exl·ept that \\'hen it is taken 
on the hand vcr) much it produces a 
stinging sensation. \nother experiment 
that is interesting to perform is that of 
lig-h tiug to full incamlcsccncc a IIO-Yolt, 
16-cancllc-powcr lamp through the body. 

--~·g:_ _i 
llOAL ·-~ t j , tJJ 

H.£. l't 6 . I llOONAT~ 

~ 
r.1-2 

Take an ordinary iG c.p. lamp and solder 
two wires to the two terminal~ respcc
tfrely. as shown in F ig. 2. Let one 
person stand on the ii1~ulating stool and 
touch the rip of the rec;onator with the 

( Crmfi1111,·d 011 ~ngc 116) 
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The World's Tallest Building 
B y Bert rand Sherburne 

:ll D 11 ::-. iii• I n ~ _ uu 11~\ er t 1.10L1g In. '.lid 
J.tJ \'on. I hat th•,,.,. lltt k ~1 h l'I" pH·l'l''> ''I 11d 1 

:-lip. a\\-a) ..,o c<1 ... ily. \\ oul1l make a ·-trnc
ILll'L /IJO frd high. \Yith ;;5 slurie;; ;1111! 

11 I J aeft.'S ll [ rent ill~ area. l:ul the lil
t le despi ... ed kn-cent piece made in the 
h\ c and ten-cenr store hu;:incss clitl it· 
that and elcctril·itv. for, witl1out lhi-. 
mu~L pmn~rful ai1;1 

lkxibk force, lhe 
~ 1· e ;-t t \\' uulworlh 
lmilding, ju..,l corn
pltted in 1\ ew York 
Citv, wonld !Jt.: as 
cle.icl aml u:,eless a:
uuc uf the Egyptian 
catacombs. 

JULI rlll') ~. fuu r clcd ric gl·11l·raLor-. an· 
h'c::tll'<i i11 lhe 'ul 1-ha:,eml'm. J'hcs1· ;111· 
oi the < ;l'IH:ral Ekd1ii:. 2;<H 11ll. din·d 
n11-re11l. 111uhi-p11lar lype." awl cal11 i-. 
clin'('I 1·111111..:rtl'd to ·t tandem c-0111putu1d 
h'.1cc & :-;argent i:n~ine 11 t the l'(•rli-.,. 
L\')1t-. m:11n1fac:tured l1y tltl· l'rm idclll·c 
Engine.: l. u111pnn). Two ni Lhc5l' gener

ator,; " ·ill supply ;:;oo 
kil11\\'alh t•ad1; UIW, 
31 ·o, anti till f• Ill rlh, 
2on kilowatt!'. \II 
nm a1 t11c .:n111p.1ra
l i\'dy 111\\ '>jll'l'd oi 
1<>0 rc\'C1lutiu11-: pc1 

111i11uk. and all .trc 
]'I •I\ ickd wit Ii ht.>a\} 
Ii :.i I a I! l ' l. whcc.:I..;. 
\\ hc1::.l' inl'rti:i 111:1k," 
lht: .i:11tir,· 1m• l an 

\\"ithout the ekr-
1 ric power fur I ht: 
4 passenger clc,·;i
t o r " , the husinL,,:; 
man occupying ;111 

11ffin: on the Ii ftic.:rh 
Roor would ha\'<' a 
so111cwha l ti resume 
climb, on hi;: am\ al 
from the suhw:" ill 

the morning. '< Jr, 
without tJ1is same 
source of energy tu 
~upply the 1 o,ooo 
25-walt l u n g -
stcn lamps. whii:h 
are to furni"h <rrii
ficial light when ihc 
daylight from the 
3,0<Xl office \YUlUO\\'S 

(10" -.1..\11\ JI Llt:IlT J 011! rm1i11 

1 c: 111 m 11 ,. e :is 
:<111L1uthly a:, a :-cr,·11-
l1T11-ji:\\"t'lt·1l \\:tldl . 
rt1C'::I;! uniLs an'. 11( 

cc 1t1rs1.'. 1mt in ::.imu l-
1 111t·u11:- .,,.n iel·. the 
)'l:t11 lit>ing LO kn·p 
11nc uf the ;oo-kilC1-
\\'alt 111ad1i~1c..; run 
11 i n g t:unt i111wu:;.l v, 
and to supply th1.: 
peak 10:11b liy i111-
pn•-,..;111g one 11r till' 
nthcr of tiil' sm:dkr 
ge1wr;t1 or,;, ;1:- I he 
11c1•il:- u i 1 Jw sen in· 

j.; in~umcienl, Lhc lillle sleno!_{raphers 
would have a merry lime cltiring 
tho-.!! frequent pcriodg when the 
dC11t<l" wrap about thl tnwer of the 
strm:turc so thickly that it i:. l'Omplele
ly bidden from the vil'W oI pedcsb·ia11..; 
1111 Ille street. .·\( such Limes, the great 
searchli.Kht to he placed 011 the tm\ er 
will he powerles~. lml. on clear night.:, 
its ra vs will n·at:h out O\•er Lhc waler~ 
nf the Sounrl, an<l the .\tlantic. and will 
"en•e as a wtkoming signal to I he home
wa rd-!Jouml passcngt·r ahoar<l the in
coming liner. 

To supply this gTeat lamp with it~ 
illuminating pO\\ er, a.nd tu :=.peed the 
dern1or:. up anti duwn on U1eir lengthy 

• 

require. ·\II of thL 
unit~ an: t:ontrolktl frum :1 ,,i11~h: -.wikh
ll11ard, (''l'c(:iall) iJt:.,1gm·d for 1)11-. pla1•t. 
Tlw lat ter is illun1inaLerl from alton· Ii\· 
hidckn li!.!"ht:- "hid1 -.!wd a .. oft nclian•:,. 
through grr>11111l gJa.;..; pant'), 111 1lw 
l'<1il111g. 

'J he lighlin~ j., arranged 011 thl· 3-
win". 12:;-2::;0·\(llt '\:'km. Thl•ri: an' 
lhn·l· hal~rn~er ~els l•~, l·arc· for tlte sud
df'11 tlucrnations in tht.> dcm0111d fur n1r
n:11l. 1d1id1 would 1111hahrn\·t• the ~' ..,_ 
lt>lll. l'au~111g- part of the light~ tn lit;m 
wu l>ri!!liilv ;ind thi: rt:st tu IJtm1 dimlv 
T1' n o[ tJ;e..;e ..;et" an· dt''i~ned lo tal~l' 
l·art: ni 300 amper,·.: in lht m·ntral wire 
fhe thml will cart ior •J.! ampt're" in the 
11..:utrnl \\'ire. 
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A two hundred million candle-power 
searchlight will probably be placed on 
the tower of the building. P lans for 
this spectacular illuminating feature are 
still in the tentalive stage, and several 
schemes have been proposed, but the one 
which has, so far, met with the most 
approval is that of a 6o-inch reflector, 
equipped to throw a ray of two hundred 
million candle-power. This great light 
wilJ be rotated at definite intervals of 
time by a clock-work device in the base, 
which wi ll actuate an electric motor 
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and the regular schedule star ting-signal 
is given by an automatic device. 

The elevators are of the Otis traction 
type. The design of the hoisting me
chanism of these cars is a reversion to 
the principle governing the construction 
of the early p ioneer types of cars, ex
cept that the a rmature of the motor is 
mounted on the same shaft as the drum 
over which the cables pass, and the 
hoistiJ1g machines arc al the top of the 
elevator shaft instead of in the base
ment with the other machinery. 

- ' . 
- •-1.· 

ONE OF TH£ 500-KW. GEXERAD~G UNITS 

Two of the 
elevators w i 1 J 
r u n the entire 
distance f r o m 
the ground to the 
liflieth floor, and 
this clistance is so 
great that much 
care was neces
sary in designing 
t hem to prevent 
elai::ticity of the 
steel cables from 
making the car 
b o u n c e like a 
rubber ball, i f 
stopped sudden
ly. A new sig

geared to the rotating mechanism. 
Should this plan be adopted the light 
will perfonn a valuable service as a sig
nal for ships at sea, for, on clear nights, 
its rays will be visable far out on the 
Atlantic. 

T he elevator starter has r1sen to the 
dignity of a t rain dispatcher in the 
' i\Toolworth building, for be is the occu
pant of a dispatching office located be
tween the first and second Aoors. In
stead of parading up and down with a 
pair of Spanish castanets in bis hand, 
and making anxious passengers wait 
while he shoos a persistent peddler out 
of the front door, be will sit in dignified 
solitude before a signal board, whose 
changing ligh ts will indicate the exact 
position of all cars, and his routine train 
orders are issued by means of a row of 
push buttons within convenient reach. 
Should a specia l order be required, a 
telephone at his elbow may be instantJy 
connected with the telephone in the dis
tan~ car. All plant offices of the building 
w111 be on this same telephone, so that 
the manager of the building can sit at 
his de~k anct control every operation. _All 
elevators are to be run on regular time, 

nalling device, never before used, 
will be employed on these two cars, 
for the night and Sunday service. 
When the problem of signal-wire 
cables for these two t11rough-route cars 
was considered, it was found that the 
weight and buJk of the necessary cables 
to carry the current fo r the ordinary sig
nalling device would make their use im
practicable. In addition to the mechan
ical difficulties was the fact that these 
cables alone would cost nine hundred 
dollars. A reflecting periscope was 
therefore adopted. Wben a p rospective 
P.assenger on a Boor above p resses the 
signal button, an ~ectric lamp is lighted, 
the rays from whtch are reflected down
ward so as to become visible to the op
erator of the ascending car. 

Fifty-five thousand feet of telephone 
c3:ble, containing 46o miles of copper 
wire, enough to reach from New York 
City to a point 22 miles beyond BuffaJo 
were required fo r the buiJding. Thi~ 
house cable weighs about 20,000 pounds, 
or IO t?ns; and the weight of the copper 
alone is between two and three tons. 
These wir~s connect '~ith a distributing 
frame havmg a capacity of 4,000 lines. 
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The estimated cost of the telephone 

cable work was $6,500. 
The initial estimates for power and 

lighting conductors for the General 
E lectric contract alone im·olved the 
placing of an order for 271,000 feet of 
twin conductor, equivalent to over one 
hundred miles of single conductor; and 
a rough esti mate of the total length of 
wire and cable required for the entire 
power and lighting equipment would ap
proximate three hundred miles. 

Two hundred arc lights and 2,000 in
candescent lamps were used in the 
comse of tl1e construction work on the 
building, and the work required the use 
of r ,200 horse-power in electric motors. 
A force of G electricians was kept con
~tanUy bt1sy making changes in the wir
ing. as the work progressed. 

!\fore than fifty miles of piping were 
used in the plumbing installation, and 
the total cost of the latter exceeded 
Sroo,exx>. Special precautions were 
necessary to provide for the contraction 
and expansion of the Yertical pipes, and 
the problem was met by forming a loop 
in each pipe at every si."-th floor. 

In place of the usual clumsy method 
of vacuum cleaning by means of a gaso
line engine in the street, and leads 0 r 
hose to the rooms above, the buikling 
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will be piped throughout for a plant 
vacuum system, with convenient outlet 
boxes in every office. Vacuum will be 
supplied by motor-driven exhaust fans 
in th~ basement, and utilized by port
able vacuum cleaning tools which can be 
carried about the building. The terrors 
of spring cleaning will t11erefore never 
ruffle the tempers of the tenants. 

A large swimming pool is located in 
the basement and a public luncheon 
club on the 28th £oor. 

Twenty-one thousand tons of steel 
were used in the constntction of the 
frame of the building, anti 50,000 tons 
of brick were required to cover it. Five 
hundred tons of terra cotta formed the 
partitions and floors. T he building is 790 
feet fro'm the street to the base of the 
flagpole. The main structure is 29 
stories high, has a frontage of r 52 feet 
on Broadway, and a depth of about 195 
feet. The total cost approximates $71-

500,000. Excavation was commenced 
on :-.fovember 2, 1910. The design is a 
combination of the French, Italian, and 
Modem R enaissance schools of a rchitec
ture. The structure, when seen from a 
distance, has the stately dignity of a 
cathedral. The Thompson-Starrett Com
pany \Vas the general contractor; Cass 
Gilbert was the architect. 

HOW TB£ WOOLWORTH BUILDING B!tEAKS UP THB SKY LL.._E 
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The Practical Electrician 
A Popular Course in Electricity on the Con•truclion of Electrical Apparatus and Experiment. to 

be Conducted with them 

Br PROFESSOR W . WEILER, of the Uninraity of E11lin1ren. (Germany) 
Tranalated for MODERN ELECTRICS · 

CHAPTER IV 
(Continued) 

13r. Direction of Current and Lines 
of Force 

( t) Rule of Direction. The encl of 1.he 
iron, which is 11earest to the obse<ver, is 
a north pole, if the current (positive) 
flows cotmter-clockwise, and a south pole 
when it flows clockwise. ( See Fig. 192.) 

( 2) Pen Rule. If the pen-holder be the 
wire and if the current flows in the direc
tion of the ink, then the north pole is at 
the thumb. 

( 3) J\'Iaxwelfs Corkscrew Ruic. If 
the current flows in the rlirection in which 
a corkscrew turns, the lines of force flow 
in the direction in which the corkscrew 
moves endwisc. T hat is. it the current 
Hows arouml a core, with a riRht-hand 

twist. t h e 
north no le 
of t 'he 
magnet is 
at 1.JlC' far 
end of the 
t"Ore. 

:'\ closed 
iron nng, 
~ 11. rrountl
t' ti by a 

l'lG. 192 (" I 1· C U • 

la ting current ic; polele:;::;; it 1s ;111 

electro magnetically gencratecl toroid. 
The magnetization reaches a high value 
with the least magnetic resistance o[ the 
material. Such electro-magnets a rt!. 
therefore, used in determining the mag
netic peculiarities of the various sorts of 
iron. 
i32. Dimensions for Three Forms of 

Ele~tro-Magnets 
(a) For a ringing apparatus with a 

hell of 3 inches diameter, a straight leg 
2 inches long is placecl }(i inch away 
from a simply bent round rod about 5/rt5 
inch diameter. T f the bell is made 3,0 
inches in cliameler, the round rod is then 
made ;ii inch in diameter, and the leg 
is made 2.5 inches long. 

(b) For the magnetizing of steel rods 
and the production of the usual electro-

magnetic results, the following measure
ments will suffice : diameter of the core, 
1 inch ; length of the core 4)l4 inches; 
distance between the legs of the core, 3 
inches; yoke = 5~ X I X l inches : 
copper wire is 0.062 inch in diameter, 
-:'\o. r4 B. & S., and should be double 

HG. 193 r1c. 11)4 
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cotton co\·cred . T he winding should he 
four layers deep. The cores proj<'d 
about 04 inch above the coils. The lrg::; 
a nd yoke a rc composed of annealed 
wrought iron. 

I c) f.' or tliamagnel ic purposes. l ron 
core, a ring; cliametcr o ( core, 1 inch ; 
outside diameter of ring, 7.5 inches; wire, 
0.047 inC'h thi ck, No. 17 I:\. & S., and 
aboul o.~J ohm 1·esistance; winding princi
pally at the ends. 

L:..1:pcri111c11t. _.\ 1 hin piece> of hisnmth 
about 0.4 to o.8 inch long suspended be
t ween the poles by a silk th read. is 
placed equatorial : that is, perpendicular 
to the li nes of fo rce between the polc
extremiiies hy ihe current from ti nun
!'.en 11atteries. ( ~ee 17ig. 193.) 

Diamagnetic su bstances a re : B ismuth. 
antimony, zinc, lin, mercury. lead, cop
IH'r, etc., hyJrogen, ancl most other 

l'TG. 196 1'1l., 197 FTG. r98 

gas~s . <m~ flam~s . While the para-mag
net 1c hod1es ( 1.ron, cobalt, nickel) ah
sorl.J the lines of fo rce, Fi~. 194, their 
n~1m lier is diminished cliamagi1etically, 
F ig. 195 ; that is, the paramagnetic bodies· 
a re more conductive for magnetic lines 
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tl!an the air- the diamagnetic, less than 
au-. 

ExperinKnL l'Jiickcr plactd bet ween 
U1e pole-extremities of a very strong elec
tro-magnet o.q inch apart, a quietly 
burni ng t allow cand le, making 110 soot, 
and held UH~ same between the pole ex
lremities so tl1at the latter were Ji of 

G 

A K ' 

.nc. 199 

tlic original height of the fl<une above the 
tip of the wick; F ig. 196 shovvs the ap
pearance of the ftame in this case where 
tl1e current was on. 

:-\s t he Harne was raised, so tl1at the 
pole-e.x.·tremities became ·Yz t heir original 
height above lhe wick, t he flame ac
quired shape shown in Fig. 197. 

J:i'inally, the candle was raised so hirrh 
that both pole-e>..'tremities were just ev~n 
\\' i th the tip of the wick, and the Harne 
t·oole<l, because of the iron poles, clid not 
burn with its full light. '.Vhen the cur
rent was shut off, it not onlv rerovered 
its former light, but bu rned more intense
ly, as it had been forced down and ac
<1 u ired tlJe fo rm s~1own in Fig. 15)8. 

:\ Yery smoky hght gives entirely dif
ferent results. 

A soap bubble fillecl with hydrogen. if 
hrought between the extremities of the 
poles. is burst. 

133. Electro-Induction 
E.r pcri111ent. (I) lf f\:vo conductors 

.I\ l<: and A,K1, Fig. 199, be placed para!~ 
!el to each 
other . for ex
a 111 pl e. a 
twin conduc
tor, 30 feet 
1 on g . ns is 
used in wir
i n ·g brancl 1 

circuits f o r F CG. 200 

c lech·ic light, 
ancl to one wire a battery B be con-
11ected, with a key. S, while' to 

1

the other 
a very sensifrvc galvanometer, a move
ment of the needie of the galvanometer 
'would then be no ticed every time that 
the key is pressed down. This move
ment is only transi tory, and proves im-
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mediately that the current cliverting the 
needle is opposed tu the generating (in
ducing) battery current. If, after the 
nee(Ue lias l~ome to n:st. the kev is 
opened, the 11eecUe is again -ddleded,' but 
.in the opposite d irection. The battery 
current is also callc<l t h<: pri111ary or main 
current, and the current passing through 
the other conductor, the secondary, in
ducing or galvanic induction current or 
also adjoining current. 

If the double conduclor be pulled into 
a piece of gas pipe, the incluction force 
is increasecl consiclcrably, because the 
number of lines of fon·e a re increased in 
consequence of the great permeability o f 
iron. 

( 2). Experiment likewise with two flat 
coils, F ig. 200, one over lbe other or with 
copper wire coils, fastened 
to either wood, glass o r 
slate. The fon-e of the 
individual turns is added 
no. This contrivance serves 
aiso to demonstrate the in
duction o r influence bv 
means of the discharging 
spark of friclional electric
ity. 

(b) Fmuia11umtal rule 
f o r electro-11i.ag11etic or 
nwrent induction. ·with 
the fom1ation of a current 
in a conducting circuit, 
there is induced in everv 
neighboring dosed c.ircui\ l' IG. 20L 

a momentary current; 
wit h the decn·ase another current is in
d uced, hut its direction is opposed to that 
of the first induced current. 

(2) E-1:perinient. U pon two square 
boards, whose sides are about 30 inches 
long, large coils of insulated iron wire, 
0 .12 inch t hick, ~ o. 8, B. & S., are fas
tened ; connect a strong battery and a 
Morse key to the poles of one and to tlJe 
poles of the other, a telephone, and then 
suppor t the boards parallel to each other ; 
the current interruptions generate in
duction cur<ents in the telephone up to a 
distance of about 20 feet. 

A caseful research demonstrated that 
a distance of 2500 feet can positiveJy be 
covered in this manner by_ means of a 
current of r ampere with coils of 9 
turns, iron wire o.r65 inch thick, No. 6 
B . & S., and with the diameter of the 
coil 7.15 inches. 

(3) Analogy. A vibrating tuning 
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fo rk produces a distant, even toned 
sound through the waves of air ; in simi
lar manner do moving magnets and pri
mary currents set up alternating mag
netic lines, and these, cutting across a 
secondary wire, induce currents in the 
same. 

134. Magnetic-Induction 
(a) Using about 20 feet of insulated 

copper wire of 0.0315 to 0.0394 inch 
diameter, No. 18 or 20 B. & S., and a 
shell of woo<l or cardboard, make up a 

FrC. ~ 

coil about 4 inches long and having a 
hole through it about U inch in diam
eter, with square or round extremities of 
wood about 0-4 inch thick (see Fig. 201), 
connect the ends of the wire to a gal
vanometer placed at a distance and 
plunge into the coil a strong permanent 
magnet of about % inch diameter and 8 
inches long. The needle shows a mo
mentary deflection. 

Obsecve, I, the deflection of the needle 
when the magnet was put in the coil to 
the center, then from the center to the 
other end ; 2, Likewise when withdrawina 
the magnet. Turn the magnet end fo~ 
end and again notice a and b. Hold 
the magnet firmly and move the coil, and 
then again notice the peculiar actions. 

The current generated by the move
m:n~ of a magnet t~ro_ugh a conducting 
coil 1s called magnetic mdm;tion current. 

Note :-With this coi I and a strong 
battery, the bard steel rod may be mag
netized, if while the current ·is flowing 
through the coil, the rod is moved to 
and fro more or less and the current is 
cut off while the rod is still in the coil. 
Instead of moving the steel rod, one 
can also hold it in the coil and shake 
it violently by striking it with a mallet. 

(b) Wind around a soft iron rod 
about 6 inches long and 0.4 inch thick a 
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single ~ayer of insulated coµpc r wire, the 
same s1ze as used on the above coil, and 
move the electro magnet up and down in 
the coil as before with the magnet, while 
the current of a strong batter-y flows 
through the winding on the rod; the gal
vanometer needle will make stronger 
movements than before because this time 
the magnet and current ind uction work 
t?gether. Observe again the four pos
sible cases. Instead of moving the pri
mary coil, the primary current can be 
bro~~n up by m~ans of a cog wheel, the 
pos1hve current 1s led to the spring bear
ing against the wheel, then from the 
wheel itself to one end of the primary 
coil, then through the coil and from th<' 
coil back to the battery. (See F ig. 202. ) 

( c) Explanation by means of the 
Lines of Force. 

The electro and magneto-induction ex
perimen ts described above tend to de
monstrate a relation between the mag
netic and the electric currents. If a coil 
is in a magnetic field, whether the field 
be. produce~ by means of a magnet or 
pnmary coil, a current will be induced 
in the coil whenever a change is made in 
the magnetic field; that is, that the con
duc.t~r or the magnetic field change their 
pos1hons. 

Let us obserye the case '"ith a magnet 
pole. The ray-like lines of force radiat
ing in all directions in space, as they 
leave the pole, spread out further from 
o:ie another, so that if we move a copper 
ring perpendicular to the axis of the 
~lagnet, jt will cut through more or less 
hnes of force in proportion to its close
ness. to the pole; likewise, the strength of 
the mduced current in the ring will vary 
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in proportion to the closeness of the ring 
to the magnet. (See Fig. 203.) 
. ( d) . Fimdamental r11.le f or magneto
mduct-wn. 

\Vhenever a conductor is moved in 
a magn~tic field, there is produced a 
change m the number of lines of force 
cut ; also there is set up in the conductor 
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an RMF and its value is dependent upon 
the number of lines of force cut in a unit 
of time. 

( e) Induction finds application in 
magneto and dynamo electrical machines 
and motors, in induction apparatus, in 
telephones and in transformers. 

( £) R1tles for D irection of Cnrrent. 
( I ) Maxwell's Rule. If in any action 

in a loop conductor, the number of lines 
of force are diminished, there will be a 
clockwise current induced, but if they 
are increased a counter-clockwise current 
is induced. It is assumed that the lines 
of force from north to south pole are 
flowing toward the observer. 

(2) Right Handed Rule. Fig. 204. 
Hold the right index finger in the direc
tion of the lines of force and the thumb 
stretched out in the direction of the 

movement, the induced current will then 
flow in the direction of the middle finger. 

(3) Conversely hold the right in<lcx 
fu1ger in the direction of the lines of 
force, the middle finger in the direction 
of the current, then the thumb at the 
right of the other two fingers points in 
lhe direction of the movement. 

(4) Lenz's Rule. (1836) By means 
of a movement of a conductor in a mag
netic field of force there is always a cur
rent induced in such a direction that re
acting electro-magnetically upon the field , 
it tends to oppose the movement. 

(g) Rule. T he EMF of induction 
currents increases: ( r) W ith the num
ber of turns of the secondary coil ; (2) 
with the strength of the generating mag
net or with the number of turns of the 
primary coil and the strength of the pri
mary current; (3) with the number of 
alternations in a unit of time, although 
with a larger number of alternations, the 
increase is slower than with a smaller 

(Conti1111ed 011 page n6) 
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ALARM CLOCK STARTS BREAK
FAST 

For cooking breakfast ·with the least 
amount of work in the morning, when 
time is usually so precious, the outfit 
shown in the illustration probably takes 
the prize. In this kitchen the food to be 
cooked is put into the electric cookers 
the night before ; the alarm clock is ar
ranged to close the circuit to each cooker 

at whatever time the clock is set for. 
vVhen that time is reached the current 
COQ"Ies on and by the time the family is 
ready to eat breakfast is all ready to 
serve. 

GRAMERCY WIRELESS CLUB. 

At the fifth semi-annual election of 
lhe Gramercy Wireless Club the fol
lowing officers were elected to serve for 
the ensuing term: President, James 
Platt; Vice-President, J as. Quigley; 
Recording Secretary, Helmuth Hoep
fer; Corresponding Secretary, J obn F . 
Diehl, 207 East 25th street; Treasurer, 
J ohn Gebhard. 

Our t wo years of activity have been 
prosperous and ;ve are hoping for great 
adY:otncement in the coming year. 
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The Electric Aerial Line at Kohlererberg, Near Bozen 

By Frank C. Perkins 

l1t J 'I >l<Tl().\f o( lhe <'lect ri t·ally opcr-
..&'\ med aerial railway up the Kohlcr
cr!Jerg, near Bozen, in the Tyrolese 
.-\!pi;, may be seen in the photograph on 
lht: oppos ilc page. This instaJlation 
:-huws one of the best solutions of the 
problem of lransporling goods and pas
sengers up heavy inclines, such as a 
moun lain side or i rrcgu la r forma tio11. 

The illustration gi\'es a good idea of 
the trcme.ndous grades wh ich are c11-

rnunterecl. 
T he cars are suspe11ded from cables 

ancl are as comfortable as a modern elec
Lric car, and travel in a smooth and easy 
manner. 

T he Koh lcrcrLcrg aerial line has a 
total length of r ,050 metres, or a lit tle 
over one mile. It is. carried by 12 struc
tural steel towers, the highest of which i:: 
about 27 metres. or about C)O feet abO\·c 
the ground, and a distance of -1-30 metres, 
or about a quarter of a mile, from the 
lower s tation. T he passenger c.:ars an: 
each capaulc of holdi 11g rs passengers 
and the driver, and two cars travel, sim
ultaneously, each way at one time. The 
speed is 3 metres. ne<1rly IO feet. per 
second . and in thirteen minutes a differ
enc~· of level of 840 mc.>t res, a little o,·e r 
hnl f a mile, is traYclecl. 

Each car is pttlled hy two traction 
cables, wh ich a re opcratccl from n power 
station placed close to the line. The ob
ject 0 f duplicating the ca ules is to secure 
sa fety in case one of the cables shoulcl 
hreak. and the same means is adopted in 
connection "·itb the suspension cables. 

The cars a re suppor ted from a travel
ing mechanism or trolley carried by eighl 
pulleys, four of which ride 0 11 each of 
the 1wo !;u:;pension cnh le!>. Each of th<' 
steel cables on which these pulleys h·avcl 
is ++ millimetres, 1Y-i inches, in diame-
1er. The cars can swing like a pendu
lum, but a brake retards any undue os
ci llation. A II fear of derailment due to 
oscillation sideways i!' avoided by the 
fact that the carrying ~·a bles themselves 
swing with the car. 

T he d ri ve is l>y electric motors, and in 
onler to secure immunity from break
down of the transmission system, even 
if the power plant fails to operate, a stor
age battery is installed which can fur-
11i!:>h sufficient power to operate the line. 

To provide communication, a system 
of telephones and electric signals is in
stalled, and the driver of a car can com
municate with r ithe r the upper or lowe r 
terminal statio11 from any part o f the 
line. 

The cars cannot be started before the 
necessary signals ha,·e been given bc
twren the two stations and confirmed, so 
that there is no clanger of mistake. 111 
addition to this, safety is most efficiently 
~ t 11tlietl in connect inn \\'ith cn:ry de tail 
nf the equipm<"nt. 

T he traveling mechanism of the car 
rontains lwo braking arrangements which 
operate automat icallr if there is an ex
n~ss o ( s peed. T he same device oper
a tes if eitlH'r of the carrying cable~ 
l>reaks or if a break should occur 0 11 

t'i l11 er one or both 0 r the hauling cables. 
Jn addition to their automatic action. the 
operator can put the brakes into service 
by haud, the operation being simple and 
quick; and when this catching deYice is 
put into action steel jaws grip the carry
ing cables at eight d ifferent places. The 
friction is sufficient to hold the car firm
ly in position even 011 the steepest i11 ~ 
dine, and, simultaneously. by the move
ment of the sm11e mechanism the supply 
of electricity to the dri ... -ing motor is 
stopped and the brake is instantly ap
plied at the hoisting drums. 

To provide furthe r securi ty and in
sure the safety of the passengers in the 
c.>vent of a breakdown. there is a spare 
car kept at each s tation in readiness to 
l:tO to the µoint where 01e ordinary car 
is left susoendecl . to trans fer the passen
gers and bring them back to the nearest 
station. 

Thi: regular passenger car is also fitted 
wilh a specia l device in the floor by 
means of which it is possible to lower 
the passengers to the ground from the 

~1 ODER >r ELECTRICS 

I h1 1·.1r "hid1 i.:arri\'> hfl CTll p;1s~t:lllH r:; tra,·cb up Ila· 111 .. 1111la111 , ich- 1111 sti:• I 

r :ibli:s. Thnugh it (.,nk::. rl . 11 1gtro 11 ~ it i,; p1· rrn·Lly ,;i i i: 
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car ilirect. This hoist is fitted with a 
brake to prevent undue speed of the de
scent. Should the driving gear of the 
whole line break down, thus stranding 
the cars in the middle of the route, an 
auxiliary winder is ayailable for bring
ing the cars back to the terminal stations. 

It is claimed that this application of 
electric traction has been so carefully 
designed in aJl its details that absolute 
safety and reliability of service is as
sured. In this aerial system of trans
mission a great number of ·difficulties 
have been avoided which would other
wise have been encountered in proceed
ing over such a rough and mountainous 
section of route, and the service has been 
most successful since the line was 
opened. 

SMALL OUDIN RESONATOR 
( C 011li11uecl fi-o11i page 105) 

metallic rod that he is holding. With 
his other hand he takes hold of one wire 
that is soldered lo the light while the 
other person who stands on the floor and 
is grounded takes the other free wire. 
The lamp will light up to full incandes
cence if the apparatus is properly tuned 
without the persons feeling any shock at 
all The reader can invent many inter
esting experiments that when operated in 
a darkened room will show many beauti
ful and weird effects. 

The reason that the high frequency 
currents do not shock the person is that 
high frequency currents travel on the 
snrfaces of conductors and do not pene
trate very far into the wire. It takes 
25,000 volts to jump a one-inch gap, so 
if the operator is taking a four-inch 
spark he is receiving in his body a pres
sure of roo,ooo volts, although the cur
rent may only be T /ooo ampere. 

PRACTICAL ELECTRICIAN 
(Cn11ti1wed from page n3) 

number; (4) with the resistance of the 
winding of the secondary coil ; ( 5) with 
the closeness of the primary and second
ary coil~ to each other; (6) with the in
troduction of a soft iron rod or bundle 
of iron in the inducing primary coil; 
( 7) the opening current dies out quicker 

than the closing current, but both cur
rents deliver the same quantity of elec
tricity; (8) the ·resistance of the pri
mary coil, also that of the source of cur
rent; ( 9) cyery induction current lasts 
only a moment; ( 10) the quantity of 
electricity set into motion is not depend
ent upon the duration of the change. 

(To be co11ti1111ed) 

A CORRECTION 

I wish to offer a correction. In 
the February issue of M oder-n 
E lectrics, "Practical E lectrician" De
partment, you published a diagram for 
an electric incubator. It appears satis
factory from the electrical standpoint, 

A 

but from the egg standpoint it would 
be impractical, since the heat must be 
applied from above. The reason for this 
is the construction of the egg. First is 
the shell, immediately under which is a 
thin membrane; under this is still an
other membrane, which separates from 
the first membrane at the large end of 
the egg, Jeaving the air space marked A, 
in the accompanying sketch. All life 
starts at the life spot, L, which is al
ways up, and for this reason the heat 
must be applied from above. The yolk, 
Y, swings on the cords, C ancl C, thus 
allowing the life spot to be up at all 
times. W is the "white., of the egg. 

I learned the above quite recently 
from Otis Crane, the "01icken Man" 
with the Purdue Short Course, which is 
canvassing my state, giving three-day 
instruction course:s.-T. Raymond Watts. 
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Electricity From .Air New Great Discovery 

By Dr. Leonard Keene Hirshberg 

11mORKI.KG quietly in the heart of Bal
]!"1 timore for weeks on an invention 
which some critics say will revolutionize 
the method of converting electricity to 
practical use has been Roy J. Meyers, 
who like Benjamin Franklin, extracts the 
electric current from the air. 

Mr. Meyers' invention was made last 
summer while be was confined in the 
penitentiary at Florence, Arizona. His 
first finished apparatus was made in 
13altimore. 

.'\. practical, unlettered electrician, M r. 
}.kyers, while in Arizona, was arrested 
on a comparatively minor charge and 
~ent to the penitentiary. There he was 
placed in charge of the prison electrical 
plant, and there he says he made his dis
coYerv that the current which the civ
ilized. world is beginning to use most ex
tensively for light and power could be 
transformed from the atmosphere with
out the aid of moving machines or bat
teries. 

:\Iiss Kate Barnard, Commissioner of 
Charities an<l Correction, of Oklahoma, 
hearing of Meyers' invention and of his 
desire to have it patented, appeared be
fore the Arizona legislature to make an 
appeal in behalf of the young convict. 
As a resull a special bill was passed 
which granted Meyers a month's leave 
of absence on parole. He went tmac
companied to Washington, filed his pa
tent applications and returned to the 
penitentiary. Since then he has been in
definitely paroled. 

He came to Baltimore as the place 
where he could easily obtain the mechan
ical parts needed to make a more nearly 
perfect machine than the crude model he 
had fashioned in the penitentiary work
shop, and is making his headquarters 
here while working on his invention. 
With him is W. E. Chenot, who has been 
his assistant in assembling and testing 
the machine and who says that he bas 
bought Meyers' patent rights for Ger
many. 

They have proved beyond doubt that 

the invention is practical and that when 
finally brought to a state of perfection it 
will introduce a new epoch in the indus
trial use of electricity. By Westing
house meters they tested the strength of 
the current gathered from the air, and 
w-ith the use of only two of. the four 
rectifying transformers the voltmeter re
corded· four and one-half volts, and the 
ammeter, which had the capacity of re
cording 75 amperes, was broken by the 
force of the current. 

The machine itself is simple. lt is in 
reality a transformer, which is familiar 
to anyone knowing anything at all about 
electricity in its practical uses. On a 
high tripod, which resembles somewhat 
the framework of a windmill tower, is 
the transformer, which Mr. Meyers 
calls his "absorber." It is made up of 
an iron core, wrapped with copper wire. 
The secret of the invention is the man
ner in which the disks composing this 
"absorber " are magnetized, and this 
secret Meyers says he found by accident 
while at work in prison. 

What the machine, when finally per
fected, will do is yet to be seen. Its in
ventor claims that it will greatly reduce 
the cost of making electricity. No bat
teries of any kind are needed, he says, 
and not a part of the machine turns 
upon the other. It is as durable, appar
ently, as an electric light pole. One of 
these machines, says Meyers, when per
fected may be placed on a vehicle and 
transform enough electricity to give mo
tive power, be that vehicle a locomotive 
or an automobile. He declared it can be 
p laced on a building to furnish electric 
lights or power. and that the only wear 
will be upon the machinery which its 
current runs. 

Meyers is thirty-four years old and he 
gained his knowledge of electricity by 
working in shops along the Pacific 
Coast. The depths of the mysteries of 
electricity he has not e.xplored, but he 
is certain t11at he has found lhe means 
of absorbing it from the air and of con
verting it to the use of mankind. 



-' 

It 

n8 ~f ODER:'\ ELECTR I CS 

Derivation of the Electromagnetic Wave Formula 
By L. R. Jewett 

11l!l -\:'\Y \\'irclcs.:; c111lwsiasts often use 
the well-kno\\ n fonnulat! for com

puting , a rious wa,·e- length values, l>nt 
never know their theory nr der1 vatio n. 

_'\.n elementary and simple explana
tion \\'ill be g i,·e11 to show how the for
nmla for tbe i:akillation of the length of 
an electromagnetic \\'(l\' C is \\'Orked out. 
\ Vhcn a fonn11la is worked out it is gen
erally <lone by substituting certain 
knmrn \'alues in an algeb raic equation. 

Take the well-known formula (Ohm's 
!.,.,~,,·} for dj rcct cu r rent: · 

~ 
J = - ( l) 

R 
\ \ 'lu:n: l = currrnt i11 :t111jll'rl':'. 

E = pre.:;~1m· in \'Olt!'. 

R = r{·~i:-tatll'e in ohm;;. 
This fnmrnla can 0 11l v he user! for 

a lternating ct1rrenL \\'he1l 11eithlT indnc
t<incc nor rapacily are pres1;>nt in the 
circ:uit. surh as measuring- the current 
through incande cent lamps. 

:\ow, i £ an alternating t· i rcuit contains 
hoth i11<1u,tance and capacity, "·e must 
rhang<' the formula acrordingly. The 
fo llowing formula . which has been rnm
pi led hv actua l work, is the statement nf 
O hm's. law in such a cirrnit. 

E 
l= -------- (2) 

VR~+ <2 r.11r. 
\\ 'here: 
f = Curren t in ampc,.cs. 

I 
- - - ·1'! 

.!.7."11 c 

E = Pressure in ,-olts. ,. 
R = Re ·istance in ohm.;. 
L = Inductance in henrie". 
C =Capacity in fa rack 
n = fo' requency or cycles per :<l'c111Hl. 
"IT= 3.1.ir,:;9. 
Tn the abon"! ec1uation, we may either 

increai-:e th e numern lor or clenease (he 
denominator. \\'e have made F. as laq:!e 
as possible and we now make 2 r. n 'r. 

l 

<'<11rn I to - --. ('au.,in~ I hem to cancel 
21.-nC 

r·: 
fJ ut. Th<'11 l = - anrl r ic; ;1 maximum. 

H 
T hi ::, con cl i Lion is known as resonance. 

Thus. this js true when neither induc
tance nor capac.iry are iu the circuit or a 
<:ondirion of resonance is p resent. 

1 n the transmitting circuit of our 
\\'i re less te legraph, we w ish to radiate 
1 he niaxinmm amount of c11rrent frC'm 
the aerial. \\'lien this is true, we ha,·e 
n~sonance. :111cl the dosed and open os
cillating circuits are in that condition . 
'J11en, in equation ( 2), this would be 

I 

trm• when 2 71' n L = --- (3) 
2 -rrn C 

a11il l'C[nation (2) \\u11 lcl reduce to equa
tion ( 1 ) . 

---. 
2 71" n C 

J 
.J 11~ 11 ~ LC = 1. nr 1 1·~ = - --- 111rl 

i r." l . c 
1:1ki11g- tlir <;<iuar<: rocit 

l 

11 =-
2 r. \ I, C 

Tlw '<'locity of :111) ,,-a,·e equals the 
1•rnd11d of its \\'a\'(~-kngth and ils f re
quency, thns 

,. = 11 w < s ) 
\\'hC'rt' ,. = vcloritv of th e wave. 

n- fn:qti<.:nry of the \\'(l\'C 

,,. = w:\\'clcngth of the wm·(•. 
Then. substituting the ,-alue of the 

fn•cpH'lll'f. 11, in equation (+) for till.! 

,·:d ue of, 11. in ('q lla tion I 5) we have 
\V 

,-~----.or 

2r.\LC 
w-2r.\'\I LC 

\ \ here ,,. - w:n elength in metre-; 
r.= J.l .. PS9 
Y = ,-clocity of clcctromagnet

it· ware:, or 300,000,000 
mete rs per ~ec. 

L = induct:i.nn· in henriec;. 
C ~ t'apal· ity in fa,.acJs. 

I 11 11~CXJ tht· tclegr;1ph and telcphom: 
rnmpantl'S, togt·thcr wilh !'imilar ron
t•ern,. llmt use electric wi res in this coun-
1 ry, expcnclcd over $7,(Joo,ooo in the p11r
chal-it: of j)Qles. 
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LARGEST CLOCK RUN BY ELEC
TRICITY IS LOCATED IN 

BOSTON 
Th1: dock, said to he the largc~t in tlw 

world, is part o f an elt:C'tric sign in no--
ton, Mass. 

The outs1de climnctt.:r uf this clod.- i:-
3-1- feet, the height of tliL· mm1erals 011 
the face is 5 feet, th e length of the min
ute aml the hour hamls are 18 feet 
an<l 14 feet, r espectin:ly, an<l the decora
tive an<l Jjghting effects arc obtained by 
<>.500 incandescent lamps of many colors. 
The electric fountains on each side of the 
c lock co11tain 1 ,480 lamps. 

Tlte operating mechanism of Lhis clock 
i-; coul rolled by a maste r clock, which 
a11tumatically closes an electric circu it 
onn: ever minute, thus operating a J -2() 
hor"l'J>O\\'er motor, \\'hich in turn mu,·cs 
tht minute han<l of the secondary clock 
throughout a space On its dial ec1ual Lo 
om· minute and then the motor is auto
matically cut out again. The operati11i::
mecha11i l-im is arranged so that when !hl' 
master clock r equi res setting, throug h a 
i-:y11chronizer, the secondary clock is 
t·auH·d to indicate the same time as the 
maskr dock. This feature. as "·ell a~ 
a <;clf-\\· inding attad1111ent for the mastc·; 
dod•. arl' featun.•s whid1 ha\'C! hcen pC'r
kL' icd espcl·ially for dod" ~ ig-m of tl1i:-; 
d1a rnrtcr. 

RAT IFICATION OF WIRELESS
TELEGRAPH TREATY 

Ratifications of the wirckss telegraph 
treaty signe<l a t T ,011uo11, Ju ly 5, i91 2, 
probably will be exchanged at the BriL
i ~h capital w ithi n a few weeks l>v the 
thirty-one signatory po\\'cr!'. The. Sen
ate ratitication oi th<' treatv a few davs 
~1go pa\'ed the way for this' forn1ality, ;IS 
practically all the other gm·ernments are 
understood to ha\'e nppro,·ed the treaty, 
wh ich .wjll become effccti,·e J uly r. i913. 
I) this ~01wcntion the impo rtant mari
time nations of the world ha,·e linked 
th<:mseh-es together to atta in the witk~t 
range of international usefulness of the 
\~·ireless telegraph without restriction as 
to its furU1er de,·elopment. A full tran
script of the London convention and llll' 
final protocol, together wi th an abstr;'Lcl 
of the regulations, was p r inted in om 
December, J912, issue. 
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THE "INSIDES" OF AN E LEC
TRIC IRON 

.-\ mung lht: 111a11y thou~aml~ uf u:.ers 
uf electric flat imns. many ha\'e doubt
less wonclt-n:d just how a11 electric ir on 
i ~ ma<le up. Tiu: :,ame general principles 
<1 µply to all makes, aml the constn1ction, 
l'Olllrary to what mighl be expectetl, is 
, ·cry simp le. .\ 11 cc•n la in a resistance fur 
converting current. into heat ; this resisl
ance is surrounded by the iron proper, 
which applies the heat. The different 
parts of an iron in general use arc shown 
in the illustration. :\,at the extreme left 

of the p icture, is the conductor co rd for 
rnnnecting the i run to a lamp socket; a 11 
household irons can be used \\'ilh either 
direct or alternating curre11t. ) l is the 
l1an<lle. C is the heating- ekment, the 
"heart" of the iron; iL consists of resist
:1nce ribbon usual ly of ;1 metal something 
like german silver in appearance, but a 
poor cond uctor. and so the necessary heat 
is generated. The heating element, which 
is encased in mica. is clampc<l between 
the steel plates, D and f'. which take up 
the heat ancl apply it. The ironing sur
r ace is on the o tl1t r s ide of the plale, F. 
E shows the inside of the nickeled case 
for the iron : this case. as is s hown, is 
lined " ·ith asl>eslos. which prevents the 
heal from radiating outward or upward, 
and thus the heat is confined ,·cry cffec
ti,·ely to the ironing surface. At the 
~ame time, it sen·es to keep the heat 
from lhe person using the iron. In this 
iron on 1 y fou r screws are used ; l wo t o 
damp the parts tog-ether and two fo r a t
taching- the hancile. 

Electric smelting and refining pro
cesses are said to produce steel that is 
cknsl.' r and more homogenous than open
hcarth steel of the same general compo
sition. 
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TRAIN OPERATED BY STORAGE 
BATTE RY 

There sped noislessly out of the Grand 
Central Terminal a recent morning a 
railroad car propelled by electricity sup
plied from a set of the new high-power 
Edison storage batteries. It quickly at
tained a speed of thirty miles an hour. 
At Higbbridge the speed was 'increased 
to forty miles and at that rate the car 
clipped quietly up the Hudson, over the 
mountains and into Boston, 310 miles 
away. 

1t was both the longest and fastest 
run ever made by a storage-battery car. 
There was not a hitch from beginning 
to end, scarcely :t sound, and never a 
speck of soot or cinder. The run was 
made in less time than local trains of the 
New York Central requfre for the trip, 
but in somewhat slower time than the 
expresses. 

Five years ago R. H. Beach left the 
General Electric Company and went to 
Edison's laboratories to huild for Mr. 
Edison a car to which storage batteries 
might be successfully attached. For 
four years be experimented, construct
ing cars and then smashing them, spend
ing in all about $150,000 at the task. 
Last year a car similar to the one which 
ran to Boston rer.ently was completed 
and pronounced su itable. 

In general appearance it does not look 
unlike a subway car, but it is much 
lighter. For endurance the inventor has 
dfrregarded the old principle in car con
struction which counts weight the chief 
factor in stability and has depended al
most entirely on fl~ibility. 

The essential difference in the car. 
however, is that the wheels are free on 
the axles and rotate separately, the mo
tor being attached to each wheel by a 
chain. This device makes it possible to 
propel the car with one-half the energy 
that would otherwise be required. 

Tt is estimated by Mr. Beach that the 
hattery car can be Oj:erated at a oost 
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of 16 cents a car mile, while a standard 
steam train car is operated at an average 
cost of $1 a mile. The battery car can 
be stopped and started at an inappreci
able cost, \Yhile ihe same operation with 
a steam train is estimated to cost $s. 
The new car, batteries and . all, is sold 
for $18,000. It has a seating capacity of 
sixty persons and will run 120 miles 
with one charge. An hour is required 
for recharging. 

The car js desjgned principally for 
short runs where frequent stops are 
necessary and for use on branch lines, 
called "suckers" in railroad vernacular, 
where there is not enough travel to 
make the operation of steam passenger 
trains a paying business.-Dr. L. K. 
Hirshberg. 

OUT OF T H E DEEP 

B.V sat at liis tu11er one cold winter eve 
The receivers clasped tfol1t to liis ear ' 

' Twas a11 SOS from the SNA · 
Tl e received by the Ether s~ clear. 

lie called DR with a -.,-igor and vim 
Rut 110 answer could he get ' 

Por NF 'W<IS asleep 011 an old jar rarJ:, 
And he 11lay be asleep there yet. 

So lie calted CX till his aerial glowed 
From his 15 K..W. of power, ' 

Bui, alas, 'twas too late, 'tis sad to re/ale 
The boob had been 9011e for a11 llo11r. ' 

So B1ilfalo Ire called, they ans-..cJered OK, 
H c I old them a boat was in tro11b/e 

To !Item t!te3· must hurry a11d q11ickl).' g i!'e aid, 
Or llte boat would go lille a b11bble. 

They answered, "Too bad, b11t we ca11'f give 
aid, 

There's not even a t11y boat he1·e." 
lie must give them assistoti-ce as q11ic/( as he 

could, 
This COttTS(J seemed to him to be ctrar. 

He ra11 'rross the snow to Lai·e Erie you see 
A 11d at Clei:ela11d he ended liis ri:11 ' 

11 e swam oril to them with a load <ft b11ck
sliot, 

A11d tied to !tis neck was a gim. 

He yelled to the people, "Ha11ds 11p, if you 
please." 

Aitd as the boat started lo si11k 
He commattded the people u,ith, '"Do as / 

say, 
If you wish to be sa.ved from the drink. 

"Drop 3'01" money attd valuables into a bag 
A11d throw them over to me." ' 

And 'til Bujf alo se11t out assi,•ta11ce to them 
H11 held the whole boat up, you see. ' 

-Worth Chatfield. 
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ARLINGTON "WIRE L E SS" RE

CEIVE D 2 4 00 MILES AW A Y 
IN DAYLIGHT 

The U nited States scout vessel SaJem, 
which has been cruising in the North 
Atlantic Ocean testing the transmitting 
range of the new government wireless
telegraph station at Arlington, near 
Washington, has reached Gibraltar. 
Despite the difficult sending condi
tions usually imposed by full daylight, 
the Sale'Yn was able to receive complete 
messages from the Arlington station 
when at a distance of 2,400 miles. Night 
transmission distances were consider
ably greater. The station at Arlington 
is rated at roo-kw, but it is reported tm
officially that not more than 70-kw was 
used. \II.Tith its own 10-kw set the 
cruiser returned messages to Arlington 
at J ,300 miles. Both the Arlington and 
the Salem equipments are of the Fe~sen
clen type. The Salem reports an extreme
ly rough eashvard crossing. It has start
ecl on its homeward trip, during which 
the wireless experiments will be con
tinued. 

NECESSITY IS NOT ALWAYS 

THE M OT H E R OF I NVEN
T ION 

There is in London a man who 
sUl'cly must combine the two character
istics of laziness and invention to a re
markable degree. It is his custom to 
have bis breakfast in bed, and, burdened 
with the trouble of getting out of bed 
for the purpose of unlocking his bed
room door, he has invented a door wbicb 
opens to his whistle. 

He has accomplished this somewhat 
remarkable feat by means of a simple 
electromagnet which draws the bolt 
~vhen a current passes through it, a plat
inum point, and a piano wire attuned to 
a certain note. 'When U1is note is sound
e~ the_ wire vibrates in response, and this 
v1br~tion brings it in contact with the 
platinum point. The circuit is thus 
complete? and a sensitive relay is 
brought into operation and magnetized 
thus drawing the bolt.- Elcctroforcr:. ' 
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A NOVEL P OCKET W IRELESS 
The name " pocket wireless" is gener

ally applied to any set which can be· 
handily carried about. Here is a receiv
ing outfit, however, which can actually be 
slipped into the vest pocket. It com
prises the three most necessary instru
ments, tuner, detector and fixed con
denser . 

The case is an ordinary mahogany 
watch-box, such as may be obtained at 
any jeweler's. In making the tuner 
(seen in cover) a quantity of No. 30 en
ameled wire was \YOtind about. a piece of 
cigar-box wood, just large enough to fit 
the case. The slider is of the ordinary 
type, though somewhat smaller. 

Some trouble was experienced 111 

planning a detector which would fit so 
small a space. The result, ·however, may 
be clearly seen in the illustration. The 
thumb screw was ta ken from an ordinary 
telegraph key. 

A condenser of the usual tinfoil and 
paper variety is contained in the box at 
the extreme righl o f Lhe case. The leads 
are brought Olll through two battery 
binding posts. 

An ordinary umbrella serves very well 
as an aerial, while the grotmd may be 
taken on any convenient hydrant. A loop 
aerial ten or twelve feet long works ex
ceptionally well, and in this case, no 
ground is needed.-Charles L. H edwell. 

QUITE SHOCKING 
T/J c storm caused giant trees to yield; 

The quarries. e'en. werr: rocked; 
The l·ightniing ·flcl'sh ed, and itt the field 

All of the grain was shocked. 
This verse yon ser: in print to-day, 

Electrical and light, 
Because ' t-.e•as written in a W°')' 

That madr ifs mr:tcr right. 
-Howard C. Kegley. 
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SEALED PRIMARY BATTERY 
The Bum-Boston Datlt• ry & i\ranu

facturing Company, Doston, i\~ass. , has 
rccentJy brought out a form o~, <~ry eel,~ 
known to lhe trade as the .i'io l r)s~ 
battcrv. The general de~ i gn ,.esemhlc:s 
Lhat o.f the company's standar<l carbon, 
zinc and sa l-a mrnoniac cell. Tt is ·water
proof a11d m oio;ture-proof an<l is buill in 
two sizes ha,·ing capacities of 30 amp.
hr. and 50 amp.-hr. T he manttfactltrc r 
cnntcncb that t his cell "·ill Jast from 
fi ve to se.-cu t imes as long as ordinary 
dry cells a t a li t.lie more than double 
t he first cost of t he latter. amt that th is 
proportion is increased in case the {lry 
ceUs deprec iate \Yhi le standing. Thi:< 
cell is recomme nded hy the maker for 
service where batteries alone are de
pended upo n for ign.ition, -nrilhout sto:
age cells o r a magneto, o n two-cylinder 
and four-cylinder al1( o m o hile engi nes, 

Carbon Terminal 

Zinc Terminal 

\ 

M.E.. 

with ordina ry vibraling coils. On mo
lar boats it is usual Lo ign ite one
cylincler 2-cycle and l\.vo-cylinder 4-
cycle engines for one season wi tho11L 
attention, \vhen used fo r pleasure pu r
poses. o n six cel ls of this type under 
fai rly dry conditio ns. The battery is 
designed with a zinc connection co m 
posed of a flex ib le wire permanently 
~o l dered under the sea led t o p, and the 
carh on terminal is prov ided with a 
lock-n llt washer. As s ho w n in the ac
companying cross-section . th e cell is 
compact and can be easi lv titled by a 
medicine dropper. - -

This type is a lso specially designed 

ELE C TRICS 

ror use in co nnection with be ll:::. tele
phones, electric clocks, automo bile ta.ii 
and side lig hts, railway s ig naling, elec
tric gas lig htin g , medica l coils. minia
t ure motors, fi r e-alarm syste ms and 
s im ila r electrically operated appliances. 

WIRELESS TRAIN DISPATCH
ING ON THE LACKAWANNA R. R 

The Lackawanna H.a ilroad is equip
~)i ng its stations at Scranton, Pa., and· 
llingharn lon. N. Y ., with wireless-tele
gr<1ph transmitling apparatus capab le of 
;.;ending- messages 65 m iles. The trniM 
\\·hirh pa:-;: these pu inL<; will be filted 
with n'cei,·ing d.edces so that order~. 
111essagcs. elc., can be t ra nsmitted cl i re<:t.-
1 y ti) 1he train crews while n mning at 
fu ll spl'e<l. · nesicles the regular work of 
rrni11 dispatching- it is also planned to 
l1 se tJJe " wireless·• t o deli ver messages 
lo passengers, transmit news, etc. l\I r. 
L. B. Foley is superintendent of tele
gr-aph fo r the Lackawanna. Tf lhi::. 
initial i.nstal lalion proYcs satisfaclory. 
wireless apparatus will he installed 
rh roughout the system. - fllcctrirnl 
World. 

An 1Elrrt1ir Nigqtmare 
had G drcn in the other 11·ight. 
Tl'hen all <;•as do.rk and stilt; 

I Jho11qht 1 was in a 'laclric car, 
• l sp('ci/i11: dm~·11 a. hill. 

. 
• -l 'lectri.c 'i\1ar111cr at my f eet, 

O 'er my head (I, 'lectric fem.: 
The spcedn111clr.r nm so fast , 

I co11ld1i't see th e hand. 

1 t/1011.f;ht 111_\' ti1J1c had snrrly co me_. 
T smt' a briylit Iir11it ahead; 

ft sce111cd to 111c Fd reach1nl the moon . 
'T•c·as u 'lrrlrir li_olrt 1:11stead. 

.Tnst th en l herml swert music, 
B orne (ai'.11tly tn my ear: 

':<'o!.•c and 't1,•as the ·iect.ric ·1ar111 
. I ri11q i11 ' fal!d and rlcar. 

- .1. L . Sta.fford. 
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Knowledge About Thunder Storms 

By Dr. L eonard K eene H irshberg 

Fu r t he olcle'it inhabitant, il hardly 
.~cum; that nearly t wo hundred years 
ha ,.e rolled through rnrrid o rs o i time, 
si11(e lJenjamjn Franklin brought proof 
1 hat thl' lightning of a 1.lnmdcr storm, is 
ad nally electricity. Hut even F ranklin 
and a ll of the scieutillc obse n-ers since 
tht·11-unti l recently-were trnalilc to ex-
11l:1in the mystery <Jf its origin. Briefly 
t il t electr icity o r lightning 1h:it accu111-
1ia nil's a tlmm.lcr ::;l o ni1 n . .:111ainec1 one o f 
11:11 ttre·s secrl'ts unlit Dr. G. C. Si mp.s1111, 
uf ~imla, India, performed his series of , 
hr il k111t e.'perimen ts. Dr. ~impson by 
l1 1c· use uf an automatic rain g-augC', 
im:asurtd the amount, the rate, ancl the 
1i 11w of the rainfa ll , and simulla11co nsly 
there was recorded at two minute peri
od..;, the disd1arge of lightning from lhe 
tlrnml<:r c loucls. 
Th~ :>e\·ere storms of Ind ia, called 

monsoons .tKe\·;.ul in the spri11g- and sum
rner, so he was able lo obtai11 measure
me.nts of several tho11san<l two-minute 
d ischarges o f his clectrometer. 

.:\f uch to 1.he s urprise of m any scien
tists, D r. S impson discovered that the 
lighlning :>.ent us . at times, negative elec
tricity. nut t here was O\'er three times 
ns much positive electricity sent carth-
1~ard , as there \Yas the negative kind. 
hirthermnrc, lhe period during which 
positiv.e electricity accompanied the faJJ-
111g ram, \\'as two an<l a half times lon
ger t~an the period during which the 
negattYely charged rain was precipi
tated. 
. l\fr. \V. J. H umphreys in his "Phys
ics of the Atmosphere" calls attention 
to lh~se ancl other facts . H e says t hat 
negative elecbi c current s occm in tlrnn
derstorms less freq uently than positive 
currents, (Incl the o-reat.e r the current 
density ~l~e g reater lhe prepo1;derancc of 
the pos1t1ve Cllrren ts. Dr. Si.t11psun o f 
course brought ou t these facts and oth
e:s in his e.~periments. The charge car
ne~ by the rain 1s generally less than six 
units fo r each fifteen <lrops of rain or 

\\·ate r·. · T here an:, howe1·er, at times 
larger charges. 

\ \ihe.n rain f ell at a slow rate, t he 
electric charge increased as the rain de
creased and dccrea$ed in amount as the 
rain increased . When a long wet spell 
on:u rrecl, tJ1at is when the rainfall lasted 
sometime, the ligh tning was more often 
11cgativc than l)Ositive. But there was 
!Hl t:<mstancy i11 Lhis, for the reve rse was 
a lsu found to be tme. 

Not only diet Dr. S in1pson umke these 
l·ardnl observations t1pon thunder
sturms in nature, hut duplicated natura l 
l·onditions in his labo ratory and there 
a lso devised numerous brilliant experi
n1ents to confinu his discoveries. He 
l·ven produced min.iature thunclersto·rms 
a1·Lificially; he produced blizzan.ls, hail
storms, disintegrated drops of water by 
I he air ptunp, and fo und in every case 
tha t both positive and negative elec
tricity was made, but tl1at tliree limes 
as much ncgati,·e as positive eleLtricity 
r esulted. 

A vigorous uprush of air is always 
:issociated with thunderstorms. If this 
upmsh of air is as much as ten yards or 
more per second then, says D r. Humph
reys, no water will drop; hence no rain 
faUs. T hat is to say no rain <lrops fall 
nearly as rapiclly as th is and therefore 
the uprnshing air prevents ra in. T he 
drops thal try to fall a rc torn to smi th
ereens an<l t li e ensuing spray js carnerJ 
upward as it evaporates . 

T hus you m ay sec how t he powerfu l 
npntsh ing air -curren1s inside t he thick. 
darkening clouds, break up and gi,·e pos
itiYe electricily to the big ra in drops. 
These big drops sooner or later reach a 
l10int where the upwhirling- air is no lon
~er rapid enough to keep them from fall
ing. Then the rain descends and the 
d rops a re charged with positive electric
ity. T hus the bulk o f clescencling rain 
and lig htning- is positively charged elec
tricity. So also is the greater part of the 
~torm. The ouUying edges of the show
er :is wel l as the smaller clrops are usu
ally cha rged with negative electricity. 
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MOTOR CUTS ENSILAGE AND 
BLOWS IT INTO SILO 

A progressive Ohio farm er uses a mo
tor for running a fodder cutter and also 
to run a blower tbal forces the fodder 
into the silo. The cutter and blower are 
placed beside the silo an•l belted to the 
motor, near by. As the fodder is cut, 
it is forced by the blower up into the 
silo through a sheet metal pipe. This 
arrangement does the work in much less 
Lime and with less work than is required 
by the usual method of carrying it up 

a ladder one a rmful at a time, or by 
other methods. The three-horsepower 
motor, which weighs only 100 pounds, is 
easily moved, and is also used for other 
duties on the farm, such as running a 
corn sheller, a root cutter, a churn, etc. 
Power is taken from transmission lines 
and connection boxes are located near 
the silo, in the barn, and in the churn 
room. 

COMPULSORY WIRELESS IN 
NEW ZEALAND 

The Union Steamship Company has 
been informed by the 1'1Jinister for Ma
rine that there will shortly be put into 
operation in New Zealand regulations 
making it compulsory for passenger 
ships to carry wireless apparatus. The 
minister suggests that it might be ad
visable for the company to have wireless 
.installed on the Wahine, the new steam
er which is coming out for the Welling
ton-Lyttleton ferry service, before she 
leaves home. The AI aori will also have 
to be equipped with a wireless installa
tion. 

ELECT RICS 

PLUG AMMETERS AND 
VOLTMETERS 

T he accompanying illustrat1ion shows 
a type of ammeter (or voltmeter ) spe
cially designed to enable current or volt
age measurements without tbe necessity 
of breaking existing connections in any 

wiring installation or making special 
temporary connections thereto. 

The instruments are arranged for at-
·tachment lo either Siemens' cartridge 
fuse fi ttings or Edison type fuse boxes, 
anci are suitable for direct current or al
temating current circuits. J\ny desired 
range up to 40 amperes in ammeters or 
250 volts in voltmeters can be supplied, 
and the accuracy of the instruments is 
amply sufficient for all practical pur
poses. 

The makers of these handy instru
ments are Messrs. Gans and Gold
~chmidt, of Berlin, who also place on the 
market a somewhat similar ammeter 
mounted with lan10 holders and flexible 
leads to enable the rapid determination 
of the current consumption of various 
glow lamps.-Electricit)'· 

ARGE NTINE "WIRELESS" SIG
NALS REPORTED AT 

NEWPORT 
Operators at the naval wireless tele

g raph station at Newport, R. I., on 
l\larch 4 reported catching messages 
which, it is supposed, were being ex
changed between two stations in the 
Argentine Republic, 7,000 to 8,ooo 
miles distant. If these signals were cor
rectly identified, this may be the greatest 
transmis&ion distance yet reached with 
"wireless."-Electrical World. 

The first electric railroad in the Canal 
Zone at Panama is being built. I t is to 
run between Panama City and La Boca. 
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Using a W avemeter 
By P. Mertz 

Part I-In Connection With The Trans
mitting Set. 

1JT is surprising how few amateurs 
can intelligently use a wavemeter 

wilh their ~ets to some advantage, or 
even appreciate results obtained with it. 
l\'loreover, owing to the new wireless 
law, they should be able to know how 
to find out if they are sending out a 
pure, undamped wave, and the amateur 
1~bo can present curves showing a single, 
high-peaked wave, will stand a far better 
chance of getting a license and being 
heard than the one who knows little or 
nothing about it. This article will take 
up the method of using the wavemetcr 
described by the writer in the last issue 
of this magazine. The directions can be 
applied to most other styles of wave
meters as well. 

The most well-known use of the 
wavemelers 1s in getting resonance be
tw.een the primary and secondary cir
cmts of the transmitting set; in other 
words,_ to find out at what adjustments 
(pracl.Jcally always of inductance) the 
wavelengths of both are equal. 

F?r this purpose a sheet · of cross
section paper, such as is shown in F ig. 

Wf\Vf.• 
l«.~(a'l'f't 

,,.. qo 

r-1t:fllt~ 

•• 
... 

•• 

1, must. be had, and along the last hori
~ontal 1me numbers are put correspond-
1?g to the turns on the helix or oscilla
tion transformer. In this instance it is 
assumed that the total number of turns 

is tea . Along the extreme left vertical 
line numbers are placed corresponding 
to wavelengths from o to 200 meters. 
The transmitting set is then connected 
together, as shown in F ig. z, with one 

HELIX .OR PRIMARY OF 

Osei LLAT 1 ON TRANSF"ORMER 

-

. 

5PARK-GAP 

CONDENSE.Ff I 

COIL 

OR 

TRANSFORM ER 
M.E. 

F1G. 2 

turn of the helix or primary of the os
cillation transformer included. The 
wavemeter is now adjusted for low 
wav~l~gths, ~1~ detector brought to a 
senSJt1ve cond1tion, and the potentio
meter shunt around the phones discon
nected. It is brought to some conveni
ent place in the vicinity of the helix or 
oscillation transformer (not too near the 
spark coil ), and the slider adjusted until 
the sound is loudest in the phones. It 
may be that the slider can be moved 
over four or five turns without much 
perceptible change in the sound; in this 
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n1:ie th<: !u rn rmd\\a\' l1d\H't'll thl's<.: is 
takt!11 as a ba:oi;, ft••- '~ 11rh.ing. Then till' 
";,n-ekngth nJrr .... ,,p11111li11g w thi:: ad
JU"t nwnt is read nff o n th1.: :ocale: ltt ti!> 

~1:0::.Unle ir \\as fl/ lltt·trn.. Then 011 lhl· 

cross-sn·liun papl·r. at tht: intersecti1111 
of lhl' 'rrtiral linl' correspond ing to ulll' 

HELIX OR SE:CONDARY OF 

Q5c1 LlATION TRANSFORMER 

COIL 

'---4-Q OR 
M.E . 

TRANS FOAMER 

F1c:;..3 

~nm, :ind the hori:Lonl a l line corresponcl-
111g to 67 metres wa \·clength, a dot is 
marked. The number of turns on the 
helix is then dinngetl to Lwo, the wa\'l'
leng1 h fo und, and a dot marked at the 
right place on the cross-section uaper . 
This is continued un ti l Lhe waveiength 
comes ttp Lo 200 metres. Then a smooth 
curve, A, is drawn through the dots on 
the cross-section paper ancl lal.ielecl I'ri-
11u1rv Circuit. 

The connections of the transmitting 
set arc then ch angecl to those sho'\\·n in 
Fig. 3 ( if any series condenser or load
in?: coil is usually employed it should he 
connected just as it is when actually 
sending) ancl another curve. D. Fig. r. 
plotted in the same way as before aml 
lahellecl Sccomlur3• Circuit. 

The u ·e o f these curYcs mu>'t now be 
explained. Supposing it is desired to 
tt111e the transmitting set to a wave
length of 1i5 metres. All tJ1at is nece!'
!'a ry lo do i!' to consult the sheet of 

1·ru:.s-:.t:ct ion paper and follow the hor
izuntal line 1.'0rresponcling to 175 metre;;. 
rJre points ac which the helix clips mnst 

he placed can then he easily found. J f. 
\\·hen tra·nsmitting, it is found that it is 
intcdcrjng with sonw more important 
111t'::.:.age. the set can bt< <1uickly tuned tu 
-.umc uthcr \\'a\ elcngth by reft'rring to 
tltc l.'lH\' t:S. 

If a hot-wire a mmeter ca11 be hacl , it 
-;hu11 ld IJe cmmected in the aerial lead 
:111d the transmitting set adjusted to dif
ferent wavelengths. It is most probable 
that a C('.rtain wavelength \\'ill be fotmd 
where the hoL-w ire amm eter wi ll indi
cate nh.m: than at any other. This 
~huultl lw adopted as the s tanclnrcl wavc
h,ngtll of lhe s tation, as the set is then 
gi\·i11g fort h its 1m1xiniu111 effkienq. 

\nolht:r u:;e of the \1•a1·c111eter i,; to 
iil·H.:rminc the n•so1ia11cc cun:e of thc 
:-.d. from whii.:h many other thing~ mav 
lw fou11<l. . 

' l o plot it aMthcr pici.:e o f cross-scc
tiun paper :,hould he obtainc:d as in Fig. 
+ The ccntrnl Yertical line shoul<l be 
111;\rke<l at it - lower encl with the stancl
:ml wa\·clength of the station. il1e 
other \ ertintl lines on both sides should 
bl· marked wilh wa\·elcngths from a 
minim1m1 of 11ot less than 0.9 of the 
!'la11dar<I In a maximum of not more 

tlmn T .I of it. For example, suppose 
the standard wavelength of the set is 
17;. m etre!', Lhen Lhe central Yertical 
line wou ld he ma rked as shown in the 
illustration. The other wavelengths 
would also be marked as indicated. 
\long the Yertical line at the e.,xtreme 

left, numbers are put corresponding to 
those on the potentiometer scale of the 
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"·ayemetcr. T he latter is then prepared 
the same as for determining Lhe fo nner 
curves, except that the potentiometer is 
left connected and the slider brought lo 
rhe e;i...1:reme left. The sending set should 
lie cu111~e~te<l up e.'i:actly_ as \\'hen actually 
trans1mtt1ng. and the shclcr of the \\'a\·e
meter ( \\'hich latter has hem switch ed 
nn to low waveleugths) adju<;lcd unlil 
the !'otrnrl is loudest in the phones. \\·h en 
thi ,- poiut is fo111icl the potentiometer 
lidcr is pushcc! to the right until any 

further moYemenl will entirely stop the 
:-.mind hca rrl in the rctci 1·crs. ·The ;·cad- · 
ing o f the pointr r is then nol ecl; let ll" 

~uppo.<c in 1his n1se it is 8.5. Then on 
the <TO'-"-sc-<:tion paper. ;1t the intersec-

0 

tinn of the 'ertical line 111arkrcl 175 
metres (the ":avclcngth inc\ic;ited by the 
wavemctcr s lider ) an<l I he horizon ta I 
line marked 8.5 ( the current intens ity at 
the above wa1·clcngth) a dot is made. 
The wa,·em<:tcr c;Jicler is then adjusted 
lo. say,. 173 met re~ an<l the potentio
meter sltcle r (after hn.l'ing been pushed 
l? the extreme left ) is brought back un
hl the so11nd is iu~t a udible in the re
ceiyers. :\ cloL 1-; lhen marked at the 
pn:~pcr p lace ~n the .t·ross-section paper. 
Tl; ll? p_roccs~ 1s conl1nued. g radually rli
m1mshmg the w:wek11<>'lll until the C'nrl 
of the cross-section p~pcr i:; reached. 
The wa\'emeler slider is then ad justed to 
wavelengths a_bo,·c 175. which (reading~ 
on the potentiometer sli<lcr heing taken 
and !11arke<l on the cro~s-!'cdin11 paprr I 
are mcreased un_til the righH1ancl end 
of the cr?ss-sechon paper ic: readie<I. 
These points arc then joined togrthcr 
by a smooth curYe, as shown in Fi~ . ..J.. 

The ~eneral characteristics of thic; 
cun-e will usually be found to be ahout 
the same as those shnwn in the illllc:tra-
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lion. Sometillll':-'. i r the waYemeter 
;;lider is gr~Hhiall~ mon·d (the potentio
m<'t<'r slider being- clisconne\led J to 
lower and lo"·er. or high<:r and h igher 
w;n-elength;;. a point will he found where 
the sound in the rccc.:in•rs will l>ewmc 
~really strengthene:d. This incli\ates a 
,-econd hump in the rrsonance n irn:. 
anrl U1e inte1L~ity uf the c;ound should he 
11_1easured by ti1c potentiometer if µos
'-'1l>le. This last hump sh ould not be of 
:i grea_ter. height Lhan 0.1 the he ight of 
the: pr111c1pal one. accrmlin~ to the wirC'
less law. Tn ihis case it ~-.hould t hc rt•
forc not be above an in tensity of o.8:;. 
TJ1c potentiometer wou ld. nr cn11rs<', nnt 
he sensitiYe enough to mea !'urc t his. "n 
1 hat the best way is to j lld.~e hy Lhe 
;;ound. 1hc potentiomt"ler being clisc.:011-
rH:'Cled. Tf it is not mm:h lo l1Cler t.han 
\\'hen at its lo\\'est (ad justed Lo a wa\'c
length :;ome\\·here l>C'lween thr two 
lm~nps._ not out<>icle of cith r r ) it can be 
-;a.tely JUtlg-ccl that th<' wa1 e emilled lies 
wilhin thf' rnnditinns of thr law. Of 
,·ourse, if it can be measured hv the po
tentiometer ( i. e .. can he 'heard ·when the 
potentiometer is in circuit) . or is other
wise jmlge\l to lie Yiolating the la·v, 

~teps should at once he taken to remedy 
It. 

HaYing plotted the resonance curve of 
the wave emitted it is no\\' quite easy to 
dC'tC'rminc the log;:irithmic decrement. 
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This cannot be a very accurate determin
ation (unless the decrem~t of the w'.lve
meter is found out, as w1 U be explame<l 
later), but it is exact enough for most 

J't11t,T1 
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things the experimenter will have to do 
with it. 

The melhod to be described for deter
mining the decrement is quite original. 
It consists in reducing the resonance 
curve to a standard maximwn and 
wavelength variation and comparing the 
resulting curYe with those shown in F ig. 
8. This method will be found much bet
ter than to determine the decrement hv 
laborious (:alculations from complicate(! 
fo rmulas, which few am ateurs under
stand, auyway. 

A s imple method of reducing the 
wavelength Yariation of the resonance 
curve to the same quantity as that show n 
in F ig. 8 is illustrated in Fig. 5. Two 
straight lines, A and B, are drawn par
allel to each other and decimal scales 
laid off on each. On the smaller wave
lengths corresponding to those on the 
resonance curve, F ig. 4, are laid off to 
the left of the 175 metre (wavelength 
at resonance) instead of to both right 
and left of this mark shown in Fig. 4-
0n A, numbers corresponding to those 
shown in F ig. 8 are marked ( in F ig. 8 
the ratio 'A.1 f'~ means the wavelength 
at resonance divided by the wavelength 
on the resonance curve). The point, C, 
on line, B. is found bv the formula 

- )..1 

c =)..1 + 
IO 

or, in the case of the particular reson
ance curve shown in F ig. 4; 

175 
C = 175 + -- = 192.5, or 157.5. 

10 

It will be found that these two values 
for C always represent lhe same point 
on line, B. Then a line is dra~vn 
through points, A and C. ~nother hn_e 
is drawn through the opposite ex-trenu
ties o f A and B, ancl will intersect the 
fi rst line at point, D. Lines are now 
drawn from every tenth graduation on 
A to D. T he places \vhere these lines 

. in tersect B should be noted and marked 
by means of crosses on the lower part 
of the resonance curve, as shown in 
F ig. 4. 

T he intensity of lhc current ('Y) cm
responding to these values of wave
length arc to be noticed. They a re ~hen 
laid off on one of two parallel lines 
"raduate<l with a decimal scale, as 
~hown in F ig. 6. It will lie noticed that 
the points on one side of the scale do 
not correspond with those on the other ; 
in other words, the curve is not quite 
symmetrical. Why this is so will be e.x
plained later. T he maxinm m point ( i. e., 
the one corresponding to the highest 

value of ('Y) on line, B, is then joined to 
the corresponding exlremity on line, A, 
by a straight line, which is prolonged 
until it meets another line at point, C. 
This last is a projection of the straight 
line join ing the zero points of lines, A 
and B. Then the several points just laid 
off on B are connected with C by 
straight lines, which are extended till 
they meet A. In the illustration, for the 
sake o f clearness, in the case of some 
lines only the part lying between A and 
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B is drawn. T hese lines are those cor
responding to the r ight balf of the re
sonance curve. 

A piece of cross-section paper like that 
shown in Figs. 7 and 8 is now to be ob
tained. The heavy vertical lines are 
numbered at their lower extremities as 
illustrated in Figs. 7 and 8. A mark is 
then made at the intersection of the ex
treme r ight-hand vertical line and the 
horizontal line numbered JO. (The hori
zontal lines sho11lcl a lso be numbered as 
in Figs. 7 and 8.) Then another mark 

• 
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is made on the next heavy vertical line 
( .99-I.OI ) , where it intersects the ver
tical line 8. (The value of 'Y shown in 
Fig. 6 on A by the second complete diag
onal line from the top. ) The value of 
'Y shown by the corresponding partially 
drawn line in Fig. 6 is also laid off in 
Fig. 7, on the same vertical line. The 
same is done for all the heavy vertical 
lines in Fig. 7. These points are then 
joined by two smooth curves; one, A, 
connecting the points denoted in Fig. 6 
by the completely drawn diagonal lines ; 
the. oth:r, B, connecting the points denot
ed m Fig. 6 by the partially drawn diag
gnal lines. Now, one or two curves from 
Fig. 8 are directly transferred to Fig. 7, 
as shown by the white lines in the latter. 
The logarithmic decrement can then be 
approximately determined by comparing 
the dark curves with the light ones in 
Fig. 7. I t will be seen tbat the average 
decrement of the two curves is about 
0.23. This, it may be remarked, is the 
sum of the decrements of the wave 
emitted plus that of the wavemeter. Say-
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ing the latter is about 0.05 ( roughly 
spe.aking only) , it leaves a net decrement 
of about 0.17, which is then just about 
within the law. For accurate results the 
actual decrement of the wavemeter can 
be found when the latter is calibrated 
with a standard wavemeter (the proced
ure is about the same as above described 
for a transmitting set; it w ill not be 
given here in detail as the owner of the 
standard wavemeter will in almost every 
case be able to do it for himself). 

Now it will be easily seen why the 
resonance curve is not symmetrical. For 
as the wavelength of the wavemeter is 
increased the resistance of the inductance 
coil a lso increases. This in tum increas
es the damping. For this reason, if every 
accurate determinations of logarithmic 
decrement are desired, the damping of 
the wavemeter must be determined for 
a number of wavelengths within its 
range. These values of decrement a re 
marked down on the third row of figures 
on the scale of the wavemeter.* If tbe 
latter were of the type consisting of a 
variable condenser and a fixed induct
ance, the resonance curve would be sym
metrical, and there would be only one 
Yalue of damping for the wavemeter. 

Now that the damping of the transmit
ting set is known, it is not a hard matter 
to determine a curve representing the 
actual oscillation in the aerial. A piece 
of profile paper similar to F ig. 9 should 
be procured, and the horizontal and ver
tical lines numbered as shown. Then the 
appropriate curve in Fig. IO is laid off 
symmetrically on both sides of the zero 

I '1 .) • S 6 "1 • I .0 11 t: J 
Fie~ \0 

line. The plotting, from this of the os
cillation curve need not be ex.plained. It 
will be noticed that in Fig. 10 the curves 
extend only as far as 12.5 cycles. If. a 
long piece of profile paper can be had, 
and it is desired to plot the whole curve, 
---· 

•see p. 36, April issue. 
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the latter may be found by the following 

formula: 

NOTICE T O N. Y. AMATEURS 

s a=------------
antilog (2 X o X t X 04343) 

where 
a = amplitude 
o = logarithmic decrement 
t = number of cycles. 

The Metropolitan Wireless Association 
has been formed for the special purpose 
of assisting and benefiting wireless ama
teurs in · Greater New York and sur
rounding territory. New members are 
desired at once; there are no dues nor 
fees of any kind. 

The real benefits of this club are as 
follows: Some of our members are ex
pert electricians, and others are wire
less experts; these will assist all. ot~er 
members in constructing and mamtam
ing good stations, with no charge for 
service. Instruction and assistance will 
be given to those trying to pass the gov
ernment's examination. A permanent 
dub-room is under way, with a very 
complete wireless telegraph and tele
phone station-open to all members day 
and evenings. The maintenance of a.ref
erence library of books and magazines. 
illustrated lectures and demonstrations. 

It may be explained to those not fa-
miliar with mathematics that "antilog," 
in the above formula, means the number 
of which the value within the paren
theses is the logarithm. In other words, 
the number within the parentheses is the 
logarithm of the denominator of the 
fraction. 

It might be interesting to find out how 
much time it takes to go through, say 
ten, of the oscillations. Basing our com
putations upon the formula A = 300,-
000,000/n, we get the formula: 

AX t 
T=----

300,000,000 
where 

T = the time taken for t cycles ( in 
seconds). 

A = wavelength in metres. 
t = number of cycles. 

Substituting the values in case of Fig. 
9, we get 

175 x 10 
T = = 0.00000383 seconds. 

300,000,000 
This means that the first ten complete 
oscillations in Fig. 9 occur in 0.00000383 
seconds. This gives an idea of how rapid 
the oscillation of the current in the 
aerial really is. 

Based upon the experiments descnoed 
in this article, a great many others can 
be performed, such as the relations be
tween damping and coupling, damping 
and a change of capacity in the transmit
ting circuit, etc., so that the wavemeter 
will become a profitable source of en
joyment and instruction. In part II of 
this article, the uses of a wavemeter in 
connection with the receiving set will be 
taken up. 

(To be continued) 

If you have a station, or want to bu!ld 
one, join this club. But you. must hve 
within 20 miles of Columbus Circle, New 
York. 

Officers: H. Spencer Lewis, presi-
dent; Wm. E. Meyers, secretary, 181 
West 63d Street, New York. 

Our own wireless message blanks 
furnished to all members. 

ELECTRO AND MECHANICAL 
ASSOCIATION OF COLUM

BUS, OHI O. 
This club was recently organized and 

the following officers elected: How!lrd 
Meyer, president ; Robert Poole, v1ce
president; Stephen. Davis, treasurer; 
Fred Dennis, chairman; Lawrence 
Luckbaupt, operator; Chester Otto, li
brarian; J ohn Dobby, secretary, 512 
vVest State Street, Columbus, Ohio. 

LEXINGTON ELECT RICAL AND 
W I RELESS CLUB 

Recently the "Lexington Wireless 
Club" joined forces with the "Red Tri
angle Electrical Club," both of Brook
lyn, N. Y., under the name of "Lex
ington E lectrical and Wireless Club:" 

The new -secretary and treasurer is 

John H. Schlichting, 517 Throop ave
nue, and the operators are Paul Hoer
nal and Frank Wilson. 
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Thil depa:tment ha1 been atarted with ~ Idea to encourage the experimenter to b • out new idea&. 
E -rery reader 11 welcome to contribute to th,. departmmst. and new ideas will be weJcor:::.f bi the Edltora. 
WHEN SENDING IN CONTRIBUTIONS IT IS NECESSARY THAT ONLY ONE SIDE OF THE 
SHEET IS USED, .SKETCH MUST lNV~LY BE ON A SEPARATE SHEET NOT IN THE 
TEXT .. The deacnption must be u aho~ u pos81ble. Good altetches a.re not required. aa our art de~rt;. 
ment wtll work out rough alc:etchea submitted bl contnoutora. IT IS THEREFORE NOT NECESSARY 
FOR CO~B.IBUTORS TO SPEND MUCH T M~ IN SKETCHING V ARlOUS IDEAS. When aendin 
contrlbutiona enclose return I>05tas;e If manuecrlpt ,. to be returned if not uaed. ALL CONTRIBUTION~ 
APPEAlUNG IN THIS DEPARTMENT ARE P AID F OR ON PUBUCAT ION. 

FIRST P RIZE TWO DOLLARS 

QUENCHED GAP F OR SMALL 
SPARK COIL 

Many e.'perimenters are anxious to 
have some form of a quenched spark 
gap for small coils; but lack the neces
sary data for construction of same. 

I have made one which I will describe. 

FIG. I 

It has given entire satisfaction, having 
worked ten miles on a three-quarter inch 
coil under trying conditions. 

The electrodes are made of one inch 
brass washers, 1/16" thick having a ji" 
hole, Fig. I-A. It is necessary to select 
washers having true surfaces, otherwise 
the spark will not be uniform. Cut a 
groove 3/32" wide and more than half 
deep leaving a rim on the outer edge 
about 1/32" to rest on the mica separa
tors, then remove all burrs due to cut
ting. The cutting is best done on a 
lathe, though they may be etched out by 
nitric acid. The washers should be first 

- dipped in melted paraffine and when cold 
the wax may be scraped off where the 
groove is to be. 

The separators are made of mica. 
They were cut from sheet mica about 
?·OOS" thick, with a pair of dividers hav
mg sharp needle like points. First in
scribe the inside measurement, going 
over the inscription several times, until 
the mica is cut through, then cut the 
outside measured in the same manner. 
Care should be taken in this operation, 
as to? much pressure will chip off pieces 
of mtca around the edges and that will 
weaken the insulation of the separators. 

The frame, Fig. 2, is constructed of 
two pieces of brass, D and E, measur
ing 1~" x 3/ 16" x %", and a piece of 
hard rubber, C, .%"square by 1;4" long. 
F is made of a circular piece of brass 9 
1" x 1/16", with one side perfectly t:r'ue'. 
On the other side, in the center, a bat
tery nut, L, is soldered, into which a 
screw is fastened. This acts as the 

FJ6.a 

F l6.2 

lower support of the gap. 9 has no 
groove in it, as electrode, 8, has the 
necessary groove. 

The frame is assembled , with excep-
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tion of E, Fig. 2, and fastened in a vise. 
F is now inserted and fastened with nut 
I. Next put one separator, 17, on the 
surface of 9, then lay electrode, 8, on it 
so that the groove faces down which will 
be the case with all electrodes, then sep
arator, 16, and so on. Be sure that they 
are all laid accurately. F ig. 3 ·shows 
partly the method of assembling-I, 2, 3, 
etc., are electrodes, Io, II, 12, etc., are 
the separators. The separators should 
cover half the groove in each of the elec
t rodes. 

K is a circular piece of brass 1/16" by 
about ~", large enough to cover the hole 
in electrode, r, so that screw G, may be 
used in clamping and adjusting the gap. 
H is a lock nut. 

E is now put in place and G screwed 
down until the gap is clamped. The gap 
is now ready for use. 

The spark occurs on the inner sur
faces of all the electrodes, Fig. I, and 
generally covers the whole surface of 
X if the instrument is constructed with 
a little patience. Adjustment can be 
made by screw, G, to a certain extent. 
However, if no spark occurs, cut out 
one of the gaps. The testing of the gap 
should be done in a dark room where the 
spark can be seen through the thickness 
of the mica separators. 

This gap works to perfection with 
small coils having high speed interrupt
ers. It cannot be recommended for coils 
over 1" spark, as the dimensions would 
have to be altered. 

Be careful in assembling that the sep
arators don't get into the sparking sur
face as this will short circuit the gap. 

Contributed by 
Ernest Httbner. 

SECOND PRIZE ONE DOLLAR 
A THREE FOOT TESLA TRANS

FORMER 

A Tesle transformer to be operated 
on either a ~ or a 1 kw. transformer, 
and which, when properly operated, will 
g ive a good 36-inch spark, can be made 
as follows : 

First obtain a cardboard or wood tube 
38 inches long and 12 inches in diameter. 
Give this about eight coats of orange 
shellac. Allow this tQ dry and then 
subject it to a heat of approximately 150 

degrees Fahrenheit in an oven, so that 
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no trouble will be experienced in the 
future from shrinkage. After giving it 
two more coats of shellac, allow it 'to 
stand for about an hour. Then wind 
on this cylinder one layer of No. 30 
D.C.C. wire. Space turns apart about 
the thickness o f a No. 26 wire. Care 
must be taken to see that turns do not 
overlap each other, which would cause 
a short circuit between turns. Apply 

one more coat of shellac to tube and set 
aside to dry. 

Next construct a helix frame 12 
inches long and 20 inches i.n diameter. 
Around this wind 10 turns of No. o 
aluminum or copper wire. Cut round 
holes in both ends large enough to allow 
completed secondary to be inserted and 
securely fastened. The coil, up to this 
point, is shown in Fig. I. 

The next step is to connect ten short 
pieces of No. 10 rubber-covered wire to 
each of the ten turns on the ·prima ry. 
A cabinet should then be constructed 
out. of oak or any other suitable hard 
wood. The outside dimensions should 
be 40 by 20 by 28 inches. This should 
be made watertight by melting hard tar 
into joints on the inside of box. 

On top of cabinet should be screwed 
three pieces of polished hard rubber, 
one piece 6 by 2 by ~ inches and the 
other two should be 3 by 3 by ~ inches. 
These pieces !hould be mounted in a 
relative position, shown in Fig. 2. 

Two hard rubber tubes 8 inches long 
should be placed on top of square pieces 
of hard rubber. Brass rods should then 
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e attached to large binding posts and 
inserted through tubes and fastened by 
olts on the bottom. Mount a large ten 
oint switch on side of box, as shown 

diagram, and to the points con
ect the taps from the primary in 
heir relative order. On rectangular 
iece of hard rubber affix two large 

binding posts about 4 inches apart. Per
manently attach the secondary to the 

rimary and place in cabinet fastening 
ends of secondary to ends of box by 
ix wooden dowels. Connect switch arm 
o one binding post on the side of top 
nd connect the first point of switch 
ith the other one. Lead secondary 
ires up through tubes to their respec

·ive binding posts. Fill the cabinet to 
ithin 0 inch of the top with the best 

ransformer, or linseed oil and then seal 
n top with about 36 round head nickel 

.SnP UP T!.11.A 

3]1131)· 
*" FIG. 3 

lated wood screws. This box should 
ither be finished with dead black as
haltum or with some other insulative 
reparation. The finished coil is shown 

· Fig .. 2 a':1d the hook-up to be used as 
hown m Fig. 3. Thjs transformer can be 
ons~ruc~ed at an extremely small cost, 
ons1denng the benefits derived there
rom, and '".ben ~ompleted presents a 
eat ~d busmesshke appearance. It is 
specially adapted for demonstrative 
urposes. 
Contributed by 

Edward A . Werner. 

A HOME MADE BURGLAR 
ALARM 

The .construction of this apparatus is 
ery sunple, as the drawings are self
planatory. 
Fig .. I sb~ws a plain block of wood 
d gives t~s ~ imensions. Start the 

]~ck by making it ~ inches square and 
JOches long, ~en shape it, keeping its 

op ~urface j4 l!'ches square, but slant
g it so that tts bottom surface will 
easure ~ by ~ inches. At A drill a 

ole clear through the block large 
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enough to draw a bell wire through 
same. At I and 2 drill smaller holes. 
These. holes. are .for the purpose of 
fastenmg with nail or screw the block 
to the window frame. Drilling a hole 
~rst will prevent the wood from split
ting. After these operations the block 
may be stained the color of the wood
work. 

Fig. 2 shows an ordinary safety pin 
mounted on the block At A the cleaned 

end of the bell wire has been drawn 
through the block and is fastened firm
ly by a good sized screw. The head of 
this screw will be the contact point of 
the circuit when closed. At B the safety 
pin is mounted very tight by a screw to 
the block. Underneath the safety pin 
at this point lies the second wire cleaned 
of its insulation, as shown in the draw
ii:g.. At C the other end of the safety 
pm ts mounted to the block with a small 
tack or screw, only sufficiently tight to 
hold. it. in its place, ~llowing the pin to 
retain its natural sprmgy quali ties. The 
drawing s~ows the pin resting on its 
c?nt<:ct pomt (the screw A), closing the 
ClTC'lUt. 

F ig. 3 shows the block as fastened to 

) 
) . 

' 
·~ ... :q 
e K 

the window frame, close to the window 
sash. The arrow, D, points to a small 
L shaped screw hook screwed into the 
window sash. Notice the hook is hold-
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ing the pin away from its conta:t point, 
A The circuit is broken, or m other 
w~rds, the burglar alarm is se~, and ~e 
slightest movement of the wm~ow m 
either direction will clear. the pm f_rom 
the hook, D, the sp~g will return it to 
the point, A, and rmg the. bell. F~r
thennore, the bell wlll continue to ;mg 
until it is stopped, either by the sw1tch, 
E, Fig. 4, or by resetting the alai:m. 
·This switch is necessary for breaking 
the circuit when the apparatus is not. to 
work in the daytime. It may be 10-

stalled at any suitable place. !~is ~p
paratus as a whole h~s many d1stmct~ve 
features not found m some expensive 
ones. By adding a few hooks up a~d 
down along the window f :ame it will 
permit one to keep the wmdows open 
during the summer months at any de
sired hdght. 

A SEPARABLE CONNECTOR 
A small separable connector,_ whl 

can be very easily made and 1s oft 
very useful is shown in the accompan 
ing illustrations. . 

For the doors, this block may be 
placed on the framework alongside the 
doors fastening the block upside down. 
A s~all screweye or ring, F, tied to a 
strong thread and fastened to the doors 
will hold the pin away from its contact 
point. The slightest movement of t~e 
door will let the ring slip from the p~n, 
resulting in ringing the bell. Turn Fig. 
2 upside down and it illustrates the 
idea. 

By running one continuous set _of bell 
wires above alt the doors and wtndows 
and by leading down to all the safety 
blocks from the same, as indicated in 
Fig. 4, by following this diagram for the 
connection of the battery, bell and 
switch, the premises will be burglar
proofed in a manner equal to a~y sys
tem and at a very small expenditure. 

Using the apparatus as previously e~
plained are not its limitations. It will 
equally well protect the distan! barn, 
garage, chicken coop, etc. Runmng the 
wires from the house to the same, the 
bell at home will give the alarm. 

As. can be seen in Fig. I , it consJSts 
two parts, the plug and the receptacl 
The plug is made from a short len 
of fibre or bard rubber rod! A. In 
are drilled two holes, which are ~ 
tapped with an 8-32 thread. The p1 
B, on the plug are mad: from two 8-
brass machine screws, w1tb the he<i;ds 
off and the thread filed away m 
lo~er part. Each screw is then slott 
at tbe upper end wi~ a h~ck-saw; 
ends of the connecting wires, C, a 
soldered in these. They are then ea 

FIG. I • 

screwed through a nut, to repai: 
thread which may have been shg 
damag~d during the slotting and sol . 
ing. One of them is then screwed 
the plug, turning the latter so. as. no 
twist the cord. The other pm is 
twisted about 16 turns to the 1 

The apparatus in its entirety . ~ay 
even be installed in a drawer contammg 
valuables, in an automobile, etc. 

The interested reader will find use for 
it somewhere and undoubtedly will be 
able to solve the additional prohlcms 
suited for his purpose himself. 

Contributed by Herman K ntttzeit. 
Note.-lf used to protect t11e barn, garagt, 

etc., flit line wires to tlie house sli.ould b_e 
run in a pipe, w1dergro1md, to prevent their 
being c11t.-En. 

FtG. 2 

slipped into the hole, and screw 
untw·isting the cord. If fastened o 
this way there is little danger o 

MODERN 

ver screwing out, especially if it fits 
ather tightly, as shou_ld be the case .. 
If the flexible cord 1s already prov1ded 

0 th tips, no new ones have. to be m.ade. 
e holes in the plug are slDlply dn~led 

e same size as the base of the tips, 
d these pushed in tightly. I~ the small 

nd of the tip is too long, 1t may. be 
ecessary to cut it down to the nght 

gth. 
The receptacle consists of a bard rub

er or fibre tube D, of the size shown, 
which tightly fits a rectangular piece, 
also of hard rubber or fibre. To this 

iece are screwed two pieces of thin 
eet brass, F, cut and bent as shown. 

· order that the pins may be ~eld m~re 
· curely, grooves, G, are fil_ed 10 the m

ating piece, E. The pieces F are 
eld to E by means of small No: 2:56 
rews, H, which also serve as binding 
osts. If E is of fibre, the holes for 
ese need not be tapped, as the screws 
ill of themselves form the thread. If 
rd rubber is used, however, the holes 
ust be tapped. Care should be taken 
at there is no electrical contact be
een the screws. 
The receptacle can now be forced into 
bole in the wall, box or cabinet, when, 
ter being connected, it is ready for 
e. 
Wireless amateurs would often like 

F' 

FIG. 3 
have some method by which they 

uld connect on an extra set of phones 
that one of their friends present can 

ten in at the same time, and discon
cted when through using it. A very 
pie w'ay of accomplishing this is to 

ake as many connectors as above de
ribed as there are sets of receivers, 
e following detail being changed in 
e construction of the receptacles (see 
ig. 3). 
A small tongue, J, is left on one of the 

:rass pieces, F. This tongue is bent in 
ch a manner that when the plug is not 
the receptacle it touches and makes 

ectrical contact with the end of the 
ew, H. When the plug is inserted, 
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however, it slightly pushes F away from 
E. At the same time this separates J 
from H and opens the connection be
tween these. 

The use of having this tongue is to 
keep the recdver circuit closed all the 
time. That is, the different sets of re
ceivers are generally connected in series 
(connecting them in parallel has not 

been found so advantageous), so that 
when the ordinary type of connector is 
being used and one set disconnected the 
whole circuit is opened. This is often 
annoying, but is entirely done away with 
by the little tongue, J. 

Contributed by 
P. Mertz. 

HOW TO MAKE AN 
ELECTROPHORUS 

An electrophorus that will give a ~ 
inch spark can easily be made as fol
lows: 

Fill a pie pan with melted sealing wax 
and set it aside tlntil it is hard. Cut a 
disc of tin a little smaller in diameter 
than the cake of sealing wax. Make a 
paper tube about 5 inches long and close 
one end. Fill this tube with melted seal
ing wax and when it is hard take the 
paper off. Fasten this insulating handle 
to the center of the metal disc. 

To obtain a spark rub or strike the 
cake of sealing wax with fur or flannel, 
place the metal disc upon it and touch 
it with the finger. Lift it by means of 
the insulating handle and upon bringing 
the finger near a spark may be obtained. 
This can be repeated any number of 
times without again rubbing the sealing 
wax. 

Contributed by 
C. E. Mielke. 
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AN UP-TO-DATE LOOSE 
CO UPL ER 

Although it requires a little work to 
make this instrument it repays you for 
your work. You could not wish for a 
better and more simply adjusted piece of 
apparatus than this. 

This instruemnt has one hundred turns 
of No. 22 D.C.C. Copper wire wound on 
the primary. It is wound on a core three 
and one-half inches in diameter. These 
dimensions are the sam~ as most all com-

FIG. I 
e 

mercial coils of this type. The secondary 
taps are taken every 20 turns and sol
dered to the points of a switch on the end 
of the coil The diameter of the secon
dary is three and one-quarter inches. 

The way the primary is tapped is 
shown in Fig. I, starting at one end of 
the primary tap every turn for ten turns 
These ten taps are soldered to a ten-point 

A · s . 
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©~ H. E. 

switch mounted as shown in Fig. 2-B. 
After this is done, as shown in Fig. I, 
tap off one more turn and then after that 
tap off every ten turns. This will make 
ten more taps for the second ten-point 
switch mounted as shown in Fig. 2-A. 
This will make ninety-turns on one 
switch and ten on the other, making one 
hundred turns. 

For the taps on the switch instead of 
using brass-headed tacks I used small 
round-beaded brass bolts as shown in 
Fig. 3. The easiest way to tap off the 
primary, instead of soldering a wire to 
the primary wire, is to take up some 
slack of the desired length in the primary 
wire and twist it. In doing this it will 
only be necessary to solder the end of the 

twisted wire to the switch point. 
switches can be made by the reader as 
desires them. Connect one of th 
switches to the aerial and the other to 
ground. 

The secondary is connected the 
as other loose-coupled coils. 

The primary is boxed up with o 
some kind of hard wood and stain 
reddish color. When this is polishe 
has a very neat appearance and ad 
very good instrument to your set. 

To operate this coil tune first on swi 
A

1 
Fig. 2, which cuts in from 10 to 

turns of wire. After tuning on swi 
A, then tune on switch, B, which cu , 
from I to ro additional turns. It is p 
therefore that we can use any numbe 
turns of the primary. 

With a little practice you will soo 
able to operate this loose coupler m 
quicker than with sliders. 

Contributed by 

H INTS ON CONSTRUCTING 
W I RELESS KEY 

In constructing the wireless key 
scribed on page 479 of the August · 
of Modern Electrics, I made the fo 
ing improvements, which resulted • 
better looking job and made the 
easier to construct 

In place of the two ~ by ~ -
brass rods, get a piece of 34-inch 
rod 234 inches long. Then, after 
ting up the two brass end standards 
the 274-inch piece across the stan 
and mark on the inside of each. 
the center from these lines and m 
mark %-inch on either side from 
line. Now, using these lines as a 
file down each end and the cent 
that they wm fit the holes . previ 
bored. After filing, cut through c 
with a hacksaw. Now fit each piece 
brass standard and head over. 

The lever may now be set in pla 
fastening one standard to base, 
after putting lever in place, put on 
standard. 

In fastening the contact dimes, 
a thin battery nut to dime in c 
then screw onto bolt in lever. F" 
other dime the same way. The 
holes in the dimes should be co 
sunk a very little to hold the rivet 
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is filed off flat with the surface of the 
ime. 
In making the lever, be sure that you 

end it to proper shape before boring 
_oles, as it will surely break if you do 
ot 
This makes a very good key, and will 

e wt:ll worth the time and money ex
ended upon it 
Contributed by 

Beii T. Elkins. 

SLIDE R FOR LOOSE-COUPLER 
SECONDARY 

Since I have been reading Modern 
lcctrics I have not noticed a really 
ood device for a slider on the secon
ary of a loose-coupler. The device 

· hich I shall explain has the advantage 
f being simple, inexpensive and accu
ate. 

First take a brass tube (34 by 74 inch 

~ECOHDARY 
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n the inside) and split it as shown in 
ig. 3. This tube should be about 2 74 
ches in length. Then bore holes in 
e sections A, B, C, D, to fit any sized 
ood screw which the experimenter 
ay have. Fasten the brass tube as 

hown in Fig. I and 2. A brass rod 
'l- by 34 inch is then obtained. To 
nd the length of this rod add 4 inches 
o the length of the secondary. At one 
nd of this brass rod a hole is bored and 

hard rubber telegraph knob is at
ached, as in Fig. 2. The other end of 

e rod is passed through the square 
ube, as shown in Fig. 2. From the 
ther end of the secondary a slider is 
astened on the brass rod with sealing 
ax. Care must be exercised to see 
at the contact between the slider and 

od is not destroyed. 
In order that this plan should work 

t is necessary to cut away the secon-
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dary, as shown at A in Fig. 4- The 
wire exposed, when A is cut away, is 
scraped in order that the slider may 
make good contact with the wire. 

Contributed by 
· Leo Behr. 

A P RACTICAL ELECTRIC 
TOASTER 

I have seen some descriptions of elec
tric toasters in Modern Electrics, but in 
my estimation they were rather crude in 
appearances. I am going to describe a 
simple toaster, the construction of which 

~will be found most simple and the ap
pearance equal to that of toasters sold 
at high prices. It not only answers the 
purpose of a toaster, but can be used for 
other operations, such as broiling, fry
ing, etc. 

Purchase a bread pan (a tin one, for 
it has the appearance of nickel) 6xIOX2 
inches deep. Punch four holes in the 
bottom ~ inch from each corner, large 
enough for a 3/16 inch bolt Next get 
four split porcelain knobs, and, using the 
long portion, fasten them with bolts to 
the bottom of the pan, as shown in Fig. 
r. These form the legs. Obtain a piece 
of asbestos board ~ inch thick and just 
a trifle smaller than the inside of the 
pan. Drill ten 3/16 inch holes in same, 
five at each end and ·~ inch from the 
edge, drilling them at equal distances. 
Next get ten 3/ 16 inch bolts I inch long, 

fie.. I 

and 20 small washers. Put the bolts in 
the holes with the heads all on the same 
side with a washer under each head. 
Next procure 24 feet of No. 24 German 
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silver wire and cut it into five equal 
pieces which will be a little less than 
5 feet for each piece .. Wind each ~ne 
of the pieces on a ~ -mch rod, . leaving 
a space the thickness of two wires be
tween turns. Stretch the coils between 

RO.NEJ 
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the bolts, as in Fig. 2, and fasten them 
there, connecting all the wires together 
on the other side of the asbestos by put
ting pieces of wire on to the screws, as 
shown in Fig. 3. This will give all the 
heating elements a chance to operate and 
give the top a better appearance. Next 
procure two pieces of asbestos covered 
wire and fasten them to screws I and 2, 
as shown in Fig. 3. Place several sheet:> 
of asbestos paper in the bottom of the 
pan and tighten all the screws. Punch 
two holes in the end of the pan '0: inch 
from the bottom and 2 inches apart, fit 
porcelain bushings in them and put the 
leads through the bushings and place the 

l'IG5 

asbestos board in the pan. To hold the 
board in the pan put a screw in each cor
ner, as shown in the sketch. The asbes
tos board must be set down ~. inch from 
the top of pan. Next procure a piece of 
the finest sand screen 678 x 10_78 inches. 
Cut four pieces of tin ~. inch wide and 
the dimensions of the screen, and fold 
as in Fig. 5, which gives it a neat appear
ance. Place this on the toaster, first sol
dering a few pieces of tin on each under 
side, so the top cannot slip off. Get a 
piece of lamp cord that will reach to your 
supply and coty'lect with toaster and at
tachment plug. For frying, a piece of 
sheet iron placed on top of the toaster 
can be used. 

I have had such a toaster for over two 
years, using it every day, and it is as 
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good as new. In case it burns out, 
can always be fixed without mu 
trouble. 

Max Hagspiel. 

A ROT ARY WIRELESS RECEI 
ING TRANSFORMER 

When the wooden parts have be 
planed to the proper size, and the bi 
ing posts mounted on the base, wind 
two coils. 

The primary cdil 

\ -~> ) 
-~-
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means of adjustment screw, B, and 
switch, F . 

This instnunent will be found very 
efficient as well as compact. 

Contributed by, 
S. Coleman. 

USEFUL TABLES 
The accompanying tables are for com

puting the feet of w1re per linear inch of 
winding on tuners. In table I, the mun
ber of turns per inch is giver: ~t the 
top, and the diameter of the coil, m the 
hicrht hand end column. To find the 
n~ber of feet required to wind a coil 
6 inches diameter and 10 inches long, 
wound with wire having 40 turns per 
inch is found in the following manner: 
L~ok along the top until 40 is ~ound. 

Then down until the number opposite the 
6 inch column is reached. This number, 
63 feet, when multiplied by I?, th~ nu?1-
ber of linear inches of the coil, will give 
630 feet, or the required number of feet 
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USE F OR A NAIL SET 
When wiring an "old" house it is 

necessary to take up the flooring in or
der to ·conceal the wires. To do a neat 
job is not always easy, for in getting up 
the first board the electrician often splits 
the wood or otherwise mars its appear
ance. The boards are nailed to the 
joists and until the first board is up the 
nails hold the board securely from being 
pried out. 

-~l4L-.:::::!;iil~~~-- for the coil. 

An excellent way to accomplish this 
easily and without destruction to the 
flooring is to go along with a s lim nail 
set and drive the nails, head and all, 
down through the floor. After sawing 
the tongue off between the joists, the 
board will come out readily enough, 
since the nails no longer hold it. The 
nail set does not leave a mark because 
it is narrow enough to go in the crack 
or seam and find the nail. It is one of 
the most useful tools for th"is work and 
gives gratifying results. When one 
board is up, the others are no trouble at 
all. 

with No. 22 B & S enameled wire o 
cardboard tube, 5 inches in diameter 
3~ inches long. The secondary 
should be wound in six sections, 
section containing 20 feet of wire, 
No. 30 B & S wire, a tap being ta 
from each of these sections to a-point 
the switch, F. 

Wind the primary to within ~ i 
cf each end, thus leaving space to fas 
the rod for the slider. The core of 
secondary should be turned out 
flanges ,% inch thick and projecting 
inch above the winding space. This 
done so that a cardboard cover may 
wound around it after the wire has b 
put on. 

After the coils have been w 
mount the primary on the base by m 
of screws, I and J. Next put the 
ondary in place by means of rod, G, 
fasten with nuts, A and A'. Tbet"i 
a pin on either side of nut, B, w 
keeps rod, G, from slipping; the sli 
should be mounted on the primary c 

After the adjustment screw has 
fastened, and the base varnished, the 
strument is complete and ready for 
eration. 

The secondary coil is operated 

Table II gives the number of tums per 
inch for various kinds and sizes of mag
net wire. 

Contributed by Contributed by 
Marshall Lake. Milton B. Sleeper. 

TABLE L 
Diam. 

Turns per 1',_ 20 :u 28 32 86 tO 45 50 56 60 65 70 75 80 90 100 11() 120 130 150 of Core 

15 16 18 19 20 22 25 27 30 32 SS l " 6 6 7 8 9 10 11 12 14 
7 8 9 10 12 13 16 17 18 20 2i 23 25 27 30 33 37 40 43 50 134." 
8 9 11 12 14 16 18 20 22 24 26 28 8() 32 36 40 44 4$ 62 64 1%'' 

9 11 13 15 17 18 21 23 26 27 29 31 SS 36 41 46 50 55 60 69 1t::1:: 
11 13 15 17 19 21 24 26 29 Sl 34 37 39 42 47 52 59 63 68 79 2 

Feet 
33 37 to 43 47 60 63 6() 67 73 80 87 100 2u: of Wire 13 16 19 21 24 27 so 

16 19 22 26 28 81 85 39 43 47 61 55 59 63 71 79 86 94 102 3 per 
19 22 26 29 33 37 n 46 60 55 59 6{ till 73 82 92 lUl 110 3%: Linear 

62 67 63 68 73 79 84 94 105 115 ( 
Inch 21 26 29 SS 38 (2 47 

93 100 107 120 5 " 27 32 87 (3 (8 53 60 66 73 80 87 
" 31 38 H 50 56 63 71 79 86 94 102 110 118 126 6 .. 

37 H 51 59 66 73 83 92- 101 no 119 128 138 7 
8 " 43 51 GO 69 77 86 96 107 118 129 139 150 
9 " 47 56 66 75 86 94 lOS 118 129 )41 153 

10 " 62 63 73 8•1 94 105 118 131 HS 157 

TABLE II. 

Size T urns per Linear Inch Size Turns per Linear Inch 
B.&S. Single Double Single Double B. & s. Single Double Single Double 
Gauge Enameled Cotton Cotton Silk Silk Gauge Enameled Cotton Cotton Silk Silk 

20 29 25 28 27 26 38 225 115 89 151 117 

21 32 28 26 31 29 39 256 12Z 95 168 123 
22 86 81 28 34 32 40 288 180 102 178 129 

2S il 84 31 38 36 
J)oonLI! COTTON 24 45 37 33 42 39 

26 61 Al 36 ('7 43 Size No. Turns Size No. Turns 
26 66 45 89 62 46 B.&S. per Linear R&S. per Linear 
117 64 49 42 57 52 Gauge Inch Gauge Inch 
118 71 54 45 63 66 
29 79 68 48 70 62 4-0 1.70 7 G.08 

80 88 64 56 '17 67 3-0 2.0() 8 6.80 

31 100 69 57 86 7S 2-0 2.82 9 7.<!4 

S2 112 75 GO 93 78 1·0 2.65 10 8.51 

SS 184 81 64 102 84 l 2.99 11 P.66 
SI liD 87 68 112 91 2 3.SG 12 10.60 

as 166 94 73 l.20 97 8 8.80 13 11.88 

86 178 101 78 130 104 4 4.28 H 18.10 

87 101 108 M lil no 5 4.83 15 U.68 
6 6." 16 10.85 
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POULSEN TIKKER 
I have noticed several articles in Mod

em Electrics. on the construction of 
tikkers. All of these bad faults, while 
the following described tikker has f~w, 
if any. It is of the same construction 
as the ones used by the Federal Wire
less Co., the only difference being in the 
size of the motor. 

Get a small battery motor; one which 
has a metal pulley wheel on the shaft. 

Mount the motor ·on a base and fasten 
a binding post about l ~ inches from the 
pulley wheel, as shown. A piece of fine 
steel wire is fastened to this post and 
rests in the grooved pulley wheel. Con
nect the frame of the motor to another 
binding post. Procure a small battery 
rheostat and connect in series with mo
tor. By changing the speed of the mo
tor, the tone of the incoming signals can 
be varied. In most cases loading coils 
in the primary and secondary of the 
loose coupler must be used. The con
nections are shown in the diagram. 

Contributed by 
Charles E. Richardson, Jr. 

HOW TO LACQUER BRASS 
Most experimenters believe that lac

quering brass is a very difficult and ex
pensive proposition, so that they either 
nickel plate the brass parts on their in
struments or else just polish them with
out lacquering. As a matter of fact, it 
is quite easy, even for a beginner, and 
in appearance it surpasses nickel plate, 
especially when the base of the instm
ment is hard rubber or some dark shade 
of wood. 

A very good formula for a brass lac
quer that has been -successfully tried and 
used by the writer is as follows: 

Liquid shellac ...... ....... 8 parts 
Wood alcohol. ..... ....... 8 parts 
Turmeric ................ r part 
All quantities are by volume. The 

liquid shellac should be of about the 
same degree of thickness as when used 
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in ordinary electrical work. If a gol 
hue is desired to be given the bras 
small amount of spirit mahogany s 
(not containing turpentine) or red 
tar. dye, should be added. 

Before being lacquered the b 
should be well polished, if possible o 
buffer, using Paris red. The Jacque 
then applied with a small brush, 
same as paint. Care should be 
in applying that there are not too 
air bubbles in the lacquer or the finis 
surface will appear spotty. It will 
noticed that a good amount of alcoho 
mentioned in the formula, making 
lacquer very liquid. This is done 
that with a little care striping of 
surface, which is so difficult to do a 
with in many lacquers, can be e 
overcome. 

If the color is not dark enough 
one coat of lacquer bas been app 
more can be added. Care should 
taken that each coat is thoroughly 
before the next one is put on. 

Sometimes the lacquer takes on a 
frosted surface. If a piece of clo 
rubbed over it rather vigorously, 
frostiness will disappear and a 
bright finish will be obtained. 

This type of lacquer should not 
baked, as this would bum the sh 
The surface is quite hard enough 
out baking, being difficult to scratch 
with the finger-nail. 

Contributed by 

A CHEAP AND EFFICIENT OS 
LATION TRANSFORMER 

- The accompanying diagram show 
cheap but serviceable oscillation tr 
former. The primary is built on a 

KNO& 

4R:SW. 
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12 by 12 inches, of pine. The wire 
the primary is No. 8 B. & S. al · 
(about eight feet of it) wound · 
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spiral, and fixed to the. base by mea~s of 
two-wire split porcelam knobs or msu
lators. The center of the spiral is fast
ened to the spark gap, and the outer end 
is connected to the condenser. On the 
base are fastened fou r upright posts 
four inches high, to hold the cross
pieces of the secondary. The _cross
pieces of the secondary are 12 mches 
Jong and one inch thick. Twelve holes 
must be bored in the cross-pieces for the 
wire to pass through. After the cross
pieces are fastened, string through the 
holes (starting about l~· inches from 
the center) about eight feet of No. 8 

B. & S. aluminum wire. Then mount in 
the center of the cross-pieces a four
point battery switch. Connect the first 
post with the outermost wire and also 
connect the third wire to the second post, 
the sixth to the third, and the ninth wire 
to the fourth. The lever of the switch 
is connected to the aerial, and the center 
of the spiral is connected to the ground. 
The wiring of the secondary can be con
cealed by running the connections along 
the cross-pieces. The transformer can 
be made for about 50 cents. Besides be
ing cheap, it is compact, and suitable for 
portable sets, wherein the wave length 
can be changed by means of a switch 

• mounted on the box. This transformer 
is adapted only for coils from 0 inch 
to I inch. 

Contributed by 
Joseph Gorman. 

A PRACTICAL DETECTOR 
SWITCH 

The acc?mpanying plan and hook-up 
of connections are for a detector switch 
of my own design. The switch is made 
of sheet brass and the connections are 
made by means of little plugs, such as 
are used on telegraph cut-out switches 
and lightning arresters. These plugs, 
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two of which are required, may be 
bought of any supply house carrying tel
egraph instruments. 

To make the switch, first procure 
some heavy brass as near as possible to 
No. 20 B. & S. gauge. From this cut 
one piece 2j4 inches by Yz inch, which 
is labeled "potentiometer" on the draw
ing; two pieces r % inches by 0 inch 
for the parts "off" and "on," as many 
pieces 2 inches by '0 ' inch as you have 
detectors, and one piece ~-inch wide 
and as long as the combined widths of 
the last-named pieces, plus the spaces 
between them. · 

Now drill holes in the corners for 
small brass screws, to hold the parts to 
the base. If desired, the various names 
may now be etched on the plates. First 
coat each piece with wax and then 
scratch the lettering through the wax 
with a sharp instrument. Then place 
the pieces in a dilute solution of nitric 
acid for a time, and after a thorough 
washing the wax may be scraped off, 
and the pieces are ready for assembling. 

The base may be made of bard rub
ber, fibre or wood, or the parts may be 
assembled directly on the switchboards. 

0 
Q) ~0 fLE.GTROLYTIC 0I 
~°FERRON 01 
~0 GALENA 01 

0 
~0 PE.RIKON 0! 
~0srLJCON 01 0 

10 POTENTIOMETER 01 ~ 

10 OFF ~loN 0! 

M. 

The pieces are now mounted on the 
base with a space of 1/ 16 inch between 
the adjacent parts, connections being 
made through small holes beneath each 
plate, the wire being soldered securely 
before fastening them down. 
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Holes are now drilled at the points of 
junction of the plates, as shown in the 
drawing, made deep enough to allow the 
plugs to fit snugly. The whole is now 
polished and lacquered if desired. 

In operation, 'if the electrolytic de
tector is desired, the first plug is placed 
opposite the plate on which is the word 

"" 

"Electrolytic." This connects that de
tector in circuit. Now to connect the 
potentiometer, place the second plug be
tween the plates "potentiometer" and 
"on." When not in use the plugs may 
be kept in the holes in the blank plate, 
provided for that purpose.. 

If desired, the base may be made lar
ger and binding posts mounted upon it 
for making connections. 

If properly made and finished this 
switch will be a worthy addition to any 
switchboard or instrument table. 

Contributed by 
Bryan G. Barker. 

.A NOVEL SHOCKING DEVICE 
The other day while experimenting I 

discovered how a shocking machine 
could be made from simple apparatus, 

E 

'o-----1111~11·1------',1.E. 

and I believe it would interest the read
ers to know how it is done. 

The only apparatus that is needed is 
an electric door bell, a switch and a few 
cells of battery, connected as shown in 
the diagram. 

With three batteries I received all 
the shock I desired. It is surprising 
how this simple apparatus can give such 
a shock. 

The · diagram being lettered and ac
companied by a chart is self-explanatory 
for those desiring to try this experi
ment. 

Contributed by 
Russell Black. 

AN ALARM FOR LIGHTING CIR
CUITS 

The accompanying diagram represents 
an alarm for cellar or basement lights, 
which, if left on, will ring a bell. I have 
read one or two accounts of how to tum 
off ceUar lights, but they were either too 
complicated or did not work, so I con
structed this plan myself after experi
menting about a week. 

The regular lighting circuit is shown 
in heavy tines, while the wiring I added 

• 

0 

'16. 1 

M.t. 
l 
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is represented by light lines in the dia
gram. AA are service lines and S is a 
snap switch at the head of stairs lead
ing to the cellar. L is a light or many 
lights. C is the contact made at the 
door, which is shown in detail in Fig. 2. 
One wire is connected at F and the 
other at G. B is an ordinary telephone 
magneto bell, either of 6oo or 1,000 
chms, mounted on a block of wood. 

When the lights are turned off and the 
door is closed the bell will not ring, but 
if the lights are on and the door is 
closed the bell will ring. 

Contributed by 
Leo C. Reichert. 

TELEGRAPH WITHOUT BAT 
TERI ES 

It is very hard to explain why th' 
telegraph works, but if you follow th 
directions here given it can be put u 
with very few materials and little cos 
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The articles needed for one station are 
as follows : 

A watch-case receiver, about 75 cents; 
telegraph key, about $I.75; enough No. 
14 galvanized iron wire to reach once 
between the two stations. 

In the first place put up your wire 
between the stations. If your houses are 
not very near together, run it through 

the trees, insulating it from the ground 
as much as possible. 

If you follow diagram carefully it is 
sure to work. 

If you live very far away from any 
other electrical wires batteries will have 
to be used. 

Contributed by 
J. Alexander Pool. 
Granville Worrell. 

Note.-Tf the line wire is parallel to 11 

street lig/Jti1ig circ11it the currmt in the tele
graph li11e is d!lt to imJ11ction from the liglit
ing circuit. In some parts of the country the 
set would work satisfactorily 0 1i "earth cur
rents" if the lfoe Jiappe11s to run in the right 
direction.-Eo. 

NEW VOLT METER METHOD 
FOR THE MEASUREMENT OF 

INSULATION RESIST
ANCE 

It may be profitable at the beginning 
to outline briefly the voltmeter method 
in its simplest form. Suppose, in F ig. l , 
that X is the device the resistance of 
which is to be measured. A voltmeter 
is connected as shown. Terminal P is 
connected to M and then to N, a reading 
o( the instrument being made at each 
connection. Suppose when at M the 
reading is 120 volts and when at N the 
reading is 20 volts; then if the resistance 
of the voltmeter is 15,000 ohms, the re
sistance X may be computed ·from 

E-e 
X = -- Rv, where Rv = voltmeter 

e 
resistance, E = reading with P on M, 
e = reading with P on N. 
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120-20 

In titis case X 15000 = 
20 

15,000 ohms. 
In employing this method a reading 

of l volt is considered as the lowest one 
may care to use, then the highest resist
ance this voltmeter can measure is 

120-l 
X =-- 15000 = l ,785,000 ohms. 

l 

It is possible to purchase voltmeters 
the "sensibility" of which is greater, but 
they are bulky, expensive and so essen
tially delicate as to be undesirable fo r 
most purposes. 

The range of high resistance meas-
0 

] M 

MAINS 

VM. 

M.f. FIG. I 
urement possible by using lhe everyday 
voltmeter may be increased very much 
by employing my method, which is given 
below. 

Connect R a resistance of i,785,005 
ohms in parallel with the device the re
sistance of which is to be measured, as 
shown in Fig. 2; now when terminal P 
is at M suppose the reading is 120 volts, 
and when at N its reading is l volt, then 

120-
the joint resistance (J.R.) = --- X 

1 
15,000 = 1,785,000 ohms. Hence X, 
~-------<O 

M dTI' . MAINS~ /p ~R 

-~~ :!.J 
F!::J.. f' 

the unknown resistance may be comput-
1 l I 

ed from -- + 
(J.R.) 

RX (J.R) 

R- (J.R) 

R x 
:. x = 

In this case we have 
l ,785,005 x 1,785,000 

x = -------- = 637,246,-
1,785,005- 1,785,000 

785,000 ohms, or X = 637,247 megohms 
(approximately). 
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This method is therefore worth con
sideration, for the highest resistance the 
Evershed Bridge Megger measures is 
2,000 megohms, and then, when meas
uring the insulation of apparatus hav
ing considerable capacity, the measure
ment is not reliable, for the E.M.F. is 
not constant, because it is impossible to 
turn the crank with constant speed. 

While the voltage used with the volt
meter for testing is commonly the same 
as that regularly in use on the line, the 
voltmeter can be used for a number of 
other purposes, and it is less expensive 
than an Evershed Bridge Megger. 

Contributed by 
P. W. Etkes. 

N ote.~-This m ethod is very inge11io11s, out 
unless a ft1'ccisio<1 voltmeter is used the re
s1'1ts are 11ot lii?ely to oe ve1-y acc1irllfc. As 
an approximate method, however, ii appears 
to oe v ery goad.-En. 

A RIGID AERIAL MAST 
A good aerial mast which I have 

erected and which is very rigid and sub
stantial is shown in the accompanying 
sketch. 

The mast is made of iron gas pipe. 
The bottom section is 20 feet long and 
is hvo inches in diameter. The second 
section is also 20 feet long and is small 
enough so as to slip into the bottom 

section easily. The third section can be 
made as long as desired and is small 
enough so as to slip into the second joint 
easily. The novel part of the mast is 
tbe method by which the sections are 
fastened at the joints. Two holes are 
bored at each end of the pipes, one foot 
apart, and two more bored at right 
angles to them, as shown in sketch. A 
step made of strap iron is fastened on 
the fust joint to aid in erecting it. 
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To erect the mast, telescope the pipes 
and set the bottom one in concrete. 
Raise the top joint and bolt it onto the 
second joint, having fastened the guy 
wires on first. Then raise the pipes and 
bolt onto the bottom joint. vVhen this 
is done you will have a mast that will 
withstand all the storms and is pleasing 
in appearance. 

Contributed by 
R. F. Denton. 

T ESTING AERIAL LEAKAGE 
The drawing I am contr~buting is of 

a leakage testing method for aerials. 

1: OATT. 

M.E. l•l•I• 
With this arrangement I haYe detect

ed leakage in my aerial. 
Contributed by 

Lmwence Soitthwick. 

A GOOD ELECTRIC FURNACE 
Most .boys' chemical laboratories and 

electric experimenting stations could 
find good use for an electric furnace, 
but the cost of the furnace or the in
ability to get high voltage direct current 
prevents them from having one. 

The furnace described in this article 
is very simple, having only four parts, 
and it may be operated with excellent 
results on I ro voits alternating current. 

First procure a firebrick, selecting it 
as smooth as possible, and measuring as 
near as possible to 80 by 4 by 2~ 
inches. A hole is then chiseled in the 
center and two channels running from 

FIG.I f'fG. z 

it, as shown in Fig. I. This may be as 
large as circumstances require, but it is 
usually gauged by how tired the buikler 
becomes. 

Another smaller brick is now made 
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for the top, as in Fig. 2. The hole is 
made shallow and shaped like a concave 
mirror to reflect the heat on the object. 
Care must be taken not to get the chan
nels too deep for the carbons which are 

TO LIGHTING SERVICE -

M.E. 

WATER RHE0.5TAT /tE"'S~ 

FIG. 3 

to be slipped through them to form the 
electrodes. The carbons may be se
cured from supply houses, or from arc 
lamps after they have become too short 
for further use. 

The whole furnace is now set up on 
four porcelain insulators and connected 
up with the 1 IO volt lighting current in 
series with a water rhoestat. It should 
not be connected to a lamp socket, but 
to wires run direct from the meter. 

If crucibles are not used, a lip may 
be formed on the lower block and the 
melted material poured out. 

Be sure to have the furnace protected 
well with fuses in the qircuit. 

Contributed by 
H. C, Hunter. 

EASY METHOD OF FINDING 
WIRE RESISTANCES 

Quite frequently electricians, me
chanics or engineers are called upon 
with short notice to solve problems in 
which the resistance of copper wires 
must be known. The table of wire re
sistances may not be at hand or else it 
may have been mislaid, and if the per
son asked is unable to obtain a result it 
may bring him into an embarrassing po
sition. The problems present them
selves in various forms, such as: (I) 
To find the resistance of a given size 
and length of wire; (2) To find the 
voltage drop in a line of given size and 
length .in which the current is known ; 
( 3) To find the size wire required for 
a given length and current with an al
lowable voltage drop; (4) To find the 
maximum load or current which a given 
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wire will stand with a given allowable 
voltage drop. 

By remembering a few simple rela
tions which are given below any one may 
find the resistance of any B. & S. copper 
wire at 68° F. within a few minutes. 
The table shows tbe values from No. 
0000 to No. 20 wire only, with the cor
responding per cent. error, because these 
are the sizes which are used most. 

Short relations to be remembered: 
(a) Let the resistance of No. IO wire 

at 68° F. equal l ohm per 1000 feet. 
(b) To find the resistance of every 

third wire number from No. IO wire, 
going in the direction of the higher num
bers, double the resistance of the pre
ceding and when going in the direction 
of the lower wire numbers use half of the 
preceding resistance. 

( c) To find the next higher resist
ance from those by (b) add one-quarter 
of each of these to themselves to get 
the respective resistances. 

( d) To find the next lower resist
ance from those found by (b) multiply 
each of these from (b) by 0.785. 

Examples to illustrate each of the 
above (all resistances given per 1000 
feet): 

(a) Resistance of No. 10 wire equals 
I ohm. 

(b) Theil resistance of No. 7 wire 
equals I X Yz = 0 .5 ohm, and resist
ance of No. 4 wire equals .0.5 .X ·0 = 
0.25 ohms, and so down. 

Resistance of No. 13 wire equals 
1 X 2 = 2 ohms, and resistance of No. 
16 wire equals 2 X 2 = 4 ohms, and 
so up. 

(c) Resistance of No. 4 wire equals 
0.25 ohms, then resistance of No. 5 wire 
equals 0.25 + (74 'X 0.25) = 0.3125 
ohms. 

( d) Resistance of No. 4 wire equals 
0.25 ohms, then resistance of No. 3 wire 
equals 0.25 X 0.785 = 0.1963 ohms. 

The value 0-785 used in ( d) can be 
remembered very easily, since it is equal 
to 7r/4, which is the quantity by which 
the square of the diameter of a circle 
must be multiplied to find its area. 

If the calculation in which the resist
ance is required be a very rough one, 
them the values found by (d) might 
even be found by subtracting one-quarter 
of the resistance found by ( c) from 
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themselves, thereby obtaining the respec
tive resistances. Thus : 

Resistance of No. 2 wire equals 
0.1563 ohms, then resistance of No. 3 
wire equals 0.1563 + (;4 X 0.1563) = 
0.1954 ohms. (In the table the method 
given in ( d) was used.) 

In the table the resistance from the B. 
& S. wire tables are given together with 
the resistances found by the above short 
relations (a), (b), (c) and ( d) . The 
error in ohms per thousand ( 1000) feet 
is almost negligible, that the error in 
the resistances of wires below No. IO is 
very minute and that the maximum 
error 'is less than r,0 per cent. in any 
one of the resistances between No. 0000 
and No. 20 wire, is clear. 

B. & S. 
Gauge 
Number 

()()()() 

000 
.00 

0 
l 
2 

3 
4 
5 
6 
7 
8 
9 

10 

II 

12 

13 
14 
15 
16 
17 
18 
r9 
20 

RltSISTANClt OJ!' PUlllt COPl'ER WLRE. 

Resi&tance per 1,000 ft. 
at 20• C o r 68" F 

As obtained As Given in E~ror 
by Simple B. & S. m 
Relations Wire Table Per cent. 

.049 .04893 0.143 

.0625 .06170 r.300 

.0781 .07780 0.386 

.0981 .09811 O.OIO 

.1250 .12370 I.050 

.1563 .1560 o.r92 

.1963 .1967 0.204 
.2500 . 248o o.8o6 
.3125 . 3128 0.096 
.3925 .3944 0.481 
.5000 .4973 0.543 
.6250 .6271 0.335 
.7850 .7908 0.733 

1.0000 .9972 0.281 
I.25 r.2570 0.558 
I.57 1.5870 I.010 
2.00 I.9990 0.050 
2.50 2.521 0.832 
3.14 3.179 1.230 
4.00 4.009 0.225 
5.00 5.005 I.CJ90 
6.28 6.374 1473 
8.oo 8.038 0.473 

10.00 l0.140 I.383 

Error 
per 

1000 ft, 

.00007 

.00080 

.00030 

.00001 

.00130 

.00030 

.00040 

.00200 

.0003 

.0019 

.0027 

.0021 

.0058 

.0028 

.0070 

.016 

.001 

.021 

.039 

.009 

.055 

.094 

.038 

. 140 

The great advantages which this 
method possesses are, that the relations 
are easily remembered and that not even 
a slide rule is needed to find the re
spective resistances, due to the simplicity 
of the calculatfons. 

Contributed by 
Edwin I. Israel. 
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A SIMPLE COPPER PLATING 
OUTFIT 

As I have not seen a copper plating 
outfit in M ode-rn ElfJctrics I will explain 
how to make one with which it is not 
necessary to use an extra battery. 

The jar is an ordinary battery jar. The 
porous cup is also out of a battery. 
Mal<e a zinc cylinder a little longer than 
the porous cup and solder a brass rod, 
E, S inches long on one end as shown in 
drawing. Then take a piece of copper 
rod about % inch thick and make a 
spring about I inch long leaving a piece 
protruding out like A in drawing. Sol
der a binding post on the end so that the 

I 
I GLASS JAR I 
I I I I POROUS 
I 

I I 
CVP 

I 
I 
I 
1 . 

M.f . 

hole of the binding post is over the cen
ter of the zinc cylinder. Take a rod 
about 6 or 7 inches long and put it 
through the hole in binding post and 
tighten s~t screw, C. The spring, A, is 
made so it will slide up and down rod, E. 
To operate fill the porous cup with a 
saturated solution of sulphate of cop
per, and the jar with water to which has 
been added a little sulphuric acid. Fasten 
the article to be plated on rod, B, by 
means of a small copper wire. Push the 
spring, A, down until the article is cov
ered with the solution in the porous cup . 
The plating will go on until the article is 
taken from the solution. This outfit does 
not need a battery for it is a cell in it
self. If the solution becomes weak add 
more crystals of sulphate of copper. 

Contributed by, 
Arthur T. K1tpferle. 

Note.-The article to be pl.ited should be 
tlioroughly clean and bright or plating 1.lftll 
be uneven.-ED. 
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Electric Bat irons are so well known 
as to have become more or less of a 
necessity, but a roll-fiat-iron, and one 
that will heat and propel itself at that, 
is a decided innovation. The inventor 
is Edward F. Stegman, of Rollinsville, 
Colo., and the accompanying view gives 
a general idea of the device, which •is 
illustrated and described at great length 
in the Letters Patent No. l ,055,951. 
The bottom of the outer shell, 2, is 
closed by the plate, II, formed with 
apertures, 12 and 13, through which the 
supporting rolls, 14 and 15, protrude 
slightly, so that the lower face of the 
plate is tangental to the peripheral sur
faces of said rolls. The handle con
sists of curved metal end portions, 68 
and 69, and the wooden grip portion, 70, 
formed of longitudinally split sections, 
71, 72, with a hollow centre communi
cating through the passages, 74. 75, with 

the interior of the casing, 2. 94 is a 
finger contact lever for reversing the 
motion in the propelling roll, 15, said 
lever being shown here in its normal, 
neutral position, in which both the mo
tor and the beating elements are cut out 
of circuit. The roll, r4, is hollow in con
struction and is provided with a cylin
drical shaft, 19, whose extremities are 
journaled in suitable bearings carried 
by the side walls, IO, respectively, of the 
lower section of the frame. Suitable 

heating elements, 22, in the form of re
sistance coils are provided within this 
roll, and are connected by conductors 
with the collector rings, 25 and 26, 
mounted upon the shaft, 19, at one end 
thereof and exteriorly of the roll. Suit
able brushes, 27 and 28, are secured to 
the corresponding side wall, IO, of the 
lower section of the frame for a purpose 
to be described more fully hereafter. 
IS is the propelling roll, mounted on 
shaft, 29, having squared ends, 31, so 
as to be held rigid within brackets, 32, 
carried by the side walls, IO, of the 
lower section of the frame. The central 
portion of the shaft, 29, is cylindrical. 
The motor, which is adapted to rotate 
the said roll, 15, is of the rotary feed 
type, the armature being rigidly mount
ed upon the shaft, 29. 

Heavy shell and rolls are used for 
efficiency without inconvenience to the 
operator, as the device is self-operating, 
since the user has merely to guide the 
iron in its course and to operate the 
switch device, 94, which may be done 
without removing the hand. 

The utilization of magnetism for the 
separation of mixed liquefied gases is 
the subject of Patent No. 1,056,043, 
issued to Abraham Cressy Morrison, of 
01icago, 111., the process being especi
ally designed for the production of 
gaseous oxygen and nitrogen from 
liquid air, based on the facts that oxy
gen is a paramagnetic-element and that 
its magnetic susceptibility is higher than 
that of nitrogen. The process com
prises the steps of placing liquid air 
within a strong magnetic field and then 
allowing the liquid to become heated to 
a temperah1re slightly abo:ve the boiling 
point of nitrogen, whereupon the nitro
gen distils off, the oxygen remaining by 
reason both of its relative involuability 
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Heretofore when it was desired to as
certain any variation from the original 
dip and bearing as the hole proceeded 
the customary method was to employ hy
drofluoric acid in a glass tube for the 
dip, and to mark the drill rods as they 
went down, for the bearing, a process 
that was both laborious and inaccurate, 
and which consumed much valuable 
time. 

In the accompanying views Fig. . I 
represents a longitudinal section of the 
device; Fig. 2, a perspective of the mag
netic indicator used; and F ig. 3, a frag
mentary section of a modification adapt
ed for use where the inclination of the 
bore is unusual Disregarding the minor 
details of construction described in the 
specification and shown and lettered in 
the views, it is sufficient for an under
standing of the invention to say that in 
Figure l, l represents a cylindrical cas
ing interposed between the bead, 3, and 
the stopper, 5, which latter is attached 
to the cable, 17, containing an electric 
circuit communicating with the electric 
bulb, 15. Arranged in the casing, l, is a 
cylindrical sensitized paper, 26, held in 
place by a transparent cylinder, 27. On 
the top of the mercury, 28, floats a mag
netic indicator, 29, mounted on a pearl 
ring, 30, to prevent contact between mer
cury and indicator, which latter bas a 
central opening, 32, by which it is posi
tioned on the point, 33, of a fibre needle, 
34. In the modification shown in Fig. 3, 
flex1ole connection is made with the lamp, 
Y, through the member, S, so that a 
greater degree of inclination is provided 
for, the arrangement being otherwise es
sentially the same as in Fig. I. 

In operation the device is lowered into 
a drill hole the required depth, when time 
is allowed for the mercury to come to 
rest and the indicator to assume the 
magnetic meridian, and the Hght is 
turned on, the sensitized paper exposed 
above the mercury affording a record of 
inclination as related to the north and 
south sin:tultaneously registered by the 
magnetic indicator,-the sensitized paper 
being of course removed and developed 
after the device is withdrawn from the 
bore. In this way an exact record is 
procured of the conditions at the point 
at which the exposure was made, which 
may be filed for future reference. 

· The advantage of the parabola in the 
concentration of light or sound waves is 
well known, and there is nothing basic 
in the application thereof to a telephonic 
transmitter. Therefore Patent No. 1,-

054,581, issued to William John Mer
chant, of London, England, is necessar
ily confined to minor details shown in 
the accompanying longitudinal section of 
the device, in which a, represents a para
bola or mouthpiece of suitable material 
with the inner end cut away, so as to 
terminate in the focal plane of the para
boloid. 

b, represents the box of the transmit
ter, and c, represents the transmitter 

diaphragm which is positioned approx
imately in the focal plane of the para
boloid and contiguous with the rear edge 
of the horn. 

This apparatus is secur ed in a casing, 
d, constructed with an annular clamp
ing ring, e, adapted to be secured by 
means of a bayonet catch to an inwardly 
projecting flange, <P; of the casing to 
which the outer edge of the horn, a, is 
focused. The object of the clamping 
ring, e, is to provide means for locking 
over the mouth of the horn, a, one of a 
series of screens for the purpose of grad
uating the intensity of sound produced 
in the receiver. For convenience the box 
or casing, d, is made with a compart
ment, d2, at its rear end adapted to ac
commodate these screens which are 
made of material of varying thickness or 
mesh stretched over the rings, f, which 
are of a diameter adapted to fit within 
the. edge of the casing, d, and abut 
aga~~st the flange, d1~ when clamped in 
position by the clampmg ring, e. 

It would thus seem superficially that 
our English cousin seeks first to concen-
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trate the air vibrations to augment the 
sound transmitted, and then to mu.file and 
modify his success in this respect by the 
use of "a series of removable sound 
graduating s~reens," whi~ together with 
"means earned by the casmg for the se
curinu of the screens one at a time over 
the l~ge end of the h.orn," constitute the 
limitations of the claun. 

A small portable incandescent band 
lamp not dependent on a storage battery 
is a desideratum because the battery 
soon runs down and is liable to ·fail 
when the· light is most needed. Victor 
Sence of New York, N. Y., in his pa
tent No. 1,054,872 proposes to obviate 
this difficulty by the use of a thumb
actuated generator in the lamp-handle, 
as sliown in sectional elevation in the ac
companying illustration. 

In use the operator holds the flask I 

in his band and periodically forces lever 
16 into the position shown in dotted 
lines by pressure of the thumb of the 
hand in which the flask is held. On re-

.:18 

leasing the pressure spring 18 forces the 
lever back. Each inward movement of 
the outer projecting end of the lever 
spins the armature of generator 4 
through actiQ!l of tJie pawl and ratchet 

gearing, and generates a current which 
charges battery 3. This battery trans
forms the pulsating current so generat
ed into a constant current supplied to 
lamp 2, incandescing the same. In this 
way the power necessary to generate a 
useful amount of Hght can be easily 
and continuously exerted by a person 
of ordinary muscular development for 
some tin:te without fatigue. 

It is a well-known fact that an electric 
arc is affected in such a manner by a 

liq_L 

c 

]g_5_ 

magnetic field, that the arc-in case the 
same passes through the magnetic field 
across the direction of the lines of fo rce 
-is forced out to one or the other side 
perpendicular to the magnetic lines of 
force according as the electric current 
flows in one or the other direction in re
lation to the direction of the magnetic 
lines of force. If the electrodes should 
be in alignment with each other, so that 
the ends of the arc have an opportunity 
of moving along the electrodes, the so
called "Birkeland"-arcs are formed on 
account of the physical law above re
ferred to. But if the ends of the arc are 
prevented in some manner from moving 
along the electrodes, which in such case 
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diffe rent metals, respectively, and coiled 
within the soft iron rings in the shape 
of the letter C, with one end rigidly se
cured to the ring, 4, and the other end 
operatively connected to the ring, r4. 

Patent No. 1,052,o65, issued to Ernst 
August Kruger, of Seehausen, Ger
many, assignor o f one-half to S igbert 
Bloch, of Cbarlottenberg, near Berlin, 
Germany, is for a method of regenerat
ing burnt out electric glow lamps by 
providing them with new filaments, the 
novelty consisting in the manner in 
which the cemented joints connecting 
the filament to 
the electrodes 
are dried 
while remov
ing the black 
deposit f r om 
the interior o f 
the glass bulb. 

The method 
hi therto 
adopted con
sists in mak
ing the ce
mented joint 
conductive by 
drying it with 
the aid of an 
electric a r c , 
which f r e -
quently results 
in damage to 

y· 

the filament joint, and in remov
ing the black deposit inside the bulb 
by heating the latter with a blow 
lamp, which causes intense and rapid 
local heating and is also liable to 
cause breakage. These drawbacks 
are obviated by the present invention, 
according to which the cemented joints 
are o nly heated to an accurately regu
latable temperature of approximately 
270 C., whereby the black deposit in 
the bulbs is simultaneously removed. 
The heating is gradual and well distrib
uted as regards the bulb, so that there 
is no risk of breakage. 

The lamp b, held together with a 
number of others, not shown, in the 
box, bas its cap a, outside the box and 
has three leading-in-wires, c, c1, c2, to 
which the new filament is fastened by 
cement joints, d, <11, d2• The cemented 
joints are in this case dried and heated 
by introducing highly heated air into 
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the bulb by means of the tube g, insert
ed in the opening e. The current of 
air may be directed against the ce
mented joints so.that the same are rap
idly dried. As the whole lamp, with 
the exception of the cap, is inclosed in 
a chamber, the heat is concentrated as 
much as possible, and the deposit in 
the lamp bulb is likewise removed. 
The drying of the cement and the re
moval of the black deposit may be syn
chronous or successive operations. In 
the latter case the temperature in the 
inclosed chamber, or of the air intro
duced thereinto, is at first only raised 
sufficiently to dry the cemented joint, 
whereupon the temperature is gradu
ally increased until the black deposit 
entirely disappears. In the first case 
the temperature is somewhat higher to 
begin with, so that the cemented joint 
is dried and the deposit is removed from 
the bulb simultaneously. 

Patent No. 1,053,390, issued to Al
brecht Heil, of F ran kfort-on-the-Main, 
Germany, assignor of one-half to Con
rad Hubert and one-half to Samuel 
Stern, both of New York, N. Y., relates 
to a galvanic battery which is charac
terized by a high output with small 
weight and long life, hitherto not ob
tained. These characteristics are ob
tained by employing as the substance 
acting a s the depolarizer, not man
ganese dioxide, fo r example, pyrolusite 
or suitable sulphate, chloride or the like, 
but the dark brown manganic hydrate, 
which is the hydrate of the sesquioxide 
of manganese, and which corresponds 
in chemical composition to the formula 
Mn (OH) 3 , and which readily conducts 
electricity. If this dark brown powder 
is intimately mixed with finely pow
dered carbon (graphite) and used in 
the ordinary manner a s the depolariz
ing electrode in a porous envelope with 
a carbon element opposed to a zinc 
element in ammonium nitrate or am
monium chloride solution or the like a 
battery is thus obtained whose dep~l
arized electrode, w ith the same weight 
and the same electrolyte, has about 100 
per cent. greater efficiency than a de
polarizing electrode of the best and 
purest pyrolusite. Experiments have 
shown that 70 parts by weight man
ganic hydrate can advantageously re
place 240 parts by weight of the high-
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est percentage of pyrolusite. Such bat
teries give a very constant a~d stron15 
current, keep excellently dunng peri
ods of rest and produce n.o fumes, for 
which reason dry battenes can also 
be very advantageously manufactu~ed 
in this manner. The . electromot!ve 
force is i.6 volts. The internal ~es1st
ance is somewhat sm~lle~ than Ul ~he 
pyrolusite battery, while its. recovenng 
capacity is greater than m the Le
clanche battery. 

Patent No. 1 1053,940, issued to James 
Burke, of Erie, Pa., assignor ~o the 
Burke Electric Co., a corporation ~f 
Pennsylvania, relates to an electric 
motor which is adapted to be actuated 
by either single phase alternating cur
rents or direct currents, and to a 
method of varying the speed and 
changing the direction of rotation of 
the motor when supplied with alter
nating current of the same voltage. 

Thus a motor may be applied to any 
comme;cial alternating or direct cur
rent circuit without the use of any ac
cessory apparatus or any change of 
adjustment by simply applying the al
ternating or direct current voltage to 
its terminals, and will in either case 
give the same speed and high torq~e; 
is capable of being operated at a high 
efficiency for either character of cur
rent, and may be readily regulated 
without auxiliary devices. F urther
more, the motor is free from all injuri
ous sparking of the brush es and all ex
cessive heating, and requires no addi
tional parts, such as resistance leads, 
auxiliary field windings, O·r extra 
brushes. The above highly ad vantage
ous results attained are substantially 
indep_endent ·of the number of cycles 
of the single phase alternating current. 

A salient feature of the construction, 
which is of great utility, is that under 
conditions of the same applied poten
tial and equal load, substantially the 
same speea of rotation is attained when 
said mdtor is supplied by a single 
phase alternating current or by a direct 
current, and at substantially the maxi
mum efficiency for either character of 
current. 

The view shows the stator and frame 
in central vertical section, the rotor, 

commutator and brush elements being 
shown in elevation. 

The rotor, 1, comprises a laminated 
core, 2 , of magnetic material, said core 
being fixedly mounted on a shaft, 3, the 
commutator being shown at 4. The 
laminae of core, 2, are provided with 
openings at or near their periphery to 
form slots, which in the present in
stance, are twenty-two in number, and 
in which are mounted the insulated 

conductors, 5, constituting the coils of 
the armature winding. Each slot con
tains windings of two coils, the wind
ings of one coil at the end of said slot 
passing in one direction and the wind
ings of the second coil at the ends of 
said slot passing in the opposite direc
tion. One coil passes from the fust 
slot to the fourth slot, and the second 
co il passes an equal number of slots in 
the opposite direction, namely, from 
the first slot to the twentieth slot, and 
so on around the core; thus complet
ing the arrangement of armature wi,!ld
ings to be connected to form a sen es
wound armature. 

The slots in the armature core arc 
disposed at a suitable angle to the axis 
of the armature core, which angle in 
the instance cited is sufficient to bridge 
one stator tooth. This slant in the 
rotor core slots in relation to the field 
gives such uniform relationship as to 
a ssist in permitting a large range of 
flexibility in brush position without in
jurious sparking because of the g radual 
entrance of the rotor teeth into the 
fields of the stator, and thus assists in 
securing uniform action with either d i
rect or alternating currents. 

All business houses and dwellings in 
the city of Stavanger, Nonvay, will be 
heated by electricity derived from a 
nearby watedall if present plans are 
carried out. 
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IDl]r lWltr~lr.a!i ~rrtrr4 lJhintnrtal 
A rip-snQrting, red·blooded Maga- Has the Electricity Bug bitten 

zinelet devoted entirely to the ex- you? 

planation, acceleration, accentuation, 

adaptation, advocation, affiliation, af-

6Lmation, agitatiQn, amplification, 

application, apprec::iation, approba

tion, argumentation, assimilation, 

avocation, clarification, confabula

tion, confirmation, contemplation, 

cultivation, <iellneatiQn, demonstra

tion, edification, germination, organ

ization, oscillation, propagation, pro· 

mulgation, radiation, ramifica.tion, 

regulation, remuneration, revelation, 

sensation, undulation, valuation, vari· 

ation, and vcxatiQn of wireless teleg

raphy. 

Whl) edits these wireless sensele"" 
guips? 

Who worthless, 

Has the Wireless Weevil wormed 
its way into your inner works? 

Then join the Wireless Screechcrs 

and let's all go crazy together I 

TU1l ED1T0R 

Who 

gives you these 
brainless tips? 

lets all this wisdom 
his lips?-

Even if we amateurs are limited 
fnll from to a 200-metcr wave, you can gamble 

Mohammed U lysses Socrates Fips I 

Subscription price: F rec in all 

countries except those in the eastern 

and western bemisplteres, where 

double the above rate is charged. 

Payable in easy marks (Germany): 

sucrcs (Ecuador); piastres (Tur

key); bollvars (Venezuela); gour· 

des (Hayti); drachmas (Greece) ; or 

any old coin I.hat can be turned into 

cats. 

MSS. submitted in pcrson at your 

own risk. Get "" accident policy 
-first. 

Subscribe for the Sc1·eu/i.. How 

do you expect us to be a red-blooded 
magazine without circulation? 

your last copper on it we are going 

to make some splash in the ether I 

Herc la a 

R e cJpe for Beco ming 11. 

Screech er. 

To an old kltcben table add one 
flexible transformer, a rotary spa.rk 
gap, a sending condenser, trans
former coil, electrolytic interrupter, 
oscillator, wireless key (may be 
taken from any old bunch of keys). 
a toner (a piano tunc.r will do in a 
pinch), a silly con-detector, a re
ceiver (get the court to appoint a 
receiver for you.}, batteries (any 
baseball team can supply you) , and 
a fe w switche$ (hair goods counter 
four aisles to the left! ). Stir thor
oughly in a bread mixer, add dash 
paprika, eight ohms of electric cur· 
rents (which may be obtained free 
by skillfully IApping the electric 
light power wires any dark night), 
and bake in slow oven. 

When done, serve on sixty foot 
ae.rlalt gamlshed with copper wires. 
Swallow in bi11 doses, take a pink 
pill, I.brow a 6t and subscribe for 
the Screech. 

THE ET HEAt 

SLIPPERY 

Price: One Grin 

Wll'Y Willie, the Wirel ess 
Wis 

An Operetta, Chock Full of Throbs 
and Thrills, Pira tes 11n-d 

Pails 

CAST 

Wiry Willie, Wireless \Viz. 
Dip the Blood, Leader of Crooks. 
Hy ] inx, Captain of Steamship Pa· 

pecte. 
Chorus of Pirates, Disguised as 

Sailors. 
A Bertzian ·wave. 
Atmosph.ere. 
Ether. 
U. S. Revenue Cutter Sneakbo.~s 

Column of Smoke. 

ACT [ 

Scene opens aboard steamship Pa
pute, two days out from Tahiti with 
cargo of pearls. 

Dip the Blood: Sh-b-b-bl 
Choru.s of Crooks: (Tun~"Never 

Throw a Lighted Lamp at Mother.") 

Bold pirat~ arc we (tee bee, tee 
· keel) , 

The scourge of the sea (tee bee, tee 
heel) , 

And we plunder treasure ships wher
ever they may be. 

Dip the .Blood: Sh-h·h l In an 
hour we will reach Raratong-a Reef. 
We will scuttle the ship, cop the 
poils, toss the captain and that med· 
dlesome wireless wiz to the sharks, 
and be rich for the rest of our 
livea. 

Wiry Willie 
Remian wave} : 

(Hiding behind a 
Oompsl 

ACT II 

Ten minutes later an hour elapse!. 
Wireless Willie discovered in stand
ing position, se:ited a t radio instru
ment with phones to ears. 

Wiry Will: Excelsiorl Also Eure
ka! They a.re coming! They nre 
earning I Oot an answer at last I 
Now, let those inhuman piratical 
6end1 do thtlr wor1teat l 

Enter choru.1 of crooks on tipto.c, 
to tune of that sneaky, freaky, ever 
melodious (B1NGI), "Mysterious 
Rag." 
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Chorus (Singing - tune. Stein 
ong, opera of Anhaeuscr-Busclt): 

We sailed out from Papeete 
I n the Island of Tahiti, 

w11t ®rattlt 
I wish you would announce to a 

waiting world that I have discQvcrcd 
a wonderful alloy. It is a conductor 
nearly 100 per cent. efficient, just 
what the electrical world bllS been 
seeking. 

attr acted by said magnet, and, obey
ing the impulse, moves forward, 
drawing the car with iL 

And our ship is loaded down with 
poils, poils, pails; 

We're gona cop the treaimre. 
And live a Hfc of pleasure-

\Ve "~II be as rich as frnit cake from 
the spoils, spoils, spoils. 

·Dip the Blood: Have you any
thing. to say before we croak yuh? 

Chorus (Singing): 

Before we crollk yuh, 
Before we croak yub I 

J. M., Li ncoln, Neb. 

Ans.: :Marvelous! Tb is ought to 
make you rich enough to hire Car· 
negie for a scrub lady. Send us 
fuil p:i:rticulars, :ind we will make 
a :feature article in next month•s 
Screech. 

(Just as we go to press the fol
lowing letter comes from J. M.: "I 
neglected to state that the place I 
discovered thls wondeclul new con
cluctor, cupric--boronsuboxide was on 
page .22 of the April number of 
Modern Electrics.''} 

Ahuerttsenttnt.G 
(Rates, one dollar a word; no ad 

Wiry Willie: Geel I never leave less than one word received.) 

that door open but a lot o' rubbish \V ,\ NTED: Position as lineman 
~~fol h I Dip: Chop that vaudeville stuJT ! fo r wireless telegrap company. 
You die at sundown. Hn..-e you any Q. X. 
fa\•oritc method of dying? We ha ve 
seized t his ship and the poils, and 
it's good-night, nurse, for your~. 

Chorus (Singing): 

Good-light, nurse; 
He's going for a dde, 
He's gofog to dde inside; 
Herc comes the hearse, 
So, good-night, nurse I 

Wir_y Willie (Wlllpping two ten· 
inch rapid-fire guns from ltis vest 
pocket): H ands up! The first one 
that moves an eyelash is a dead 
man! Now, you listen to me. 1 
got wise to your little scheme. You 
didn't know the revenue cutter 
Sneakboz passed us an hour ago, 
did you? Well, she did; and she 
was just out of sight. J was talk
ing with her, and she has your 
number. Take a peep out llrnt win
dow and you will sec her smoke 
now! In ha!I an hour you'll all be 
wearing bracelets! You will now 
ioin in the chorus and sing that 
bea11tiful ballad to the tune of "Tiie 
Bowery": 

The wireless, the wire.less 
They do such things and they say 

such thing• 
On the wirelo.ss, the wireless 

We'll never rob ships :my :nore. 

Shells from s,.6 akbo..; screech 
across the ghip's bDws. :Pirates ru.n 
op the white flag. 

Quick Curtain. 

HELP WANTED: Amateur oper
ator, who fell from aerial poles onto 
wires sixty feet above ground re
quires services of any person with 
a sixty-foot ladder. No references 
re qui red. B. Z. 

llaffy Ja~nt 
tttent 

T11a Electro-Magnetic Perpel'Ual Mo

tion Pown Pla111 

A s soon as the patent .is granted 
on my Electro-magnetic Perpetual 
Motion Power Plant I will explain 
1hc full details and publish wQrking 
plans. At present, however 1 1 can 
g·ive to my fellow Screecliers only a 
few hints as to the general mechan
ism. 

This machine, as finally perfected 
by yours truly after e.ig-hty·nioe years 
of ceaseless labor, is a devke for 
furnishing power to motor vehicle~ 
or boats. It consists of a powerfu 1 
electdc coil magnet snpported in 
front of the boat or vehicle on non
conducting rods. A large steel bar 
across the front of the vehicle a few 
Inches from I.he electro-magnet is 

The magnet is charged and con· 
trolled by storage batteries, and the 
speed of the car is regulated by· the 
amount of current allowed to enter 
the coil. 

I conceived this wonderful id~a 

one time when I saw an old darkey 
cure an obstinate mule from balking 
by tying a bundle of bay on a pole 
attached to the animile's head. The 
hay dangled in front of the mule's 
nose, just out of reach, and, in bis 
efforts to catch up with the cats, be 
forgot the balks. 

.An important part of this pa.tent 
is the device for recharging the 
batteries without any expense what
ever, making the cost of operation 
absolutely nothing. In liilly country, 
and very few roads arc without hills, 
the batteries are kept charged by the 
self-starting motor-generator device 
now being installed on all new c.ars. 
In coasting the generator is turned 
on by automatic switches, and is run 
by power taken direct from the 
wheels. In all but very level coun
try the.re is more than sufficient to 
keep the bntterics charged. 

But we have provided auxiliary 
means for making assurance doubly 
sure. We have invented a jointed 
fish pole apparatus sopportfog a feed 
wire booked al the upper end. This 
may be used on country roads, 
where there is a trolley. The wire 
on the pole may be hooked over I.he 
trolley wire, and the current is run 
into the batteries. 

This also may be used on any non
in..<mlated feed wires from powe.r 

plants. For an insulated feed wfre, 
we have an attachment t" lit the pole 
which works on the principle of a 
pru.ning .knife. The pole Is booked 
over tlie wire, the lever of the pru.n· 
ing latlfc Is j crhd a few times, 
which cuts through the foaulation, 
and allows I.he current to be taken 
by the band =d Jed gently .into 
your storage batteries. 
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Wireless Club Directory 
Until further nolice \VC will publish here from time to time a list of wireless clubs. 

These notices are inserted free upon receipt of proper information. Notices of the organ
ization of all new clubs, as well as any changes of officers, etc., should be sent to 
us promptly. 

Allegheny County (Pa.) Wireless Associa
tion-Leetsdale, Pa. 

Alpha Wireless Association- Box 57, Val
paraiso, Ind. 

Amateur Experimental Association - Spo
kane, Wash. 

Amateur Wireless Association of New 
Bedfor~ Dunbar Street, New Bedford, 
Mass. 

Amateur Wireless Association of Schenec
tady-R. F. D. Route No. 491 Schenectady, 
N. Y. 

Amateur Wireless Association of Schenec
tady-405 Lenox Road, Schenectady, N. Y. 

Amateur Wireless Club of Geneva -448 
Castle Street, Geneva, N. Y. 

Amateur Wireless Telegraphy Oub of Cali
fornia-Box 55, Capitola, Cal. 

Arkansas Wireless Association-2t6 West 
20th Street, Little Rock, Ark. 

Atlanta Wireless Association-159 Capitol 
Avenue, Atlanta, Ga. 

Austin Wireless Associarion-4o6 West loth 
Street, Austin, Te..xas. 

Back Bay Wireless Club of Boston-295 
Walnut Street, Brookline, Mass. 

Berkshire Wireless Club-18 Dean Street, 
Adams, Mass. 

Boise Radio Club-715 North 9th St., Boise, 
Idaho. 

Boys' Experimental Qub-Box 2I41 Vir
ginia, Minn. 

Bridgeton Wireless Club-275 Bank Street, 
Bridgeton, N. J. 

Bronx Wireless Association-soc East 165th 
Street, Bronx, N. Y. 

Brooklyn Wireless Club - 131 Ryerson 
Street, Brooklyn, N. Y. 

B. W. T. A. Wireless Department- Scars
dale, N. Y. 

Canadian Central Wireless Club-g Central 
Avenue, Armstrong's Point, Winnipeg, Man., 
Canada. 

Cantabridga Wireless Club- 351 Harvard 
St, Cambridge, Mass. 

Cardinal Wireless Club- South Division 
High School, Milwaukee, Wis. 

Chicago Wireless Association-4418 South 
Wabash Avenue, Chicago, Ill. 

Cincinnati Wireless Signal Qub-1839 Hop
kins Street, Cincinnati, Ohio. 

Colorado Wireless Association-1545 Mil
waukee Street, Denver, Colo. 

Danvers Wireless Association - Franklin 
Street, Danvers, Mass. 

De Kalb Radio - Transmission Oub--205 
Augusta Avenue, De Kalb, Ill. 

Detroit Y. M. C. A. Radio Qub-Dctroit, 
Mich. 

Dorchester Wireless Association-222 Har
vard Street. Dorchester, Mass. 

East Buffalo Wireless Oub- 701 Walden 
Avenue, Buffalo, N. Y. 

East Glenville M. E. Wireless Association 
-634 East 124th Street, Ocveland, Ohio. 

East Side Y. M. C. A. Railio Club-1 
East 66th Street, New York City. 

East Tennessee Wireless Association-7 
North Third Avenue, Knoxville, Tenn. 

Eledric St. Louis Wireless Club -
Allen Avenue, St. Louis, Mo. 

Electro and Mechanical Association of 
lumbus, Ohio-s12 West State Street, Col 
bus, Ohio. 

Everett Wireless Association-2716 Gran 
Avenue, Everett, Wash. 

Ever Ready Wireless Club-167 East 7I 
Street, New York, N. Y. 

Experimental Club of Cincinnati-1214 Jack 
son Street, Cincinnati, Ohio. 

Fargo Wireless Association - 518 Nin 
Street, Fargo, N. D. 

Flushing Wireless Association~ Madi 
Avenue, Flushing, N. Y. 

Franklin Wireless Telegraph and Telcpho 
Association-Bronx, N. Y. 

Frontier Wireless Oub - 1034 
_6>.venue, Buffalo, N. Y. 

Fruitvale Winless Qub-2510 Frui 
Avenue, Chicago, m. 

The Germantown Wireless Oub-58o1 G 
mantown Avenue, Germantown, Pa. 

Glenville M. E. Wireless Club-126 
Woodside Avenue, Cleveland, Ohio. 

Gramercy Wireless Club-207 East 2 
Street, New York, N. Y. 

Granby High School Electricity Club, Gr 
by, Mass. 

Greater Boston Wireless Association 
Lawrence Street, Wakefield, Mass. 

Guilford County (N. C.) Wireless Ass 
tion-Grcensboro, N. C. 

Hamilton Wireless Association-405 Fra 
tin Street, Hamilton, Ohio. 

HamHn Wrreless Association-2729 No 
Avenue, Chicago, Ill. 

Hannibal Amateur Wireless Club - 1 
Hitt Street, Hannibal, Mo. 

Haverhill Wireless Association-Haverh 
Mass. 

Harriman Wireless Association-8ot a· 
ton Street, Harriman, Tenn. 

Hartford Wireless Association-320 W 
ersfield Avenue, Hartford, Conn. 

Independence Wireless Association -2 
South 6th Street, Independence, Kas. 

Irving Park Wireless Club-4go8 B 
St(eet, Chicago, Ill. 

Italian - American Wireless Eltf>erimen 
Club-46 Bleecker Street, New York, N. 

Inter-Mountain \.Vireless Association -
5th Street, Salt Lake City, Utah. 

Killington Radio Club-36 Lincoln Aven 
Rutland. Vt. 

Lane Radio Association-2147 Lincoln P ia 
Chicago, Ill. 

Lexington Electrical and Wireless Ou 
517 Throop Avenue, Brooklyn, N. Y. 

Long Beach Radio Research Oub
Beach, Cal. 
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Madisonville Wireless Club- s6o9 Tomp
kins Avenue, Madisonville, Ohio. 

Manchester Radio Club-759 Pine Street, 
Manchester, N. H. 

Massachusetts Wireless Association - 245 
Commonwealth Avenue, Boston, Mass. 

.Metropolis Wireless Association-181 West 
63d Street, New York, N. Y. 

Metropolitan Wireless Association-181 
vVest 63d Street, New .i: erk, N. Y. 

Mowa Wireless Oub - 331 Pacific Street, 
Brooklyn, N. Y. 

Murray Hill Wireless Association-334 East 
34th Street; N cw York City. · 

New England Wireless Association, Inc.-
125 Milk Street, Room 99, Boston, Mass. 

New Haven Wireless Association-27 Ver
non Street, New Haven, Conn. 

Northern New Jersey Relay Oub-102 High 
Street, Passaic, N. ]. 

North Jersey Wireless Association-Haw
thorne, N. J. 

Oklahoma State Wireless Association-Box 
627, Tahlequah, Okla. 

Oakland Wireless Club--1)16 Chester Street, 
Oakland, Cal. 

Oregon State Wireless Association-Lents, 
Oregon. 

Pacific Radio Communicating Association
nog Washington Street, Vancouver, Wash. 

Pacific States Wireless Association -288 
Wilcox Avenue, Los Angeles, Cal. 

Pacific Wireless Club of Oregon-405 East 
Market Street, Portland, Ore. 

Pittsburg Wireless Association-6o31 Kirk
wood Street, Pittsburg, Pa. 

Plaza Wireless Club-156 East 66th Street, 
New York, N. Y. 

Power City Wireless Association-Niagara 
Falls, N. Y. 

Progressive Wireless Club - Poplar Bluff, 
Missouri. 

Progressive Wireless Club-Seattle, Wash. 
Radio Club of Baltimor~ N. Fulton 

Avenue, Baltimore, Md. 
Radio Intercommunication Club-25 Ter

rence Street, Springfield, Mass. 
Ranger Nautical Signal and Wireless Oub 

-Nautical Training School, State House, 
Boston, Mass. 

Rochester \Vireless Association- Rochester 
N. Y. ' 
. Rockland County Radio Wireless Associa
tion-~4 Catherine Street. Nyack, N. Y. 

Roslindale Wireless Association-¢2 South 
Street, Roslindale, Mass. 

Sacramento Wireless Signal Club-2119 H 
Street. Sacramento, Cal. 

St. Paul \Vireless Club-19u Ashland Ave., 
St. Paul, Minn. 

Santa Cruz Wireless Association-184 \Val
nut Avenue, Santa Cruz, Cal. 

Southern \Vireless Association-1435 Henry 
Clay ~venue, New Orleans, La. 
Spnngfiel~ Wireless Association-323 King 

Street;. Sprmgfield, Mass. 
Spr1ng Hill Amateur Wireless Association 

-2 Benton Road, Somervi11e. Mass. 
Stoneham Radio Association-33 Wanen 

Street: Stoneham, Mass. 
Sull1Vl!" Wireless Association-Snllivan, Ill. 

CaT~chnical Wireless Association- 12o6 East 
p1tol Street, Washington, D. c. 
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T cxas Wireleis Association - 1212 Prairie 
A venue, Houston, Texas. 

Toledo Wireless Oub-1024 Erie Street, To
ledo, Ohio. 

Tri-County Wireless Association - Green
field, Ohio. 

Tri-State \Vireless Association-Room 101 
Falls Bldg., Memphis, Tenn. ' 

United Wireless Relay Oub- io2 High 
Street, Passaic, N. J. 

Waterbury Wireless Association-26 Linden 
Street, Waterbury, Conn. 

Waynesburg College Wireless Qub -
Waynesburg College, Pa. 

Welcome Wireless Association-185 Chaun
cey Street, Brooklyn, N. Y. 

Westchester Wireless Association-37 West 
Main Street, Tarrytown, N. Y. 

Wes tern Division High School Wireless 
Association-Milwaukee, Wis. 

Wildwood Wireless Association-no East 
Pinc Avenue, Wildwood, N. J. 

Wireless and Electrical Association-Linds
borg, Kans. 

Wireless Association of Atlantic City-At
lantic City, N J. 

Wireless Association of Buffalo, N. Y.-
142 Dorchester Place, Buffalo, N. Y. 

Wireless Association of Canada-18g Har
vard Avenue, Notre Dame de Grace, Mon
treal, Quebec, Canada. 

Wire.less Association of Central California 
-86o Callish Street, Fresno, Cal. 

Wireless Association of Central Pennsyl
vania-409 Kelker Street, Harrisburg, Pa. 

Wireless Association of Easton, Pa.-123 
North Main Street, Phillipsburg, N. ]. 

Wireless Association of Greater Fort Smith 
-Greater Fort Smith, Ark. 

Wireless Association of Illinois-303 North 
8th Street, Marshall, Ill. 

Wireless Association of Keene - 172 Elm 
Street, Keene, N. H . 

Wireless Association of Milwaukee -824 
Nineteenth Avenue, Milwaukee, Wis. 

Wireless Association of Montana - 309 
South Ohio Street, Butte, Mont. 

Wireless Association of New Orleans -
2022 State Street, New Orleans, La. 

Wireless Association of Pennsylvania-Odd 
Fellows' Temple, Philadelphia, Pa. 

Wireless Association of Savannah-303 
Price Street, Savannah, Ga. 

Wireless Association of Southern Califor
nia-935 Denver Avenue, Los Angeles, Cal 

Wireless Association of Woodbury - :z8 
Penn Street, Woodbury, N. J. 

Wireless Club of NewtonvilJe-47 Gibson 
Road, Newtonville, Mass. 

Wireless Society of Springfield-P. 0. Box 
562. Springfield, Mass. 

Wireless Telegraph & Telephone Associa
tion of U. S.-Boys' Oub, 16! Avenue A, 
New York. N. Y. 

Young Edison Society-Rogers. Ark. 
Young Experimenters' Society-Box 2511 

Coaticook, P. Q., Canada. 
Young Marconis' Wireless Association

ro24 Erie Street, Youngstown. Ohio. 
Y. M. C. A. Wireless Club-211 West 

Fourth Street, Williamsport, Pa. 
Zanesville Wireless Association-105 South 

Seventh Avenue, Zanesville, Ohio. 
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CORRECT 
Teacher-By what is the Earth sur

rounded and by what is it lighted? 
P upil-It is surrounded by air and 

water and lighted by gas and electricity. 

~ 
HAPPY THOUGHT 

Office Boy-"There are two men out 
there, sir, who want to see you; one of 
them is a poet and the other a deaf man." 

Editor- "Well, go out and tell the poet 
that the deaf man is the editor, and let 
them fight it out between them."-Tit
Bits. 

MISSING 
Two farmers of Kansas were discuss

ing a recent cyclone. '"Was your barn 
damaged any?" asked Si, "Wal, I dun
no; I ain't found that barn yet."- Elec
troforce. 

Be: 
THE QUESTION 

First Doctor-"I· operated on him for 
a ppeodici tis." 

Second Doctor-"\Vhat \Vas the matter 
with him ?"-Life. _ 

ELECTRICS 

EPITAPH OF A SPEEDER 
No more he'll run a buzz mac 

Gone where they don't use gasoline. 
Judge. 

BS: 
NEW POWER UNIT 

"Is you gwine ter let dat mewel do 
he please?" asked Uncle Ephraim's w· 
" Vfha's you' wilJ power?" 

"My will power's all right," he 
swered. "You jest want ter come o 
hyar an' measure dis here mewel's w 
power."-Chri.stian Register. 

GOOD EXERCISE 
It was a very hot day and the f 

drummer who wanted the twelve-tweo 
train got through the gate at just twel 
twenty-one. The ensuing handicap w 
watched with absorbed interest bo 
from the train and the station platfo 
At its conclusion the breathless and pe 
spiring knight of the road wearily to 
the back trail, and a vacant-faced "r 
cap" came out to relieve him of his gri 

''!vfister," he inquired, "was you · 
to ketch that Pennsylvania train?" 

"No, my son," replied the patient m 
"No, I was merely chasing it out of 
yard."- Electroforce. 
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Our Wlrcleu Station and our Laboratery Contest will be continued cYuy month until furtller netica.. 
Tlt.e bcn photograph for each contest la awarded a monthly prize ef Three (S) Dollara. If yeu ban a 
100c1, clear pbDtograph •end it at once; you are dojns youraelf an injustice it you den't. 1f yon un a 
,,Ucleu atation or laboratory (no matter bow amall) ban a photograph taken of it by all meanL Phot• 

rapha not used will be returned In 80 day ... 1 
PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGlt• 

THAN 260 WORDS, ANO THAT JT lS ESSENTIAL THAT ONLY ONE SlDE OF THE SHEltT 
JS WJt]TTEN UPON. SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN. DO NOT 
USE PENCIL. NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS TIItSI: 
:RULES ARE CLOSELY ADRERJ!.D TO. 

It ii alao advisable to 1end two printa of the photo1raph (one toned dark and enc llsht) .. •• eaa 
ban tlt.e choice of th<: one beat 1uitcd for reproduction. 

Thia competition la open freely to all who ma:r desire to compete, witho.ut eharse or ceiuldCTatlen ef 
.ny kind. Proapectin contestant& need not be aubocribcr• for (tile publication) in order te be eatltled 
to compete for the priiea olfcrcd. 

FIRST PRIZE, THREE DOLLARS 
I am submitting an arc light photo

!!raph oi my radio outfit. 
0 

The antennae is of the T type, con
sisting of fiye wires of phosphor bronze, 
8o feet long, 50 feet high, w;L11 12-foot 
spreader::. 

The receiving set consists of one 

HADDEN STATION 

Btumell three-slide tuner used as a load
ing coi l. a Murdock receiving transform
er, a smaJl }f urdock variable condenser, 
two large Amco variable condensers, 
audion, galena and pcrikon detectors, 
with necessary switches, receptacles for 
two sets of phones, one pair :Mesco re
ceivers and one pair Holtzer-Cabot new 
type receivers, which is not shown in the 
photograph. 

The sending end consists of a ~ kw. 
Amco transmitting set, an Amco 
quenched gap, a Murdock line protector 
and a plug cutout under table. 

One A.mco transfer switch, a testing 
buzzer and a shelf full of Modem Elec
trics completes my set.-1 Vestcnv Had
dPll, Ne-z(J York. 

HONORABLE MENTION 
The engraving shown herewith is re

produced from a photograph of my wire
less station, taken by myself. 

My receiving set consists of a loose
coupkr, two variable condensers, a load
ing coil, and a Vil all ace valve and silicon 
detectors. 

My sending set consists of a 1 J'2-inch 
spark coll run by a 6-volt, 6o ampere
hour storage battery, ancl a helix, leyden 

KALTENBACH STATION 

jar, spark gap, and a key, as well as the 
necessary switches. 

The aerial is 1 ro [eet long, composed 
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of 4 strands of copper wire, the strands 
being spaced 2 feet apart. 

W ith this set I pick up the important 
naval stations along the coast from 
Portsmouth, N. H ., to Key \Vest, Fla., 
and on two occasions 1 have heard the 
naval station at Guantanamo, Cuba 
(NAW ) . 1fy sending range is about 
five miles. 

I th ink Modem Electrics is a fi ne 
magazine. and recommend it to a ny ama
teur. - Hrn r_v Ka/tcnbaclt, Jr., J\"cw 
>"ork. 

HONORABLE MENTION 
T he accompanying view shows my 

wire.le:;s receiving set 
As I h ave no sending s tation, I ha\-e 

concentrated mv attention and have 
succeeded in obtauung a remarkably effi
cient re<.:ci,·ing outfi t. The wiring is e.."'
t remely short, and is of stranded wire. 
with all connections securely soldered. 
The SE'L c-onsists of a loose-cou1)lcr, 
horne-matle, with th e exception of t he 
primary, which \vas wound by the C lapp 
Eastham Co.; a I 500 metre loading coil, 
and a double-throw switch, giving m e a 
chcice of using an amlion o r a perikon 
set made from Pickard's licenserl crys
tals. 

W ith thi <: set 
1 50 feet long, 

and my aer ial. which is 
comprisi ng five wires 

~pacccl three feel apart. have heard 
nearly evNy tiO\-enuuenl station on th e 
coast from >,! _-\ TI <Cape Elizabeth) to 
KA:l\f (Xorfolk. \-a. ) . and nearly every 
night hear N \R (Key \\"est), and ='JAL 
(\N' ashington). These IC\tter two sta
tions cnme in c learly. nl I h011gh not loud, 
:1ncl J ha\'e no difficn lly j11 ·rc:iding them_ 
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I 11 ~e l\Iurclock A1'1 phones. This set ha 
such a h igh minim um wave length tha 
f rarely, if ever, hear amateurs.- H er 
bNt E. 111 et calf, lvfassacJmsetts. 

HONORABLE MENTION 
Jn the accompanying view may 

seen the various instr uments comprisin 
my wireless station. 

T he small table on the lef t holds th 
sending set, while the l_;i rge table hold 
I he receiving set. The sending set con 
!'ists of Oapp E astham Rlitzcn Y-1 k\ 

COLT STATION 

sending transforme r, condenser, 
anrl a M urdock Yz kw. spark gap. 

The instruments on the large tab! 
from the left to the right are: Home 
made aerial switch, M urdock va ria bl 
con<fenser, recei\· ing transforn1er, home 
made variometer. Clapp Eastha m R lit 
zcn \'ariahle condenser, Murdock send 
i11g key, buzzer key. In front of the re 
\·ei,•ing transfom1er is a "Murdock fix 
ron<lcnser, 2000 ohm phones and sho 
rirrniling s .... -itch. 111 front of the vario 
meter is the Clapp E astham 17 erron de 
ttr lor. with :-ilimn crystal. Th e aeria l i 
i5 feel high awl 80 feet span. I hav 
received about r .soo miles and sen 
about 20. As the 'pictu re is very plain 
it will speak for itself.-Fay E. Colt 
Ir ash i 11r;to 11. 

HONORABLE MENTION 
T he accompanying view of my wire 

lcs:- station was taken some time ago 
and since then l ha\·e made sever 
ch;inges. 

J\Iy receiying set consists o f loose 
rnurler of r500 meter~ range. two ro 
tary \'ariahlc conde11 :;e rs, fixed condcn 
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IMPORTANT. I n A pri l the first of a series of ad vances in price 
took e ffect . With it improvements have been 

made and outfits will now be fo rward ed p repaid on receipt of new pric~. 

·The ama teur has not been backward in realizing that most of ou r 

outfits have been sold at about r -3 the cost all other hou ses charge. At 
present prices our costs a re still far below ord inary charges an d a ll purchasers 
will receive considerable extra value. 

Be sure to send for new Bulleti n M'. 

Complete Portable Sending and Receiving 
Wireless Telegraph Stations 

Here is a Set you will be proud to own. 

No. 80 I. 

No. 80JA_ 
No. 8018. 
No. eo1c. 

No. 802. 

No. 802A. 
Ho. 8028. 
Ho. 802C, 

Our biggest seller among amateurs. 

Ideal outfit for Home, Ranch, Camping, Picnicing, 
Motor Boating, Sailing, Aeroplane Work, Etc. 
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ser, silicon detector and 2000 ohm l\lur· 
dock AM phones. 

My sending set comprises a one-inch 
coil, helix , glass plate condenser (not 
shown), rota ry spark gap and key. 

All instruments except coil are home
made. I have copied se\·eral coast sta-

l·OX ST.\'r!OX 

tions, Key 'vVest, University of .Michi
gan and numerous other stations. 

My aerial consists of four alumimun 
wires, • o. r4, 200 feet long, 50 feet 
high at one end and 55 feet at the other. 
It is of the inverted L type.-Corbin C. 
Fo.~, Oltio. 

HONORABLE MENTION 
The t\VO accompanying illustrations 

show uoth my receiving and transmit
ting apparatus. 

The receiving apparatus I have set up 
in a mahogany cabinet with hard rubber 

OSBORN STATION-RECEIVl?\G 

top. The loose-coupler and loading coil 
were made by myself and are operated 
by three ro-point S\Yitches. A ferron 
and silicon detector are mounted on the 
center of the cabinet and an auclion is in 
the pigeon hole on the right side, regu
lated by a rheostat and switch. A va
riable condenser is fitted inside the case 

EL E C TRI CS 

and is operated by a rod, the hanc!Je o 
which is shown to the left of the audion 
Receivers are of 3000 ohms resistanc 

The sending apparatus 'is also con 
structcd in a case. Helix and rotary ga 
I have built myself. The helix I 
from quarter-inch brass ribbon woun 
round four ebony posts, and the rota 
gap consists of a ,% h. p. high speed mo 
tor with bard rubber wheel four inch 
in cliameter. Jn the case is a Yi kw 
closed core transformer and a set of r 
plate glass condensers in a rack, whi 
I also constructed. I use an ordinar 
telegraph key fitted with heavy silve 
contacts. 

My aerial is of the straightway type 
consisting of six copper wires space 
two feel apart and 6o feel long. Heigh 
on 011e end is 8o feet and on the othe 
end 50 feet. 

With this set I do very satisfacto 

OSBORN STATlO!-<-SENDlNG 

work, the sending averages from 6o t 
roo miles and receiving from all larg 
stations between San Diego and Seattle 
- Chas. W . Osborn, CaJ.ifornia. 

HONORABLE MENTION 
T he accompanying illustration show 

my wireless station, wh ich is located i 
lhe attic o f my house. It consists of th 
followi11g instnune11ts : On the left · 
seen a United vVireless Telegraph Com 
pany type B tuner, to which I added 
''ariable condenser. f\ potcntiomet 
battery, detector and shunt switches ar 
on the top. Two detectors-one car 
borundum and one perikon, with 
1800 ohm phone complete the set. 

To the right of this set is another th 
I made myself. lt is composed of th 
following: An Adams-Morgan indu 
tive tw1er, va riable plate condense 
lix.ed condenser, three detectors-car 

MODERN 

EXTRAORDINARY 
MOTOR BA~GAIN 

The followiu1r motors a rc new b ut shop worn. 
:ire :il l in perfect runnlnir C®ditiou , and ore 
offered at kl lo ~ regulnr prices . The:v a rc all or 
,.. .. u Jcuown . standard mnkc. The water motors 
are excep tionally we.II buiJt and powerful, a bout 
! /12 H . P . at usual city water pressures. 

If you reQuirc a small power motor for opera· 
tine- a rotary .spark irap. sewinir machine. dynn
n10, lathe. washinir machfoe. or for future u1e . do 
not Id this opoortunlty pa5s . Avoid disa pp0int
mcot. nnd net quickly. 

\)ur R•t:111u 
Ptict Prh:t 

l!1 walot wc>tot1 eomplclo w1th couplh11: 
for l tl\odl'rd .faucet, O• C:b, :fa Of1 fG.00 

~~IJ We&llnibouse 110 • oil 60 c7clo H OO H 
P ~I. I uductJon mo~urt l · 1:1 t:I P • 
perfect condlt.tbu, U COIJl uJtl 
•r• 1crat"ched. .,.1llJ, IJ 00 19.00 

~ ""a111" •• •lio•c. bu ' c:oo1ld Ar"h11 
5cratebed o.ach. 8.00 tU.()() 

{1 £ mouon l • IO H. P. 110 '-'Oi l • J), C , 
CA.,,e. OUIJ • li1hl.l1 1Jltm1•be1t, 

Of•Cb, G.00 13, W 

Cash m ust accompany o rder. Rcmltt11nce 
promptly returned if motora nre sold previous 10 
receipt. 

CLAPP-EASTHAM CO. 
143 Main Strut, Cambridgt , Mass. 

WIRELESS COURSE FREE 
Complete In 20 Lessons 

With each purchase of $1.00 worth of 
our Wireless Material we give you a 
Lesson, from 1 to 20. 

Western Distributors for the 
Electro lmportlnc Co. 

S~"dE CATALOG SAME PRICES 

St.tic Machine $4.00 

JloJS 
in Chica110 a ud 
vlcioit.v are In
vited to call and 
look over our 
lice. We also 
carry a General 
Line or l:!:lec· 
tncal Suppli..& 
And Novclllu. 

Anderson Light & Spec. Co. 
176 No. La Salle Street, CKlCAGO 

(Be tweeu L&lte tllld Randolph/ 

E LE CTR ICS 165 

BRANDES 
WIRELESS RECEIVERS 

Do you want the rec:ord for long dis"'ncc 
rece1\·ing in your locality? Then you must 
ha•~ a f:RA KDES headset. 

"'..[/ 
lm11 r o'<·e a ~a.-y Type .•.. $ .13 .00 

Tranoatlant ic type. . .... . . . $!.00 } wi~0f.':1:JL~nd 
Superior Type ... . .. ··.· · · v.00 and cord . 

Single Superior Recei,·ers, $1.GO 
eac:h , postpaid. 

Hot W ire Meters for Roth Spark Coils :ind 
Transfonncrs .. .. ..... .... . .... ... . . . ... j$G.GO 

Send Stamp for DcacriptiYe Mattu 

C. BRANDES, Inc. 
111-113 Broadway, New York 

AGENTS 
San F rancisco, F ord King, 810 Balboa Buildin1. 
Chicago, Dawson & Winger Elcc. Co., 727 So. 

Dearborn St. 
SOLE AGENT FOR AUSTRALIA, 

G. C. HAMILTON.,,. LTD., 177 Elizabeth SL, 
SYDN1'.Y, N. S. W. 

LOOSE COUPLER 
Pric e 

$10.00 

The PlmB. of them all. 1t. Is tbe most aenlceal>lt and 
aclen1lfteally constructed llmrumoa~ on tho uuukel-. Tba 
SECOXDARY rldE!ll uJJOn two beaT)' rode i.o wblcb tbo 
Laps ara p=cntl1 secured, tbu.. lmurlos absohlle coa
tut. 

Il Is fitted wilb a. A1tcb tbAt Is lndud a SWI.TCB:, 
lhn m•ltes !)<)$!Ure perfect. COD1acL ID ...-017 -Uion but 
also 11 rery llcxlble In &dluSlulent.. 

THE SPEC IALTY EHG1NEERING CO MPANY, 
217 S. Central Av6., SaJUmo..., Md . 

\Vhen writinJC, please mention "J.fotlcrn Electrics." 
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borundum, perikou and galena-also a 
p otentiometer, Lattery, detector and 
shunt switches. With this set I have 
covered r,500 miles with Lhe aid of 
Brandes phones. 

TI1e sending consic;ts of a Splitdorff 

AUSTIN STATION 

one-inch spark coil, which is operated on 
a six-veil oo-ampere-hour storage bat
tery, a commercial leyden ja r and a Unit
ed ·wireless small type helix. My spark 
gap is mounted on the center of the 
switchboard. To the left of it is a 
double-pole, double-throw switch, which 
is used for changing sets. The switch 
on the left of that is used for breaking 
the battery circuit. The one on the right 
of the board is my transfer switch, and 
the large one at the top is my grounding 
switch, which is supplemented by an-
0U1er outside of the house. 

I would like to hear from any ama
teurs, either by person or wireless. My 
caJl is \NA or 2CI-Edward C .. -l usti11

1 

N tr(.{) J erSC)'· 

HONORABLE ME NTION 
In the accompanying illustration may 

be seen a view of my radio station. A 11 
lhe instruments are of my own make 

\\'UNDER SIATION 

with the exception of the telephones. 
The receiving set comprises a loose

coupler, s ingle slide htner, used as a 

loading coi l; fo ur detcdurs- two sili 
con, one galena and one perikon-a con 
<lense r, a pair of !,ooo ohm Brande. 
'phones and a solid receiver which I em 
ploy for friends desiring lo listen in. 

The sending set consists of a two 
inch coil of my own make, spark ga 
uf the stationary type, two sections o· 
l\fu rdock condenser and helix. T he heli 
an<l condenser belong to my portabl 
set and are contained in the box on th 
table. 

O n the shelf abo,·e the table T hav 
wire and motors which I use in tryin 
new hook-ups and for general experi 
mcnting. 

I am a constant reader of M oden 
F.lectrics , from which I have copied th 
designs for diffe rent instruments of m 
set which have been published from tiin 
t<i time.-FVilliam TVw1der, Pe1111syl 
'if! ma. 

HONORABLE MENTION 
T he illustration shown her ewith 

FLJN IJT STA1'10N 

n :production from a photograph or my 
w:reless station. 

The transmitting set consists of a Yz
inch spark coil, spark gap, helix, leyden 
Jars and telegraph key. The spark coil 
is run on four bichromate cells, which 
:-.ppear in the photograph. The helix 
and spark gap were made by me. 

The receiving set comLines a silicon 
delector, tuning coil, Lwo condensers 
and a r ,ooo ohm recei,·er. 

T he aerial consists of four strands of 
aluminum wire spaced r Yi feet apart, 
and is about 50 feet high. I have ob
tained good results from my station.
Walter Fli11dt, P em1s,•lvania. 

~ ODER N 

~-~ 
HEAD RECEIVERS FOR 

WIRELESS OPERATORS 
The workmanship is 

EXQUISITE 
T be size is 

SMALL 
The flt is 

PERFECT 
Tbe pitch Is 

JUST RIGHT 

o4n<i a.bO'Ve a.ll 

The tone Is 
PURE 

You ·will be delighted with them 
Send for Booklet 20E3 

Th~ Holtzer-Cabot Elec. Co. 
Chic?.go, Ill. Brooklioe, Mass. 

Popular F an.s 
Fl \ t·:ST FTh-:ISH l N' ?O C K EL 
.\XO .E~.o\.;'lr.E f,. Allix AN'GLI:l 
FllO~I \VALL OR TABLI~ . 

UO \"oils, A. C. or O. C. 

8 1~~~ 8.50 6 1~~ 6.50 
75-cent silk cord and plug included 

if dealer's name is given. Guaranteed 
satisfactory. Delivery prepaid. Money 
back if wanted. 

fl(C)mml 1 72 Summer, Boston 

BJlltry Fm Nat Tors - hr V11t1&1 S11111 Price 
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Murdock 
Receiving 

Transformers 
represent the ide al in expe rimen tal wire.less ap· 
p:m1tus. Thoroughly workn111nlike in appear· 
ancc and in operation. distinctively correct in 
design. and pan.icularly adaptable for the 
varying needs oi the experimenter, Lhcy arc 
1 ruly the bc•L on lhc m3rket. 

No. 341 ........ ........ ..... - .... ..... 8 15 .00 

Tulle~ absolutely u nsbrinknhlc. Bare cop
per primary. Silk covered copper secondary 
witb sbc point nriation switch.. C:speciaUy 
selective in operation. Has no r~al ri..-al for 
real ..-aluc. 

No. 343 .................. ......... ..... ss.oo 

Es.e ntinlly the sa 111c as l\o. 341, differing 
mainly in the variation dc»ices on both in
ductances. These differences detract little 
from the working efficiency. Wilh intelligent 
use. this transformer will give as good results 
as any instrumem at double the pric~ 

The total e fficiency of you r receiving 
uni t depend,; lnrgcly upon your t uning 
device. With a Murdock tr:tnsformer 
in ci rcuit. you :trc assured satisfactory 
tuning. 

Wm. J. Murdock Co. 
40 Cute r St., Che ls e a , Mesa. 

680 H oward St •. S•n Frand1co 

When writing, please mention "Modern Ekctric.s." 
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Qucric• aud questions pertaining to the elcclric:tl nrts. nu<lrcsstd to this dep3rtmcnt, will be 
published free or charge. Only answers to inquiries o f gcncrnl interest will be published here for 
lhe benefit uf nil readers. 

On nccount u( th e large :imount of inquiries roce ivcd, it n1ny not be possible to print all the 
answers in :my ont: issue, as encli has to take its turn. Corres pon<lcnts .!Chou ld bear this in mint:l 
when wrillng. 

Common 9 ucstio ns will be a nswe red by mail if 10 cents to cover expenses have been er.dosed 
for each quesuon. This c lass of correspondence has grown to such proportions that we can no longer 
::1.nswer <1ucstlo ns l>y mail free of charg<.-. 

Owing to the a<ldjtional labor required in t he grailu:il adrnncc o f the rlntc o f r>ublka tion o f this 
mag3zine, the re will be more or less delay necessary in answering queslions und we therefore can1'lot 
undertukc to furnish quick replies, for the next few month• :tt kns t. 

Specinl in formation requiring a large amount of c3lculation and labor cann ot ~c fomlltbed without 
r emunerat ion. THE OH.AC~ hns no fixed rate fo r suc h work. but will inform the correspondent 
p romptly ns to tbc charges involved. -

NAME AND ADDRESS 1\WST ALWAYS BE GIVEN I:t\ ALL LETTE RS. WIIEN WRIT
ING ONLY ONE SIDE OF QUESTION SHEl'.T MUST m: USED: DJ AGRAMS ANU DRAW
INGS MUST lNVAlUABLY BE ON A SEP.-\RATE SllEET. !\OT ~!ORE TIL\N THREE 
Q U ESTIONS MUST .BE ASKED. NOR SIJALL TUE ORACLE ANSWER MORE THAl'\l'TIIIS 
N U"S!BER. NO ATTENTION PAID TO LETTERS !\OT OUSERVI:-IG ABOVE R ULES. 

W'E CANl\OT ANS\l\IER QuESTIO~S REGARDT'.\'G SENUI:'.'<G AND RC:CEIVL"G RANGES . 

SHARP WAVES FROM TRANS
MITTE RS 

(2373) Franklin Dulany, New Jer
sey, states : 

Q. 1.-I am using the following in
struments to transmit: One inch spark 
coil, glas:; plate condenser, zinc spark 
gap, helix and key. I have a friend of 
mfoe with whom I communicate a 
g reat deal, and he informs me that he 
can hear my station on almost every 
portion o f his tuning coiJ. Why is it, 
and hmv can it be remedied? 

A. I .-This is a verv common char
acteris li c of most tni'nsmitters using 
helixes, and is rlue to the close coupling 
of t he oscil lating and aerial circuits, 
which react upon each other and cause 
aerial oscillations which are highly 
damped. As a result, the signals emit
ted have no pure wavelength and in 
consequence may be heard over a 'vide 
range of your friend's tuning coil. You 
might ?btain a purer wave from your 
transm_1tte~ by replacing the helix with 
an osc1llat1on transformer. which w ill 
reduce ~he interplay of energy between 
the aenal and oscillation circuits to a 
considerable extent. clepeudino- on the 
degree o f coupling bct"·een tl~em . In 
this manner a shar1> wavelen2ib can 
I ~ 

)e secured and you r trou ble eliminated. 

1n the article on Quenched Spark Sys
tems appearing in th e February, 1912, 

issue of J1 odem Electrics, you will find 
the subject of sharp tuning discussed 
al length. 

UNDERGROUND W IRELESS 
SYSTEM 

(2374) Frank Merritt, New Jersey, 
writes: 

Q. 1.-\i\T ill you pl ease tel l me where 
I can buy a book on wireless suitable 
for an advanced person, who knows 
practice but not theory? The book 
must contai11 formulre for uguring out 
wavelength of coils, for calculating ca
pacity, etc. If there is any such book 
on the market. kinclly let rne know the 
name and author. 

A. r.- \Vhat is perhaps considered 
the best authority o n wireless teleg
raphy thus far published is entitled 
"The Principles of E lectric Wave 
Tele~raphy," by J. A. Fleming, ) 1. A., 
D. Sc., F. R. S. It contains betwee11 
6oo and 700 pages. profusely illustrated 
with diagrams an~ cngra\'ings of in
strumcnls and stations and covers the 
subject thorough ly in both theory and 
practice. Cakulal ions and formulre 
for e\ery phase nf w ireless telegraphy 
and telepho ny arc comp rised in this 

YCOD E RN ELECTRICS 

cosmos Conqueror Rmiving Traasform1r_ar_Lm1 
Coupler 

The unequ:tlled feature of our "Co11qucror" Re· 
c.i::i11u Transformer or Loose Coupler is that: 
comtccred with our aerfal we picked up d esirable 
loud signals fro m several utmost far and hugest 
Government stations. On Oct. 81 1912, around 
noon-time. the Cunard liner "t..us rtnnia" leit the 
Kew York po rt for t..ivcrpool and on the 10th of 
Oct., early in t11e afternoon after she bas been 
(raveling two days and w:is a.lmost in mid·occa.n, 
we have been able to . pick up some of her mes· 
s•ges whkh were sent to this Nhorc. From lhis 
experience we estimate that we could receive over 
a wave k,igt b of abo ut 1,600 meters satisfactorily. 

For tbe convenience o f experimenters we sell 
the indiv idual parts. and quote prices upon re
quest. 

'SpeciAI 6 6 0 
Storage Bat

tery'" 1>t $ 6 .8 0 . 

• 
2 volts, 12 amnere hours ... $0.95 
2 " 25 r. " .•. L f 9 
2 U 40 U H • • • J.96 
2 u 60 ff .. • •• 2.32 
Orher sizes quoted upon requcat. 

\\'iHln Rte•1nra ap &o t'))Q Obm1. a•d 
nthar I 1utn1n11nt.. &re Lamp•. Motor•. 
M:..rrHL wtr •• 

All Ut.<tr•t.11r•f,.•wllh , ... , .. , ordu . ot.hu· 
,.,1n i eta Stamp• r~ot•t..d au.d. ctff.11.ed 
011 Grst.order. 

COS MOS ELBCTJUC CO. 
U& II Uh rty stm l NEW UH 

0£ al l possible nnnoyances the "bell-out· 
of-order" is the worst-~nd there's no need 
10 endure it ii you use 

Thordarson' s 
Junior Bell-Ringing Tranaformera 

The Thorda:rson Short - circuiting 
al ways works per- cannot irhpair t11em 
fect ly. Cu r r c n t 
co11$u111od clocs not in t he leas t. Are 
register on an or· lire, fool and moist· 
dinary mete r. urc proof. 

Write t oda:; for futl .partirnlar$ and 11cw 
discOH1rts. 

l\'ew Ll~t l ' r i c c , $2.50 . 

For sale by all Jc3ding Electrical J obbers. 

~THORDARSON ELEC. MFG. CO. 
IS09 S. Jcffe.-.on Stre• t Chk aao, UI. 

. , (.' . 

- \j, 

r ;P. -·-,- The Blitzen Duplex 

P rice $2.00 

loading coil will prove to be the most efficient "step· 
!nuder" you can use to climb to the long wave lcn~bs 
employed by the new government station at Arlington 
nod other high power stations n ow beyond the reach of 
you r set. This li ttle device will double your pleasure nnd 
the utility o! your set. It may be used in connection 
with llllY receiving transformer. Tlte two:> coils wound in 
a s lotted hard rubber disc have 'oufJ/ing between them, 
and are connected in both the primary and secondary 
circ uits. 

Blitzen Receiving Transformer 
Constructed of hard rubber throughout, mounted on a 
mahogany base_ W hen buying n receiving transformer. 
be su re to get a genuine "'Blit%cn''; its users envy no one, 
but arc the envy of all o~hcrs. 

\Vhy not be up 10 d3tc and send 4c s tamps for com· 
plete cauilog of 3Pt>aratus a little belier than the best. 

CLAPP-EASTHAM COMPANY 
J43 Main St., CAMBRIDGE, MASS. 

.A.y hworth A.sencle• Co ., J . J . Duck Co ., 
HS Second Street, '32·484 St. Oair Street. 
San Franci$CO, Cal., Toledo, Oh io, 

West.cm Sales Agcut11. Ce.otral Sales Aa-c:nt.. BJiue.n Recei,.U.g Trnnsformer 
Price $15.00 

Whe n writing, please mention "Modem :Electrics." 
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PHILIP E. EDELMAN'S New Book 

"EXPERIMENTAL 
WIRELESS STATIONS,. 
O lbb U1oroullbl)' vractlcal hol11· 
'"JI er b dJJfel'\'llt, bt<W'. md Is 
madl.r aultod to yvu:r needs. 
Tells thlnu you "211• to know 
and C!an•t r<:r. \llaewhere.. :J:.VtirJ'· 
lllini: h brou(l'llL rlllht uv to d>to, 
includim: tho new lnw. Just 
what rm.1 tm1'\'.I :.tlwurs wanle<l 
and.-

lUl. W, D . TEB· 
1n;i,o1,, 14410 Inspec
tM. """ T ork. Sllys. ··r concluded lhu It 
b a book well wonh 
the price and whJch 
would b<t nlunble In 
Uu.1 l1t1..nds of aoy man 
tnl<!r r.$L«l in lbe sub
ject or \v-Jrc-Jesi:..·· 

Ct&t-h 
Bouod 

)jt 11>-x 11•. 
:rl• P.l .. 

•-..ull1 
fllu.trat.d 

Now It's yours. 1.1J:'\0m~0t~ro~~ 
llll' CXl)OllSe. ~Ierel;r Pi a .. U.00 bill to t.hl• 
para1m1J>b. wrlta your "1tl,.... on tlie JllU!tin, 
ten out, and mall toda7, l'U ...,d "flxJ>erl. '""""*' Wireleil ~LIOno" to }'OU Dttl>ald bJ 
llr<L mall. lt )'OU dOn'L - $!.OO worth In 

• ..,...,. d1111>ter, or It YOU a re d!ssnU"1llld In •n:r WllJ', I'll 
rdund rour mont'Y. ~e cdhlon ls ahnut 1olcl,-don't. ht!:l· 
utc. Attend to lhi! before J'Olt tlo ii.n0ther thing. 

SF. f':'D/or /J 1'.1t illu$/lat1d PHH IP EDELMAN 
c ircular an..,,J,n:u. !>'34 Lr111ta1~ M••,h. Kl•n•a pollt . ll 

Electric Gas Lighting Outfit 
1 4~ x 4~ xlM 

Weight, 2 lbs 
Made to hanR" on 

tbc: Gas fixture. 
t.oou llJ< e a &mall 

Kodak. 
Does a way with the 
<l&.nR'CfOU5 match & 
ns t'Onve:oient as au 

lU<'ctr ic .1,lght. 
Go11plcte with Barner 

!'rice $2.00 
Oar C1lalo1 b fall ol 
rood thl111 bolh wltt

lus aad eleclrkaJ. 3c. covers m1l1lo1 

John Y. Parke & Co., 129 N. 7, Philadelphi1,Pa. 

LABORATORY 
for 

Repairing and Re-callbratlng 

Fine Measuring Instruments 
Alto any fine M&ianie'a Work Performed 

ROOM 101 7 90 WEST STREET 
NEW YORK 

==BLIJE PRINTS·--
Orders receive immedia te attention 

Any quantity-Any si"e 

ELECTRO-SUN BLUE PRINT CO. 
133 Gre.,nwich St. Entrance 27 T hllllles St. 

N EW YORK ClTY 
Call 5288 Rector Near Trinity Buildinir 

--INCLINED COIL TUNER--
New T ype Receivin g; Trana former 

Tb• iroupllas te "•rted 1'1 a n:ik rJ' moUoo and th• la.dud.a:nce 
ch•nr•d ~, •br•• Hil nr .,.,uehat. No llldl•r C.O'O\Acb. S.lediva. 
NH\ • PPHraact. 'Ea.elond t-n • tolid ul11ol101••1 caH aue:n. i ochet 
hlch. Bladl11r 1>0•'• aod s w"chu olchl plalo• . 

Price, Prepaid $ 1 O. 
S erui /or / urllur im/o,.,,,atio,. 

EDWARD 0. FRACKE~, uo mo:N~~ cm 

When wriUD&, please mcnuon ''Modern El4'Ctrics.." 

work. Copies 0£ the 19rn edition, 
latest, may be obtained from our n 
Department at the p rice of $1.50 ne 

the 
ook 
t . 
no-Q. z.- ln a book not long ago I 

ticed an idea for shor t distance wire 
telephoning using two wells. \Viii 
please tell me how far this will :\\ 
and also if I can employ a gas 
wa ler pipe for short distances for 
ci rcuit? Below is the diagram or 

less 
you 
'Ork 
and 
my 
t he 

well telephone system. 

n· ··~~n 
W!;.LL 

4 
I WE.LL 'r 

J 7• 
ME. 

em-:\. 2.-The telephone system 
ploying the wells would only be p 
tica1 fo r fair di stances, perhaps up 
a mile, with satisfactory cond iti 
but we are unable to estimate lhe cl 
ni te range that it might cov er. T 
system is very s imilar to that of 
M urg as wireless telegraph sys tem 
"hich no aerial was employed. 
stead, a connection was made to a 
lain stratum of earth perhaps io 
under the surface, and another conn 
tion at loo feet beJo,v the surface 
another s tratum. As a result of th 
two s trata w ith separating earth 
tween them, it was possible to s 
high frequency current through 
two layers in sufficient quantity as l 
detected at the receiving end by me 
or a sens it ive r eceiving set. W 
there was naturally a large percent 
of leakage from one s tratum to 
other, a sufficient amount of curr 
reached the receiving end to be del 
eel by the sensitive instruments. ' 
use of the two wells is based on a s 
ilar principle, namely, the utilizing 
two sections of the earth which 
Sllfficicntly separated so as to form 
t inct conductors to a greater or Jes 
degree. It would depend entirely u 
the mineral condition o f the ear th, 
well as the nature of the separation 
tween the strata reached by the w 
and other ground connections in 
system shown in the diagram, as to 
actual distance that could be secur 
\•Vater and gas pipes may be employ 
successfully for a telephone syst 
provided that they are not absolu 
short circuited by actual contact or 

rac-
to 
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tbe 
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In-
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ec-
to 
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damp earth. 
by 
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l\110DERN 

~HER.E IS YOU~ CHANCE 
MAGN ET WIRE ON ~ lb. SPOOLS 

Below are pound prices. 

Di\·idc L>y 2 and add 5c. for ~ lb. pr ices. 

el post for 2 lb. on I lb. orders. 

cl post for I lb. on ~ lb. orders. 
Add pa re.: 

Auel pare 

)J,, DC C. Enamel 

0 $ .35 
Insulators 

16 $ .4 
18 42 .38 
20 44 40 
Z? .s l 43 

24 6 .46 .5 
26 66 .54 
28 .7 7 .62 
30 . 9 .64 
32 T.O 4 .92 

34 8 I.22 1.3 
36 r.ll 5 r.62 
38 .. --·;) I 2.29 

40 6 3.31 5 .. 1 

10~" Electrose, 
40<:. ea. 

Ball type Elec
trose ... 20c. ea. 

Sliders, ~" or 
3/16" ... . .. 20C. 

Watch case e-
.ceiver, Double 
pole (not metal 
back) .... . . 65c . 

~eceiver Cords 
For one receiver, 

5 ft. . . .... 3oc. 
F or 2 receivers. 

5 ft.. .... .. 35c 

Prices SU l>ject to change without notice. 
c , for catalog. Not sent otherwise. Enclose;i 

J. ELLIOTT SHAW CO. 
632 ARCH STl~EET PHILADELPHIA 

Col umbia Batteries 
Cost No More 

Last Longer 
Nati onal Carbon Company 

CLEVELAND, OHIO 

SPE CIAL THIS MONTH ON:. Y 
1·16 
'ZIC 
Ae• 

• p. Carbon Lamps .lk. 
o. Carho-o La.mp• 1 ' c.. 

Soo.ktb . 12c,. 
Ro• •U•1 IOc. 
S11ll ' l\no\11 • .OJc. 
~I n ch Pbrc. Tubct .Ok. 
"'n• lt ~w ltc.hea • .2:1<:. 

1'.'1·ervtli(np Rln:trlcal 

Cl LENN SASIN & CO., Amherat, Mata. 

DON ' T EMPLOY MAKIESHIFTS 
ant every expe rimenter in E lectricity 
chanics to send for our small parts 
mbcrs I and 2. \Ve have parts for 

1Ve "~ 
and Mc 
lists nu 
trans£o 
tcctnrs ; 

rmers, coils, couplers, spark gaps, .de· 
also rough stock, books, and anythmg 
n tnl. We make anything for you at 
le prices. Send stamps for lists. 

cxpcrimc 
rcasonab 

WOODS! DE ELECTRICAL SHOPS, Newark, N. J. 

E L ECTRICS 171 

K. & D. Measuring Instruments 
Voltmeter, Mo. 22,Ammeter, Ko. 20, Price, $2.0 

Our rncasuring instrumcnte arc inexpensive hut 
wdl made and designed for practical work. 

Fo r sale by all dealers. or will be sent express 
prepaid upon receipt of S2.25. Send for olll' cala· 
los No. 9 -A. of bigh grade battery motora and 
email dynamo• . All dealer. 1hould write for cata· 
log a nd prices of out line. 

KENDRICK & DA VIS CO. 
M11nufncturers 

Lebanon New Ha.mpshire 

~~TE S-ROClfE 
·sPECIAL 

For H orn 
and 

Starting 
Work 
Has 

No Equal 

In Service 
Maximum 

Service 
Minimum 

Local Action 
Quickest 

Recuperation 

THE WM. ROCHE 
78 WAR REN STREET 

ELECTRICAL CO. 
• • NEW YORK CITY 

The Arnold Bulb Detector 
i• the ha .. th1f'lfnoo_.I a..nd mM"f ten•ith·• 
n o 1be ma.rht : If •lf'ptic.111--e.U an<l tffl 
lt ogl BEl'OHE Ptttt.CTIAS£. 

Ruults ara Guaruteed ~.~~~: .. $15. 
Sond 2c u:amp tor l.ihtr&tur e , Oirec1fon1 
and bic- O• r'-'!1to•I:' Jhc. 
J . F. ~rnAlit, 24 !1 Fl lt~lb St .• ~. V. C 
At.o tor Hlo at .I H. RunnPU St Co . • N' Y 

HOT Wl~E METERS 
POii n •uSCRrJ!G 

mon PllHW8~CJ CllR&lillTS 
Oar aat"lmatlc comreoeator (patent a pplfed 
for• prnleclt acalnt t a t m11tpherfo and ex• 
tern.al hmptrature cl1aoi••· 
S1a odi.rrt ranu, O tf> ,700 Triilll•mpuet. 
Other callbutlan1 built. to order.. 

Victor Electric Company 
J&.t UO• 8 Lvo. o o ftonu Snrn , CBf0 .lG0 

W hen WTiting, please mention " l!odcrn Electrics." 
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READ THIS w~~~\:"="';ani:' 
DOC &ll'ord lo be without our CATALOG. 

We mu ufuturt the sroatat UDe of nllalllt wi... 
r.. ~aratua In tho COW1U7. Our eataloe lhowa 
ffet'JtbJnl lo tho wa1 ot Storaso B&ti.<leo. RecU11tro, 
l'ranarannen, Collo. Kt!Ya. Coodtn.1erw. Hellxa. Spart 
Oa1>1. Metera. Detectoro, Loooo CouPl<n, ruotJ'I\, 
Phonee. Part.I, suwuee. etc., Of tf81'7 deocrt1>Uon. 

ti: =·"'i=a.m:...:i.:.;~: -----111111 
1nthufut10 eU1t1nun .,. 1ur 
but t .. u .... 1.1. 

" UA "' 1 eoo CALL L1ll'I'Da me wllb -.ch catalos. 
u )'OU a N .... -1maDt.et 

DOJ>~T MISS rr. 
Aoenb and 01al1N WutM. 
Send 4o. In 11.Uape t .. -ui.s. 

No Coolt1 Grall•. 
ADAMS· MGll OAN CO. 

"Th• lill:perlmeai.'1 llul)Ob H-·· Bo2: ·TJD l1'Doe1' Voa:tcla1r. N. 1. 9"IC'.9 -u.io~,_, ., 

• T_he a~oYe letter opeo.ks for iucJf. Wh,. not g:et 
In line Wttb t be bo71 and ordtt d epe.ndahle wirelesa 
imtruments !Tom v o 7 

Prfce. eac.h 10,9(), 
urn Cat.lof'Uo 

CLI p !~~· w~~~pn~·.::.i!~~~·.~~~; 
~o~'lo1"i!" :~1:~ ;'~~ ~'S~~ 
can alto b• a.a.ed on rltr 
bon of from aha No 2' 
to 1· 11 fa. thicl.0 •ad cao 
be att&ched t.o lead of 
•lte. M •hown. la Cat. 
or r1bboa . •ilhor of wbloh 
thould be tolderl!d. Th•H 
OJlp1 Are wen finilhed 
and h t a'fllJ n leblpJakd, 

$tbd Sc, rn 1t • tnt11 tor 1i.w IHu.tratt d 

F. 8. Chambrra &: Co., 2J 7 N. 9th St., Philadelphia , P a. 

CHEMICALS ~!oei: EXPERIMENTER 

THE 8. • S. OHEBJO&L CO. 
111 Nortll ¥&1a a . 

1'hllllpobuJ's. N. 1. 

Licensed Agents for the Sale of 

PERIKON CRYSTALS 
(By the W . S . A. Co.) 

For Amateur use only, $1.00 per set 
LONO OISTANC:B WIRBL.e ss GO. SUPPLIES 

CEO. S. SAUNDERS & CO. 
Ill lllllllbl llmt IOllU, IASS. 11 l1Ym~lr1 Strtll 

When writing, please mention "Modern 'Eltctrics." 

ELECTRICS 

THE NEW ARLINGT ON STATION 
(2375 ) Geo. Y. Barnes, Canada, 

states: 
Q. r.-.\ILhougb I have a receiving 

range of over 2,000 mi les, I have not 
heard the new Arling ton station 
(NAV), w hich is 6oo miles away from 
me. I s it because they use a very long 
wavelength ? I can tune to 3,200 m et
ers. vV hen is the best time to listen 
in for them, and do t11ey send noon 
signals. 

A r.-The wavelength of the Ar
lington station is 4.000 meters, so you 
will have to increase your receiv; ug 
"·avelength in order to tune in with 
that station. However, to our knowl
edge, the station is n ot, as yet, in reg
ular operation, but the preliminary 
testing and adjusting of the transmit
ting apparalus is in progress. There
fo re t11ere is no definite time to listen 
in for them. They transmit noon s ig
nals on a 2,500 meter wave length. 

Q. 2.-When Cape Cod (MCC) 
sta rts s ending press, he s tates: "To 
;hips equipped with Marcon i and D E 
.B E G appara tus and subscribing to,'' 
etc. What is the meaning of D E B E 
G? 

A. 2.-These letters are the abbre
viation for the name of the German 
company controlling the Telefunken 
stations on certain steamers. The 
name in full o f the firm is-Deutsche 
Betriebs Gessellschaft fi.ir Drahtlos Tele
grafie, M. B. H. 

DIRECT CURRENT MOTORS ON 
ALTERNATING CURRENT 

(2376) Frank C. 'Watson, New 
York, writes: 

Q. r.-I ba,·e a small I 10 volt direct 
current motor, which naturally refu ses 
to run on alternating. vVhat could I 
do to make th is motor ni n on alteruat- • 
ing curren t? 

A. r.-There is no practical method 
by w hich you can adapt this motor to 
alternating current. The only success
ful method would be to use a rectifier 
across the D. C. tern1inals of which i~ 
p laced a batte ry of storage cells. Nat
urally, such an eqttipment would be far 
more expensive than a regular alternat
ing motor. S mall D. C. motors of t11e 
series type winding can be employed 
on A. C. current with fair results and 
as a rule, their field poles are l~min: 
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E. I. Co. NEWS 

{ii\' 
~ 

77!0 7779 
"Electro" New 

Un.iversa.l 
Detector S tand 

Our now Mlneral-Cl"')'S.ltll 
Detector Stnnd Is useu 

chlcHy for expe
rlment&tion pur"°""" arnl bas 
tba most sen&I· 
t tve :a.rrangement 
of an1 dettttor 
on lhe mlltket.. 

The R o tar y 
11fdlng brass cup 

can alldo back a nd forward In th• slhle so that ANY part of tho 
c:rystal can bo covered. Lar~. knurled Bbre ring aurrounds cup, 

·n10 uNlt'r double 1.1prlng arrnu~tmt l1a.1C a blunt brus _p0lnt.. 
to urn.ko t."Uutact \\Uh u,c cl')"'1nl or mineral. 

Wt• fumlolt a t111anlll7 or 8 0J.'T )IDI'AL, "11ld 1 Is p:u:k('(I 
a.rvuttd tliu ~ll or mJnt ral lnto U\e Detector CUD. 

,,II mr1>! P.ns are laCQufft<I bn.<S. base 15 of hard robber. 
nitcl)' lJ' U!»hi'lt~ T";To bnrtl ruhbcr binding- llOSl.8 are t>ronded. 
NO 7777 '\ew 1; nJvnsal Dc1ocsor Stand. llA C'kcd in :a. 

• ll'ooden box rt• dc•crlhe<I. .. ... .. ... •• • . ... . . $1.EO 

Rotary Slidins Detector Cupa 
(l'atcmio I'ot1dlng.) 

11•l"" JU"\f cuvs hate mad• tho gft2.th"'t hit ot on.Jthin&:. 'l"e b.1xe 
p11L I UI r<ttttllr. Tl•• .. · lncl• bran CD!> Is •Quipped mth solid, 
knutlttl nhre rtn;. whllo tJ10 bottom of the C'UJ> ha• .. stud which 
nu wtlh frlctlnn lo 1.ho t>h•ohor bronre Elld.e. Tbe cup can 
Ulf:rd'oro be ro1nted u wtll ns mo,•ed back: an.J forward. , DJe 
s.mlc hns ~ '~·l!lcb 8·3:? wew Al the b0t11Un to fru1trn 11. to 
lltlcctor (~•fl an.d slide aJil ulo,kol plated and poUshc<l, 
No. 7779 l\<o1..tlng sll~J oi: ~Ill' tt'llh •lido (DO <J"YS· 

t:W!) . .... .......... .... .. ... .... , • •• • ••• Ellch $0.30 
Nt. 7780 n otating •lid!"' CllP tvllltout .Udo (no C!'YS· 

talsl. • .... . .. . ..... ......... .... .. . ·• • • . E4dl . 25 

"Electro" Amateur Wireless 'Phones 
Tiil'CO "phones a.re wound to 1.000 ohms e:l'Ch rotel\"er nod nra 

wound wllt1 No. 40 enamalod •OPP•r wire. TheMI 'phones hn1•0 
doulJhJ polo mfl.\l:nets which 11ro e:rtrcpiely powerful nnd mnJ.o 
OJ>pcclnllY fer wireless. Tllo hcdOband ,. adjuatable a nd leather 
covered. ond lmposslblo lO catch 
J"OUr hair Th~ recth't!r11 tlt lht
h .. d l>t."Tff'<•t '111e wclgllt II I~• 
°""""'· With r.hls se\ '"' furnbh 
a ix.tltlful fiaj1l>0d slx·fQOI. bl · 
fun:•h!41 rrt"f11 rord \\IU1 nlcklt~ 
pllltc1t th><. n10 'pbonu .,.., 
m a.do 1'.'ith 1ntivel anan1eme11l.5 
which mokc "ood tlt posslblo. A 
test \\ 111 convlnco )'OU tbAt. our 
"phoneti uro ;;urir:dor to ttnf 01he.r 
Dltlkt. 
No. 8070 Two Tllllus:uul 

!~ r:''.~~~' ... ~ .. ~'.°:S4.SO 
No. o~:JJ o~"'i".1'~~-.~~ 1.75 
No. 8072 f,eather c .. tred 

l>oublc ITeadband (tit• 
our No. 102', 1024:'1, 

m~:: ~~.~~~~~ .<.·~- ~."· 1.so 
No. 8073 1"11.ther CoTere<I 

$Incl• JIM(lbnnd Ult• 

80{11 ~0 .. ~~.2:: • .'~:~~: .60 81)70 

•'Electro" Kick-Back Preventer 
All t.r:uismllUu~ oats in \Vireiesa 1tatlon& 

emulortog con11ucrclal llatn or J)<)wer clrculltl for 
the source or t'fltrCY. ""' required to 1>rO'f>ttlJ' 
Pl'Ol<CI. the circuit aplnu Kict·badm from the 
JJ>Uk coil or tr1nsfonner. To th.ls eod. the 
Fire Underwrltcre rouuJro that 1 ... 0. one.-ball 
mlcro·ft.rad. l\J:ed condensen. be connected ln 

Q 5'!r!e& ac:rOM t.bt Prlm· 
AJ')' clreult, IUl)DlYlog 
the traosfonne.r or 
spi\rk coU. 1.i1e cen
tre connection be
tween tho two a.Jn
densers la to be 
grounded to a IOOd 
damp Cround CODDEC
LfO~ or to a water 
pipe, on tho street 
!Ida of all motera, ~c. 
Tho g: r o u n d m.r.e 
should be run on in
sulators. nnd bo of 
U10 SUDO Sf.%0 a.s tho 
prlm&J')' l eads of tbe 
traDSll\.ftlln; ICL Our 
con.domer lo b<Jllt up 
or heavy tin foll and 
a. COO<! dltlecirtc: th• 
cue bcina or Rla55. 
Hard rubber binding 

1718 uoste .t>rovlded. Olrcct.lons 
are on Lho iltsLrumcnt. 

SJ.It<'. ~ * x 0¥.s x I inches. 
No. 1718 Klck·b•ck Pr.,,.entcr, at do· 

•crlbed: P>I..., . .. .. ........... $2 . 0 0 

Eltctrose Ball Antenna Insulator 
The losulator whlc:h we Offer betewi!h II made 

or moulded l'lecLr- whlcl1 i3 acknowledl:rd to 
ho one or lbe bc1n. insulA-t.ors on tbo ma.r.kct.. 
,,"' eye hook>! are m0t1 ldrd right lnlo tho elect.
r1••• •n<l tho lnsuJator wlll stand a ac.ralo of 600 

to 100 lb11. 
The 1170 r!nga are 
wrought Iron. Site 
o'er AU 11 8 ~x2% 
lnches. 

No. 10001 
Elec:trore 
.Ball 
Antenna 
Insulator 

u described. 
each •• •• •.• • S.20 
ln dozen lots.2.30 

Wireless Lightning Switches 

' 

6 

The Undernrttcra• Jlules lo mosi c1u.. now 
prescribe either 230 or 600 TOlt. alnalo pole, 
dOUbJO t.IJfO\T a"1tChC8, Whlcb DlllS~ bo tasteaed 
outstdo or the bulldlnr. 

Thus tbo a OT'lal ehould alwars bo lll'Ollnded 
\\'hen not used. 

Our switches uo or tho &tandard tJ'l)e. .All 
metlll Pru-ts ar• of pure ropoor, base la ola.t.e. 
No. 1616 mOllllures 14 x 2~ :t 3 lncbce OTCI" alL 
Weight is 3'h l lJo. rt& carcying capnc lr,y !s JOO 
amueres. 

No. .161'.i meuures 17 x 3 x 3 Inches over ftlL 
Wel~hl is 0% Ibo. Jt~ carrying c.11)tclt1 la JOD 
o.mpere!t. 
No. 1616 250 \·alt 1Aal1Lnini: SW!tdl • •.•• $2.25 
Xo. 1617 600 Volt Lt.ct1tnlng Swlldl. .... 3 00 

S.nd to-d:u- 5 cent• post110 for our famous 212 P•OC Cyclopodla No. 11, 2nd Edition, containing over 450 lflu1tn. 
titn1 and over 1,600 e lectrical apparatus a nd 1upollu . No postals anawer-ed. 

" THE MOST CO MP LETE ELECTRICAL EXPE RIM EfiTA L CATALOG IN T HE U. S." 

THE ELECTRO IMPORTING CO., 233Z Fulton St., New York City 
" EVERYTHI NG FOR THE EXPERIMENTER" 

BetaU store 69 w. B"«aT, N. Y. 
New York a nd auburb•n cuatomm w

0

ill sue them.elvu unnecessary 1te0t by calll"a at our rctall alore. not 233 fullon s.,,,.t. 

When writing, please mention "Modern Electrics." 
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WALLACE VAlVE RECEIVER 

Read these cxtJ·acts from a lrttcr 
written by an operato r lt) the New 
Yo rk hc11dquarters of his company. 

.. Thi.• is the n iftiest thing f've <>ve r gotte n 
up ai,'<tinst in wireless te legra!iliy. Simplv im· 
me:ns;c. L - - ebmes in so loud that- one 
wouln I hi 11 k he was blll 2u m iles tlis1unl in
stcatl ()[ 19:•.'· 

"T t is :il~o tlre mos t selective tun e r I hm·e 
c\'~r worked \1,.·il h. I'm Jw pi1i~ thal ;lll t ht"' 
•hips will ho ve 1 ltcse rccei ,·cn; befo re the Lad 
stalic come!:. (11 t." 

".\11 tltc sJ1ip< wit li the - - - •el > are fl oe 
hu~incss. hut 1bcy can't ..:omc up to tlijs one 
])y a Joni: s lml. " 

" J cer tainly wou lrl like to s«c you l'USl-J 
thc>c \Val lace Inners <<> tl1ey m111kl he o n al l 
t he ~liips. I t has. every thing ~lsc s kinned io 
dentJ1." 

Circular for 2c. Sl\llllfl. (!\o pos1nl$) . 

WALLACE & CO. 
:t!l Fi.CUt L\vc., :Xe'\,. ·ro.a:J.r. 

You Can Vary the Tone or 
Pitch of Your Spark 

at will by u~ing the 

BARNES VARIABLE 
SPEED A. C. MOTOR 
on your revolving spark gap. 

M?-dc lo two aize4 auitable for direct coi>· 
ncctiOll . to any gap from ~ K. W. to 6 K. W., 

or larger, and in· 
ttantly variable in 
1pecd from 2, 000 
to 7,000 revolu· 
tiona per minute 
without the use 
of external resis
tance or other 
regulating devices. 
Absolutely reliable 
&nd j) 0 I it i v ely 
aon·heatlna-. High 
elliciCllCJ' at oil 
ll(>Ceda. 

t •· I .. , ___ L ~ Banse. Mo-
or ,. 11 .... vcn-ule to Dcnfuta, Jewelen, Tool· 

maken, .,.d all wbo reqwre a Rllablc ~ 
of P(\Wer ai nrlabte speed oa A. C. aad D. CC. 
ClfC\llts. • • 

For the J'd;otion Picture. Machine, the •otoT 
Is an acqu1B1tlon. The llmplicity of the con· 
lrol la lnTaluable under euch circumst&Jtocs. 
Let us aend you fr~ catalog. 

BARNES MFG. CO. 
777 Belmoot Street. SUSQUEHANNA, PA 

When writinll', please mention " ,Modern Electrics." 

ELECTRICS 

atccl to withstand the action of the 
al ternating current. 

Q. 2.- W hat is the definition ot 
alternating current? 

A . 2.- Broaclly cdnside·red, an alter
nating current is one which reverses 
it s direction of flow at fixed and regu
larly i-'ecurring intervals. 

WIRELESS LAW. ELECTROLY
TIC INTERRUPTER 

(2377) John Sigvaldson, Minne
sota, asks: 

Q. 1.- Must I use a rotary spark 
and oscillation. transformer with a one 
ind1 coil operating on I ro volts A. C. 
with an electrolytic interrupter, though 
I am located over 100 miles away from 
lhe nearest station, to comply with the 
law? 

A. r.-You mighL beltcr lake up the 
question of licensing you r station w ith 
the ra<l.io inspector at Chicago. Con
sideri ng your distance from the near
<· ~ t s tation, it would appear that a li
n:nse fo r your station is not necessary, 
nor do you necessarily have to employ 
•t rnl:lry spark gap and an osci llation 
1ran:>fonner. Jf you will refer to the 
J..)ecember and January issues of Jl ·fo'd
crn Electrics vou can find detai led in
fo rmation on the new law. 

Q. 2.-Does an electrolytic inler=
rupter cause the lights to flicker in a 
house. wh en u~e<l with a o ne inch coil? 

J\. 2.- Not if a suitable choke coil 
i::; em ployed i 11 series with the primary 
er[ the coil .. and the primary leads rnn 
dircd to ihe meter. 

GLACE BAY STATION 
12378) IL i\rf. ITammelt, Ma:'sad1 u

scll.s, w ri tes: 
Q. 1.- I ha\'e a 200-foot aerial, loo~e 

COUfJlcr and a loading coil six inches in 
cliameter and 23 inches long. I use 
about IO inches of Lhe coil, which 
bri ngs in SLI ver.y clear, but I have 
never been able to hear Glace Bay. :Oo 
you thin k that I should get him with 
my outfit ? 

J\. I.-Your receidng wavelen;~th is 
probably not Jong enough. Glace Bay 
operates 0 11 a wavelength of 7,roo me
ten;. Furthermore, it has a directiv.e 
aeria l and fo r this reason its signals, 
do nol can-y ve ry :-- trougly to t he 
south, in whiclt <lireclio 11 you are lo
cated. However, this station can be 
heard by sonie amateurs in New York 
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Manufacturers of the Most Complete Line of High Grade Apparatus in America 

TRANSFORMERS 
Dc=signed and Built for 

WlRELESS 
}{ K. W -··· ··-·;$14.00 '.: K . \\" .. .. ~~.OU 
M K . w ......... 32.00 11.C w ... .. 40.00 

Mounted in Mahoga n y Cnse< 
lf/ri:~ for f ull partiCJLln.rs 

Outside View 
Seod for our latest comp)e!e catalogue 

EDGCOMB-PYLE WIRELESS MFG. CO. 
6031 K IRKWOOD ST. EAST LIBERTY. PA. 

Inside View 

DUCK'SE~~~R~~~:i~~~sCATALOC 
- CELEBRATED FERRON DETECTOR Mailed for 6c. stamps or coin, which you may deduct on first 
It yet rema.lm th• peer at all Detectors ll· order of $1.00. Great cost of catalog an d low prices prohWit dis-
cons•d tor prtrnto use. Ptlce onl;v $5 . The tribution except to Lhose really interested. Su., •e 25% to 3a% 
•·erron Detector contalllll tile same blgll un Stnnili•rtl .Electric Good!! l•Y getting thill bi.g 

grade CQ'Sta.I and an Co.tu.log. There is no catruog to take its place; neither will you 
adluatment e<1ualt1 find elsewhere as l3rge a v11riety of Standard Elcctrica1 and Wireless 
as admirable ao tho goods at such attractive prices. 
r:vron Dr.tee.tor ll· 
censed for commtl""' 
clal use which &ells 
tor $GS.OD. 1.JOO!llle 
for private use per·· 
mit ot low !)rice. A 

patron of (lreenvllle. W chlgan, •ofuntarlly 
wrttes:-Wltb your Ferron Detector I ,..,. 
colved tba larger A tlal\tlc Co3'1t stations 
(700 to 800 miles) and ha<• h'"'rd Key West 
veQ' cl .. rl7 ( 1500 mil .. ) ill over land. 

WHAT OUR BIG CATALOG CONTAINS: 
JOO PI'- Wireless Instrument.II tor E"1>orlmenta.I and Commerci.U noo. 

(Wireless sectlon tour tilne& B..S large as the majority or wireless catalogs. lt 
contains over thJrtY dt.ai;:ra.JI13 showing t1ow to connect a ll C()mblnaifons of 
lnstnnncnts~ ) 15 pp. Telegra..vh Instn.Jments ot same quaUt.y u. used b.f 
W~tern Unlon nnd Postal ComPAnics. -4.0 pp. Toy and Commcrcfal .Moton. 
20 PD- flash U ghts o:nd ~IJl)laturo Lamps. and Ho Pl>. ot Home Lighting 
Plants. ~lccllllnlcal Tools, Ouos. Pocket Knl•es. ~UnlAture llalll•u•. a:nd 
Eleclrletl Supplies. 

THE J. J. DUGK COMPANY 432·434SlClairSt, TOLEDO, OHIO 

For All 
Gas and Oil 
Appliances 
Sand 
Blasting 
VACUUM 
CLEANING 

LEI MAN 

PUMPS 
TAKE UP THEIR 
OWN 
WEAR 

BROS. 

MAN Y SIZES 

$1 7 UP For Blowlng or Suction 
&.:t&1nine Lhe iilmtr&Uun 11.towlnr the. tntorior of the m.&c:llie uad 
ruu need n<i\. bf! • u ~pert mechu.olc t.o I H wb1 thtJ an IO vot;t • tf•cl* 
l \'o, To see whJ' they toke op Lheir own •C3t. To see why they cao 
malnt•tu a Ter)' bit.b ncaum. Notice allo the compa.ratho 1he-o t th• 
l •l•ioa And the cylindor and aho tb• Ju-ic hH1;ri<ir C&pa clt1 or dUpli.co
m~nL 01 ihe -pumT'. Compare lheae tHLu.ru wit.h •111 other ncuu.m: 
pump or blower .rou h".vo ever setcn o.nd Lh•n w o a.u sun of tfbal JOIU 
dc:chion wm b• . 

Cat. No. 138 Blowers 
Cat. No. 139 Vacuum LEIMAN BROS. 62 AU John Stred 

NEW YORK 

\\' hen wr iti11g, please mention "~!o<lcm Electrics." 
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SEE THE WORLD 
Learn 
Wireleea 
Teleaniphy 

Now it 11.e time to JMtl*fc 
yeunclf for the fuwtc. The 
d<mand for competent m"" 
is inerruinr daily. We 
teach the ttudent to become 
ao expe_rl ta the ahottett 
lime ~ble. Call or wri1e 
for ciJCUla1. 

BARRETT' S 
WllELEll SC:HOOL 

H• &ul lllad 81rMl 
Jhw '!erk Cltr 

TflftiRAPHY TAUGRT 

The Omnlgraph Automatic Transmitter com bined 
with •tandard key and sou.ndcr. Sendi< your tele
gnll>h messages at any speed just as an exJ>Crl oper
ator would. Five styles $l! up. Circular frtt. 

Omnigrap• Mfg. Co., 39 ~ Cortla1dt St, h Yon 

LEARN WIRELESS 
S ee the World.-B;. Opportooitiea 

WE PREPAIE YOD FOR GOVERNMENT LI CENSE 
Our Grnduatcs Make Good 

Kenosha Wireless School 
Ave. M. KENOSHA, Wts. 

WIRELESS ENOINEtRINO 
Study under a )larconl EngJ.neer. 

Full course, including diploma, $28.26. Our 
graduates arc malcing eood on land and sea. 
Operating, Engineering, Office :iiethods, Drahine 
-.:i>Y eleven experts. Also languaJeS. 

New class starts March 17tla.. Circular free. 
Y. M. C. A. T EL E05tAPH SCHOOL 

~at Side .A11ociatlon Iot,hut.e 
10 Eaat 86th Stree t New York City 

Leurl Wireless, Railioad, aod ccmmerc.lal tcle2rapby; cb.sses 
daymdcveoloir; latest~lroless app:uatusused; pulliJs receive 
wlrelea messaecs from ships and St:!Uoes ma117 miles awaY. 
Write Ot ca1J for descriptive matter, krms and bulletin 
111vta2 POlltioas held by ouz e:radtWes, 

Tho P AlNE Uotowu BUSINESS SCHOOL 
Box A" 1931 Broadway, oear 6Stb St., New York CllJ' 

El trie e ant JOQ YP•loil"'°Ho f Q bOC1l4 Wll'-ec Clans ~~:! p~n~~'!i:~u:i9!.fe:~:: 
date labor arias d.iap:alll9 aad 

toWJUCUon1 for wlrlng bellt,, U1hi.. aru1unelator1. lh hshta baf1lat 
alanne, .. loobbou., fin aJan:na. ttc.·-e•erythJnr lroown la houae·wlrtnr 

t!:':i !°~o4:t~i~\!!o~0(;~d t2'>'~~':!;1n!"!::~~~~!d~:1•: !J'::j!t!~ ~! 
on• fntenn.d. fn hoo.ao-wirlna ca,o a.lford 1o0 ho wltbouL \he1e d:&w1n11., 
tll.,.-n • bou••i::-4rin1 educaUan fa thc:m.selTq. Send .tor lh~m. &ad lt 
.._, 4o:n° 1 make ~moree!Bdtn\ u a wireman and H1'0700 a hu:ndred 
tlm.N thiroo.t u • oonttad«, ma.ra them and.moo.., will betnlldtd. 
00 ••• ~ald4 

PATENT SPECIALTY COMPANY 
..a2 SBDChu Street. San Francisco, CaL 

When writing, please Inention .,-l\.1otlcrn Electrics." 

ELECTRICS 

MODERN ELECTRICS City, and you should have little diffi-
cul~ ~ h9r it if you increaR your~~~~~~~~~~~~~~~~~~~~~~~-·~~~~~~~~~~ 
wavelength. 

INTERRUPTER ROD. CONDEN
SER 

(2379) ~Wm. S. Graves, New Hamp
shire, asks: 

Q. 1.-Should the metal rod fur
nished with an electrolytic interrupter 
wear a way to a point? I have one in 
which the rod fails to wear away to a 
point and if I file it to a point it be
comes blunt again in a short time. 

A. r.- The metal rod is supposed to 
wear evenly and maintain the point. H 
in prope r working order, the point will 
not become b.Junt. Perhaps your solu
tion is not mixed in proper proportions, 
and the manufacturer s can advise you 
as to your trouble if you communicate 
w ith them, giving all the details. 

Q. 2.-How large a condenser is 
needed for an open core ~ kw. trans
former working w ith an electrolytic in
terrupter on a 104 volt, 6o cycle, A. C. 
ci rcuit, and how far apart s hould the 
spark gap.be ? 

"-\. 2.-The condenser should con
tain 1,36o square inches of tin foil if 
o.o~ inch thickness of glass is employed. 
This area can be divided' among 17 
g lass plat~s measuring 12 by r4 inches, 
coated with 8 by IO tin fo il on both 
sides. This is the maximum capacity 
that can be employed with the inter
rup ter working at utmost efficiency. 
The spark gap should not be drawn 
over }l,i inch. 
. Q. 3.-Does the new Arlington sta

tion have any special time to send? 
Can a person compete over once for the 
prize in the ' vireless contest? 

A . 3.-F.or the first half of this 
9uestion, see answer to No. 2375, this 
issue. As to competing for the wire
le.ss con~est prize, a person may enter 
his station only once. However, if 
through subsequent changes of appar
atus the station is so modified as to be 
gre.at l.Y chang~d from the previous de
sc:npt.t?n sub011tted, it may again be en 
kred. in ~he contest, with a photograph 
showing its appearance at this time. 

RECEIVING SET HOOK-UP 
. (2J8o) Henry Fisher, New Jersey 
inou1res: 

Q. 1.-What is the matter with m 
.c;tation that I do not receive? I hav 

Marconi Wireless Telegraph Company of America 
W e have the best equipped radio telegraph school in the United States. 
New apparatus has recently been installed at an expense of ~ousanda 
of dollars. There are now vacancies for 30 pupils and applicants re· 
preferred who have some knowledge of the cclegraph codes. A personal 
interview with the inst ructor cao be htd between 9 and t o a. 111 ., 
Monday to Friday. 

W rite for a pamphlet of information, 

INSTRUCTING ENGINEER SCHOOL OF INSTRUCTION, 29 CLIFF STREET 
IEW ltH CITY 

Our Wireless Supp!ie! a re 
GUARAN TEED. . . . 

Since the wireless :unatcur 1s hnuted. ll1 

power, it Is essent!al that .he use those dev1~ 
that give the maxunum distance. 

Therefore we ~vc designed the 
ROTARY S PARK GAP 

for with one Kilowatt limit, the :una tcur mu.st 
improve bis transmiltini;: device in order to be 
beard •t nil. . 

Disc, * incl1es in diameter. Rencwtlblc Zmc 
Gaps. Mounted on fibre base, 1 0 as to be 
screwed directly lo table. 

This Rotary Spark Gap bas been constructed to eh-e a spark frequency of 600 a second, but 
by the use of a small r heostat the frequency may be varied at will. 

• WHAT WE. CUARA N TE£ 
1.n. To 011•n1.e with l'•tftr-1. 1atlatacllo.a ap to oa• .Kllowau. Wilb mo1.or to opua1.• ea 1t0 • olh '-· ~ or D. O.. • • • • 112..00 
2d, Torin • hlJ:h mu1foal no1o. Wltb motor \0 operate OD 4. dr7 0111, • • • • • • • • 8.00 
34_ To•• tt .. 1ro11o he•ll•r or ... 1 •• wb•• n oed at Ito rt.t.d copoel•1. SIU 7111 IRlr IO·UY er writ• tu trn Mscrl,Un clrc1llr 
Hb To be tree Crom • DJ meeha ntcaJ de.feet.. S S F · Cal 

• HAL. l.ER·CUN N I NGHAM ELECTRIC COMPANY 428 Market _ I ., an •ranCJSCO, • 
J. ]. DUCK & CO,. Eastern Distributors, !32-434 St. Clair St., T oledo. 0 . 

THE GORDON BATTERY 
a most practical battery that can give a long_ sustain<:d sernce, being able to de
li\·er powerful current without undue drop m voltage or amperage. 

A special feature .of the battery is its extreme 
simplici ty of construction, the only permanen~ Pll!ts 
being the jar, cover and connector, a complete 1ntenor 
bein"' furnished with each r echarge. 

J ' he renewals are low priced and the weight of 
tl\e battery considering its capacity is very low. 

T he Gordon Primary Cell is made in the follow-
ing sizes: 

4~" x 6" capacity 125 am,pere ho.~s . 
.;" x 7" .. 200 
6" x 8" 300 
6" x rol4" " 400 
70'' x 13!4" 6oo 
8~" x r4)%?" 1 ,000 

Gordon Cells are p_articularly well ad~pted for 
wireless purposes, the small types for working small 
spark coils, signalling, etc., and the large one~ for 
large spark coils, charging storage battery and for 
constant continuous work where a ~teady strong cur
rent is required. 

You should know more about the GORDON PRIMARY CELL and a fully de
scriptive 36-pagc catalogue will be sent you for the asking. 

GORDON PRIMARY BATTERY COMPANY 
50 CHURCH STREET, NEW YORK CITY, N. Y • 

When writing. pie.as" mention ''Modern Elcc:trics." 
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HOUSE Of ELECTRICAL NOVELTIES 

F a mous " FRANCO" 

F lashlights, Batteries 
a nd Miniature Lamps 

The above illustrates our P is tol Flash~ 
Light-A Favorite 

Com plete with Tungsten $ 1 50 
Lamp and Battery . . • 

AT YOUR DEALERS 

Interstate Electric Novelty Co. 
N"'1) Yo,.k Ohiooqo 

2 9 Park Plaea tr06 8 . 611l Atte. 
San F 1"a nciaoo 

n 1 New M ontgom.ery St. 

BOY ELECTRICS 

Batt~!!~~~.1t~ I ~ 
Dynamos -

, . .., Specialties • 
Ask for Catalo11 and Dealer iu Your City 

Knapp Electric & Novelty Co. 
517 Weat S lat Str eet New York 

WE CARRY A STOCK O F 

KNAPP GOODS 
. L EVY ELECTRIC CO. 

53~ Markat S treet Saa Francueo, Calif. 

- -ROTARY SPARK WHEELS--
made of nlu miuwn an-I ninde tP £t 3DY size shaft. 

Increases you r effidcncy 25 per ceot. 
4 - i u .c h TI'h e t!I •.• . .•• . . . . • $ 1 .50 
6 - iuc l\ ~rl\ceJ . • . . • • . . • . . . 2 .0 0 
9-illcl> w h eel. . . . . • . . . • . . 3 .()0 

and up~ 
No C(ilalo.'lues hs•t'•d Yot. 

G . S. CRO~VTBJ-:n , 
1 -l.l.4 P e m l> r o l <:e St .. Victorin, B . o .. Co.n . 

When writini;r, please m ention "Modern Electrlc:a." 
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an aerial cons isting of two wires 
feet Jong and 35 feet high. My s 
comprises a loose-coupJer, loading coi 
silicon detector, two condensers and I 
ohm ''phones. 

A. 1.- You shoulJ Le able to pi 
11 p all the local statious and have 
r eceiving range o( a t l east 100 mile 
You might improve your receiving s 
by using h igher resistauce telephone 
II your connections are correct and l 
ins trtlments are in proper shape, yo 

-should have good results. 
Q. 2.- Please give me 

the insu·uments. 
A. 2.- vVe are giving you th e hoo 

up herewith. 

I 
Q G.r}fl 

LC. 

Q. 3.-_Do you think I cou ld h ea 
Cape Cod with th ese instruments ? 

A. 3.-lt barely seems possible. B 
substituting a higher resistance set o 
head-phones, and a galena detecto 
you would probably be able to hea 
that stat ion without m~ch difficulty. 

INDOOR AERIALS AND RECEI V: 

{2381 ) 
asks: 

ER WIRING 
Clifford J ones, Oklahom 

Q. I .-If I have my aerial under 
Lin roof will it w ork? 

A. 1.- T he tin roof decreases the e{ 
fec ti veness of the aer ial to a great eX: 
t ent, tho11gh you may still be able t 
receive signals from some stations 
provided they are sufficiently p owerfu 

Q. 2.-Are there any wi.reless sta 
tions near me, and if so what are th 
names? 

A. _2.-W e do not know of any com 
merc1al or Government stations i 
yonr State. The nearest stations ar 
located along coast of the Gulf o 
Mex ic? and in Texas, with the possibl 
except10n of army posts, which per 
haps have w ireless stations. 

Q. 3.-What kind and size of wire 
~hould I use to connect my receiving 
in stmmen ts? 

A. 3.- There is no particular size or 
kind of . wire for this purpose. T he 
most stutable for connections, J1ow-
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NEW RECEIVING TRANSFORMER, ONLY $ 10.00 
Htrn·~ 1hc s.in1plesi, most EWCCth·e pnd hiRhest g1 :u 'Jo n e-cei\lng Trnnsronne.r on 

t hh m:-irkCL Ontt 5J}OCi:iJ 11011-~hcinkable tub ula r l,x)dy supporls tbu l)ri1nnry OIH.l 
8(.-t:mufory wind inb"S. An <liUIY m <win::; cod bring-$ a.bout ll m Q61. perfect. ln(l11C!'ljr-u 
rt."fl lllL lJelween tlle l wo wlmlii~s. l t.. brln.gs in slgnnls lou.di;r a nll clearer :wd cuts 
(lllL imerl'crence (o r b l.:ll Ol' t.hnu the oliJ t)•JlO ()f loose CtlUp l<trS.. f:'~or w:L\"CS trp t () 

1.!0U mete1·s iL Uoes uot requl ro a \•url;iblt1 condenser . \\l(H)tlwork hlg)1l'y nnished 
nuct a ll metal £.l•tr1S ln:nvily nickeled. Gna rnnreed to do :tll lb:tt. we cl aim for iL 
u ntL sat.Jslled wlLh this instrument. you filtlJ' n:tum it wi thin 10 tla:ys rmd your 
n•nn(':t will bt• rctu ru lcll. 
COLBY 'S TELEGRAPH SCHOOL. Auburn, N. Y. 

WANTED 
Wireless Operator s and those ca

pable of o b t aining Government 
Licens e. GOOD PAY. 

MARCO NI WIRELESS TELEGRAPH COM· 
PANY OF AMERICA 

Pacif ic Coast D i vision 

SAN FRANCISCO, CAL. 

~·========================::::::.! 

B El t i • "'1th VS 111u..,.,.., oy ec r c1an tions lor making 
B3\toerles D namOE. Motoa. TclegrspU appartLtus. 
Telephone, lt-ghls. Bells, AfatDls. Co_U8. '"WirclC'.ss·'" 

Onrro:n:~Revorser. Electric Eugine, I:.tc. By Eiect.ncnl lt'<'pe.ru. so 
t.!u>\ •n;vono c•n unde:1!to.nd a. ,Wi\ll C•t· All J.Ot: l'ostpn.id.. 

_\ l,'l'Il-\. Sl'.l:!C.IA.r.T\.' CO., Dept. ~a, C hien."" 

SEAL RING, 3 INITIALS, 48c 
lh'1111t l tu1 ltHl.U • lu>ll :i-1;:11ttl.. /llouU•J!' l'tUll 
e11,g1•1fw1l F l-:t:Jl \\'arn11111;\I {, }'cur>. ~hml"y 
n-r11 11•f"•' If 1111t u1;rbln1"lor~" ~~· rernru mail 
4~··. fJ• 'F-tp.1hl, Jl~l.L JEW•:r.ny co ... 
lh!pt..U, 6.5 W. Ur-01u.lway, ~·~,T ¥urk Cft7. 

88c. ~~!~:Ys!~;i~~ ~!~~~ ~!r~!·s~a~~!! 
c up, Perfumed lakum powder, 

Will iams' shaving soap and A n tisepLic pencil. 
.Pocket tool set, grand for wireless and lig ht wood 
operations. 42c- '.Roadsman's g uide--100 money 
s ecrets, 19c. Box 50 cigars 'iSc~ 

CAYEHDISH SMAll PROFIT CO., 501 W. 121st St., New York 

Let The Acres You Buy Be The Makings of a Real Far m 
START RIGHT I mean by this that a real farm is a combina

tion of both .BIG and LITTLE: advan t3ges. 
[1 .is t he _little Hidde n advantages of a fann place that cou nt in the long run, but it is just 

these h lllc ~ints that m any land buyers overlook. A ll they can see, o r care tD see. is the Big 
Money Pron11se. the pretty landscape and the beauti ful Sunshin e. 

DEAL WITH A PRACTICAL FARMER 
A$ a practical fa rmer I look into these small details closely a nd handle n othing that is not su perior in 
all r"spects. So, in a sense, with my initial care in selection, I e nsure the success ' of all my 
custome rs. 
Now l offer you my latest a nd bes t proposition-THE LAMPTON LAKDS O F ~IISSISSIPPI-the 
biggc~t bargaln. of my H yea rs' successful career. 
This l.an d .has all the natural advan.t~ges peculia r to the .Gulf Coast secti?n• 12 growing months, a 
splcnd11l d1mate, perfect health condJUons. abundant sunshine. plenty o f ralll, beautiful surroundings 
e1c. , and in addition, many features that you will find it hard to duplicate, search as you may. • 

MY BIGGEST BARGAIN 
For instance, you secure a clear tritnsfer from the real owners, of carefully surveyed land. 
meaning no t itle or boundary trouble later o n ; locat ion on a h igh tableland traversed by clear 
streams. which ensures good d rainage without ditching_, freedom from '•sour" land, an d absolute 
immun ity from mosquitoes and malaria : a n ea r-by market thal buys fo r cash; easy distance to 
Mobile, and live t owns ro und about ; nne roads; and a soil that ca n be worked after any rain. 
This means no loss of time when cultivation should be done-a big advantage. On the other 
l1and thi< same soil is highly resistant to drought; w hich indica tes the subsoil is practically im
pervious- a vital point- and the top soil a rich dark loam with humus. th.e esse nce of fortility. 
Herc, too, you can raise cattle and hogs at a ridiculously lo\v cost and thus materially increase 
your income, comfort and permanent welfare. F inally, your efforts to succeed will be power
fully reinforced by one of the wcalthiesL firms in the sou th, who intend to force the prosperity 
of thi~ sect ion. 

WONDER AT THESE TERMS AND PRICES 
Mana)!'.e tl1cm proper ly, and on 10 acres of Lampton L an ds you CAl'< IIL1ke $5,000 a year. You can 
raiH~ here a lmost evcrytbing--co rn , cane, cotton, forage , fine vegetables, figs, p::r.per-·~heJl pecans 
waln uts, )!'.rapes and oranges. A nd yet I sell them-while they last- at $10 to $35 an acre-on terms 
that appeal to earnest men- I offer you a s tra ight, business-like arrangement lhat will cause you no 
inconvenience or hardship. 

SEND FOR BOOK OF FACTS 
Jlut write for my new free book and get the facts in detail. Read it for importan t information before 
you buy land an ywhere. Sen d for your copy today. Dan it wait- for this Lampton Tract is 
settl ing up fast. 

SAM UEL S. THORPE, Sales Mgr., LAMPTON REALTY CO. 
O C P T . 3 1, 1627 FI RST NATIONAL BANK BLDG., C H ICA GO I LL. 

\Vhen writing, please u1ention ' '"Motlern :EJcctncs. '' 
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LET ME START YOU IN 
THE MAIL ORDER BUSI
NESS ANYWHERE 

l s tarled with nn id~n nnd $100.00 and made six 
. huurl>:'e<l and fHh' tho mm nil 1lollnrs 111 1 8 
month•.. 1 tell )'OU WllA'l' ·ro DO AND HOW 
TO DO IT. Don"t be n wage slnve; get out of the 
ru t; iret grit; iret backbone; wake u p a nd s tart NOW . 
W rite an d learn oi m_r money·mnking mail order 
plnns. My _great FREE book, "How to Achieve 
Mail Order Success," lclls all llbOut my own achieve· 
ments and how I equip, teach and set you started on 
very small capitaL This book lells how t o quickly 
slart in your home, while otherwise employed. It is a 
B lin" to a large income. Send for my new free 
book if you want to start a mail ord"r business and 
$!art making money now. Address President, '.\fail 
Order School. Suite 68!!4 Breehl Bldg., Denver, Colo. 

Artists, Cartoonirls. Illustrators 
.. rn $l0 a. "''"Ir uo to $450. "Vet" 
Anderaon , tntema.Uonally lmow11 
c:-1r1c.nturlst, carlc:M'lnist tLnd illustr:J . 
tor. teaches rn rick.LU rlni:. cartoaniftf! 
and lllu•tratl uq ~Y most thorough up
to·dnto corrcaponclonc:o melhods. 
Comjc artists ond co rtooalst.s on 
n"WS~lUPtr1 earn 1$ hJWt as $3").0(11• 
;\ )'(l&.r. r .(lanl 10 drmr \T'Ork U•aL ts 
oalAblo. Tn~oeci. other scbaob. ll1e11 

___,_ ccme to ouno and le1Ln1 rlliliL Thuc 
aro no ··1r6·• nnd 0 ands" a.bout OW' courae1--1ou ca.n sucrefd 
If :r<M• wfil Seid IOc:. In stamPS for our bond.'l<llllely Ulus· 
lr:ued ataloguo. to COTtt C..'O@L or POlla~e. 

B ER KLEY SC HOOL OF DRAW IN G, 
98 Park Place. Newark, N. J . 

lludiest, Fas"sl. 0.upest. 
Add-. Sabtrut.. "luld-pllet, otTidu. 

Carr tu ,&.Uf{tl'Da tleallf. Hueu Tnllantly. 
EMily moved ove:r p:.ge. fixed to desk. curled in 

hand or pocket . S In. x 2 1.3 fn. JI! 1 In . Weigh~ 36oz. 
Write for Dooklct. A.tt...aUY• Arent• " Pro"9ition .. 
4RllRS'l'YLll: CO •• Sal .. R , 118 R. 2Sch St., !f.T . 

I NEED GOOD MEN-E~:;:~ 
m y meth.ods 

- join m e in my hii:th class busineas-E siab lished 13 
years-A uthori:zed cap ital $1.000.000-Uo "xperience 
n ttded-dtlk and com plet., bll.!incas oullit fret -
w-rite to-day- W. M. OSTRANDER, D e pt J. 

IZ W est 31s t Street. ~l!W York City 

LEARN TYPEWRITING AT HOME 

-

Employ You.r S pare T ime learning a 
well payin~ p rofeseiou . Earn your 
Utition •n1d machine . Full outfit and 
Machine Cor $2S o n moothly pay m=ts. 
Ever» typew ri te r ll'Uaranteed . 

Consolfdated Ty pewriter Exchange. Jnc. 
( Bstablisbed 1881) 2-45 Broadway, New York 

To Entertain ~!!~0;rr:,'l!. f.:.:..J~. 
2.1 Pnnle&. 15 Tl'icka wllh Cardo. 7 Comic l!ecila· 

tioia, 3 Monololrues. 12 Funny RA!adcngg, a Fortune 
Secrets. 52 A10Dt1Y Al oking Seu•<£. AU IOC postpaid. 

J. C. DORN, 7 09 So. Dearbor n SL, DepL 37, Chleaao, Ill . 

When writing. pt.,ase mention "Modern Electrics.·• 

ELECTRICS 

e\·er, would be either s tan<lar<l la 
cord or stranded conductor cord, whi 
can be obtained at local supply hous 

DIAGRAM FOR RECEIVING I 
. STRUMENTS 

(2382) Wayland Alfred, 
asks: 

Q. 1.-Pleasc tell me how to conne 
the fo llowing : Double-slide tune 
fi.xed condenser, 1,000 ohm 'phones, g 
Jena detector a nd potentiometer. 

A. x.-vVe are giving the corre 
hook-up herewith, but omit the pote1 

A 

tiomelcr. which is m1nece~sarv wlw 
using g;tlcna detector. · 

WIRELESS STATION LIGHT
NING ARRESTE R 

(2383) Phillip E. Selden, South D a 
kota, states: 

Q. r .-A friend an<l I ar c erecli n 
smal l wireless stations, and we a re go 
ing to em ploy lightning arresters t 
protect our instruments. T his <levic 
consists of a small spark gap p lace 
betwee n U1e aerial and the g round jus 
before the lead enters the building. / 
fuse is placed in the lead-in wire ci r 
cuit. \\"ill this arrangement protec 
the instrnments satisfactorilv? 

A. t.-It has been stated time a n 
again in this publication that the onl 
safe protection against lig htning is t 
g round the aerial through a substantia 
and heavy single pole switch. The con 

VA L L 

L ~ LEAD IN WIRE 

SP.OT:~ 
nectio n running to the ground fro 
this switch should be as straight a 
possible, with no sharp Lurns or abrupt 
bends. A diagram is appended here· 

:Y! OD ERN E L ECTR I CS 18 1 

DoYouExercise'lb GetWell 
or Keep Well? ~1~e1~u~v:d~g~ 
7!ze'H'hy.s "or Exerci.se" MY SYSTEM OF EXER· 

explains ful/y the fT:l!e , ~bs~R"oiw-~~Ri~i~~~~ 
Villueofpro}Jl!l·exel'r.'isin,J STRONG, STRO NGER . 

T
O lJ LLJldJ;UCCC!J.'lfUllY YOU must htl.Ve 
:i.sound fouudo.tlon. Perteet mn.n;,;;oo. wh-lch rneo.ns :i. Jlne. we ll· 

dei·elo1.e<l 1>hYSi<1ue-n. bro:id c hest. n 
troJUl nec1'. powerhl_I sboulders. llrm 
~; n1u;;cles, Untbs ol s tce l-lncr ense<I 
endurru1ce ll.Dd unfalterluir nerve. de-

nds on n. uorrnn.l o.nd h1trmontous 
~ort.I_nir ol ;our > ltnl orgo.ns. A 
beallhY .-;_gorous bods Is the only JO<Jg. 
In!! house for a. keen, netlve b rain. 
Wllh health comes sure n ess. W ith 
sureness comes success. Learn to e:r; 
erclse tn Lile r ight wa r . 11 YOU hope to 
l\Cbleve malchleBS Interva l and. ex
ternal deYelopm en t. J\fy bookle t. "'The 
"Whys· nl Exer c ise". based on sn.ne, 
sound, scien t ifi c :nrlnolnlea. wlll tell 

OU 110 \\". ' Vrlte for It TODAY-NOW. fi Is yo ul's !or \.h o asking . Enoloso 
rour cc1tts lo <'over poaLnge. 

PROF. H. W. TITUS 
]65 Titw Buildinii, 156 Eut 23rd Street, N"w York City 

II 12c FOR A $1 RING .. Rolled Gold 
ShellSiirnet. wananted fo..-yean. 

Raised ~ide scrolls. A Dollar Pa.tleru 
RiDJr for J2r . II.DY in itinl E~GRA VED 
F RBR BELL J£.WE1.RY CO. 
Dept. £. 65 W .Broadway, N. Y .City . 

Just Send Me 
One Dollar 

FAUCET WATER MOTOR 
Complete witla em"ry SZ 50 
wb.,el, bull wheel , pu11"J' • 
to run acwlaf an d washing ma· 
chine, polish. n aome cities where 
we baTe no qent1, and wh"'e the 
water preasure i t r ood, a IUUllJ)le 
motor will be 1hea flroee1 a pply 
at once if you want to make some 
extra money. or if you an deTot.. 
your wbol" time, liberal ealary and 
comminion will b" paid. 
ALCOHOL STOVES, LA.MPS 

A.ND FLAT IRONS 
ENGINEERS WANTED to 1end for catalog of 

indicatora. Reducln1 Wb.eel• Planimeten. .Addreaa 

LIPPINCOTT M. 5. CO. 
G2 Oolambl• st., 

1'eWtU-k !few 3eraey 

Make Money Making Photos 

This Man Makes

2
-

$75 Per Week. Q'l 
\'oo' r•11en him llo roeseve-rJwhereaod ht • ~ 
JI•~ hh worll ~ •Gd ao tloea evarsltody • l.!le 
Re 1•h a lot of fun OQ' ot Ute •nd 1ee.e pre.t
h noa1'11 e9tt'J \bloc wort.ft white. a.ad ia-

Making Big Money 
A• H e Goea Along 

Wo u 1t htm UJ'I ln haslneu aud we can u\ !. 
tou ap In 01 0 .. me busiaeu. Yoo ~ i•• 1t..rtad u .O.n u we ••a d J OO. 
JOUr camera and a.n ouUh of tDP
plite. Yna hen a partable plle-ry, 
no t•Dl lO ~•f • 10 wh•n·'°er t be 
nt0'ffdJ rather and a:et the- moaeJ. 
T ow. \a'h a pb~uaph. lnh:b a n d 

delin~ . .,. it ton 
>' t he 1pol- !\o • 

wal\., DO cit"" 
laJ. ftC) u-p4!-r

-

lence o~edcd. no dark toolll r<Q ... areo, Where can. 
_ron r et a ut.ilbu b-ua-lous w b• n • bcrlantl' ~a ma lie 
WO% pro6t. a t .-.nee? P HOTOS ev• t J'Oll le. 11.nd ~~ 
PHh. 111e1I for i or. , J fie. ud 'G11. u ch Wrlttt to~da7. 
We will .ieod 1ou a u taloauo and 1how 1ou bow. 

New York Ferrotype Company 
168 Delancey St .• De~/. 201. New Ymlc Ci1y 

.Branch: 1113 S . n .ab.tt!J\d Sl., (:h lcaao. Ill. 

He Can Do It -Why Not YOU ? 

· Sample Copies of 

l 
this 

GUI DE 
sent free 

Addreu 

Interstate Guide Co. 
512·513 Ra111 lat. Bld1. 

CHICAGO, ILL 

A Course of Lessons in 

Drugless Healing 
" (Mechano• Therapy) 

~~~· •. FREE Not a cent to pav, 
-., eith e r now o r lo.tee=-

""~ hrfr~gs0;!it~~~:"~f ~:~rl::~r:!";.~162 '1:~~! 
~ by re1ur:a mail wl-thout coJ-r.. 

~ __ I \'\. IF Y OU WANT TO EARN 
s2,1100 TO s&,ooo A YEAR-if you wnnt 11n estahlish<'d 
profe..slon that is remarkably profitable-then Send fo~ 
the free course and see what Drugless Healing ha$ to 
~J!:ii~~~:!,ins..;~~=aJ gr.idw11.ea dcmonacn.u the won· 

REMEMBER-This Offer Is Limited! 
Write NOW f or FR£E CoUNe of J,euooo. Get l.2Aa 
tho ! •et.Ii.. Send post&! oc letter RIGH.T A WAY 

AMERICAN COLLEGE OF MECHANO-THERAPY 
D•ot. 78' Ill W. R<tndolph St. · Chl<a1to. Ill. 

SHORTHAND 
IN· 30 DAYS 

8o7dS11lablc S1stem-wrUten with 0017 nloecharacMn . No ••poli 
tioot'"-no .. roted Hnu'"- nn .. thad1ni 0 '--no " word·1l1a1,.-no 
"utd aot.cs." ~peedJ. practical s11tem Lha~ ca• M l._.naed In 30 
daJt Of home 11QdJ , umldnx tpa.19 time. ..Or full da criptiH 
m• Uer free. addru a 
Ctiup Ctrrespo01c1 Scllll, 934 "lcat• l p1ra l •n Ilk., c.iup, 111. 

"'.\!odem Electrics." 
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Ask this Man to 
Read Your Life. 
His W onderful Power to 

Read Huma n Lives 
a t An y Dis tance 

Amazes All Who 
Write t o Him. 

T ho 11Mnds o( peo(ll• in a ll walks of life .ha;re bene
fi 1 ~d by t his 111nn 's ntlv1cc: lle tells you what you 
arc rn r oblc or, nnd h ow y-ou con be successful. He 
mr11lions your fr iend' 
nntl enemies and de· 
~rlhes the goorl and 
1,.,,1 period• in your 
life. 

ll is dc~rdpLicn1 ns lu 

po<r, nrcscnt nnd furnrc 
c\'cn t i;; will nstr>nish :111cl 
h•l1• you. J\11 he wants 
is your nnmc (writte n 
hy yonrsc:lf), )'our 1.J,.11, 
date •nd ~ex 10 1111iJc 
him in his work. ~lonci• 

is not necel>>Jry. \len· 
lion the name of 1l11-
p3pcr and get a To i•l 
Reading free. If yon 
w3nt 10 take ad..antaQc 
o r thi~ s~ial offer and 
obtain a review or yonr 
life simply send )'nur 
full n3rnc, :tddrcss, 1he 
elate, monlh and year 
or birth (nil ckarly 
written), stole whelhcr 
.Mr .. J\1rs. or• J\I iss. ond 
a lso copy Lhc folio\\ inii \'tr<e in your own handwriting: 
handwriting: 

"Your ntl.\·icC" is use ful, 
So lhau,.1111.l; ~ay, 

I wish snrccss and l1appi 11 ~55. 
Wi ll yo11 >how me the way?" 

tr yo11 wi~h v,111 mny enclose 10 cents (stamps of 
your own cou nt ry) tn r ny pos1ai;c an<l clerical work. 
Send i•ou 1· letter 10 Clay Durton Vance, Suite 720. 
Pnlni< Royal. Pnri! . France. no not enclose coins in 
your letter. 1'0~1age on lette rs to France is 5 cents. 

; ff earing 

I~ bad? 
lnvls lble Ear 

. PELLICLETS 
WIL L M A K E YOU HEAR 

Reeau H tl1e1 are f'«Jl GMmbra.aH formed er.ad:JJ' lite JOCU' O•D ! • r 
Drumt. br1loalc&Jb prep.a.red .. , ii.tea\ed proct1n1 in oo.r own lab
ontorf. PELLI CLt;TS a1o p a l) bbd. noiu.-an Ut:J' '° tnqrt
liab\ u • rea\hu-caUH no ttb<:Owtort-ma.r bo 4'0CD d.&7 m .ltlcJl:t: 

- and ••n a.atl1Bed thoo.tand1. 
JO DAYS' Oar .... nd~hee In r£l.L1Cl.£TS .............. ••r 

PRBE TRIAL ~!~'~'::i1!~::',. •:,.: :!,~~~ !~t~e~r:!~ai~rtte 
THE PELLI CLET CO. Roni 620, 15 W. 3 1 1~ Sl, N. T 

Bl.fv~. Sltf?'mnH •Y•tio-n.ol ..BoHk, ,.,~,,.York 

ELECTRICS 

wj~ showing the necessary com1ec 
tions. V./e would ad vise you to aban 
don the idea of using the spark gap 
for in the event of lightning strikin 
the aerial, the charge would pa 
both through the spark gap as well 
through the instruments and LotaU 
destroy them. 

0 . 2.-I have a wind-mill at hom 
the platform of which is about 45 fee 
from the ground. It is about 330 fee 
from the house. I wish to place a 
aerial between this structu re and th 
house. 'Will the arrangement g ive 
g reater wayelength than that lai 
down by the law? 

A'. 2.-Yes, t he natural waveleugt 
would be over 400 metres. T his 
be cut clown: however, by using a se 
ries condenser for sending, as discusse 
in the article on the Wireless Amateu 
and the Wireless Law in the Decem 
ber, 1912, and January, i 9 r3, issues o 
.If odam Electrirs. 

Q. 3.-Are there - any Governmen 
stations near me? 

A. 3.- We do not know of any sla 
tions in ye>ur State operated hy th 
Government. 

TRANSMI TTING CONDENSER 
AND RANGE 

(2384) J. W. Durbin, Pennsyl 
yania. inquires: 

Q. L-Are 16 sheets of Lin foil 5 b 
5 inches, and 17 plates, s ing le thick 
ness window g lass, 6 by 6 inches, suffi 
cient capacity for a se nding condense 
for use wit h a two inch coil? 

A. r.-This conde nser is of sufficien 
t·apacity if the coi l is operated on bat 
t·ery current. 

Q. 2.- With an aerial composed o 
four wi.rcs spaced two feet apart, r 
feet in length and 50 feet high, wi 
there be much difference between t11 
range of my set situated between tw 
mountains, and a nother set like it situ 
ated in open country near P hiladel 
phia? 

When writing, plcue mention "Modern Electrics." 

A. 2.- 0ther conditions being equ 
lhe station located in the open couo 
try will have perhaps a greater rang 
for mountains, especially if they co 
tain mineral deposits, act to a greate 
or lesser extent as screens to wireles 
waves. This effect, however, depend 
largely on the nearness of lhe moun 
tains to the station and their heigh 

-··~.,_._.,.. 

PRICE 2.5 CENTS. 

T"l"O C OITIOH 
o= 

S1111duJtt~"' 

t!tnllrrn Jublll~inl ea 
;'!l l .J'.lll.hill §1Ur1 '-

lfrw IJlr~ 

~I O DERN ELECTRICS 

BOOK VALUES 
EVER. OFFER.ED 

... ..._ _ _._ --------· ... --
;~:.:..:..:.. 

PNce 25 CENTS 

110\V TO ) IAKE '\V lll lll l, ESS J NSTRU
:\IBl\~l'S, uy Twenty Wire less Experts, 9G 
Pages, 75 lllustr:itions, Third Edition. 

WIJ.l..ELESS R OOK- UPS, 100 Pages, 171 
lllustrations, with a chapter by IT. Cernshack. 
Tbis book fills :i Jistioct want and is the 
most valuable adjunct to a wueless sta1ion. 
l 71 different hook·nps receiving and trans· 
milting, and giving incidentally a lot of in· 
formation about other things in the wireless 
station and about connections. Once you have 
this book you wonder how y ou could be with· 
out it before. Price by n•nil, :!G centH. 

T his book is chock foll oi information n11J 
shows how lo make <liffcrcnt inslruments nntl 
wireless appli:mces and info_rmation not usually 
found in other books. You will be surprised 
how carefully this book is gotten up and h ow 
easy 1t is to make your own instrumen ts. 
Price by n1nu, :,:.~e. 

CONSTR UCTION OF I ND UCTION COILS 
A~ TR.ANSFOR.llF.RS, by II. Winfield 
::;,.cor, 96 pages, 72 illustrations, second ed i· 
tion. If you want to build your own induction 
coil or transformer we unhesitantly say that 
this uook will give you more information on 
the subject Uum any othe r one irrespective or 
11ricc. I mportant tables for spark coils from 1 
inch to 20 inch and for transfo rmers from }4 
K. W. to 3 K. \V., both closed core and open 
core an: given. J\ multitude of information is 
found in th.is .book which cannot be round in 
01bP rs.. J._riee 1, y 1un.fl , 2CS cen ts. 

'l 'HE ' VIRELESS TJ;;LEl'l:IOl\'E, by ll. 
Cernsback, second edition, 86 Pages, 67 illus
trations. A unique book giving the student 
a good insight of the wireltiS 1dephone as i1 
i5 today. In the next five vcars wirckss tele
phony will play a trcmc~dous role in the 
progress of the \Vorld, and the wireless student 
who has given the subject any thought at all 
will do well lo obtain this book as it will gi\'e 
bim a close insight of cite intncatc problems 
as yet to be solved. The book is written non· 
1echnically and even the layman will have no 
trouble to ihoroughl)· understand ii. Prle., 
b y lllfii l , !?rt Oe n -ts. 

l(fii;;rntrurtim;-;:f :lnlhrr1i011 
Olnils null i!lransforUll'ru 

c.,_..., ,.._ --·-• -
H.. W1Hl"'Je'LO Slr:COR 

PRICE 25 CENTS - .. fti•brnt. J11blla~h1g 'Cl!o•plllll 
.Ul :tdin hn1 --

lUR . '\VJCl'EJ,ll:SS AlllA'l'EUR.-lJave 
you got the best wireless station in ycm 
vicinity? Are you an authority on t he 
wonderful science of Wireless T elegraphy? 
Do you1· wireless friends come to you for 
advice on constructing their a pparatus, or 
do they look down on your station? 11 so, 
you need these books. They cover th<: 
wirclcu subject from A to Z tc.lling you 
how to make and construct your apparatus 
usinQ; the latest and best known methods. 
That is . ihc ones used by all experts. 
On.l y $1.00, postpaid, for the four best 
wireless books for the wire less run<>teur. 
Read up on wireless telegraphy. Be an 
a ulhority. Have your friends come to you 
for their information. This can be ac
compli~hed by read ing the four best $.25 
books on the markcL 

Any of the a boTe b ook" 15ent o.n 
r eceipt o f p rice, $.ZG encl.a or the 
f o u-r fo r $1.00, polttpa.Jd. 

MODERN PUBLISHING 
2 31 FULTON STREET, 

I ~·~ -- .._._ .. """' ... 
tl:am.~~~~·.= ... 

co., 
NEW YORK 

\Vhcn writing, please men tion ''Modern Electrics." 
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Write~ 
for this · 
FREE BOOK 

~fODERN 

II may mean 
lhe opening 
wedge lo lhe 
opportunity 
ol your lite 

T HE New York Electrical School 
teaches men practical electricity 
and shows them the way to earn 

big money by becoming expert elec
tricians. No profession has a more 
splendid future than electricity. 

We teach our students how to become master 
electricians by painstakingly drilling them in 
t he actual work they will be called upon to do 
when they accept a situation at big pay. Each 
scholar is personalJy taught from the day he 
enters, and individual instruction is given in a ll 
practical branches of the work. Students are 
first taught the simpler electrical work and as 
they gradually progress they are taken from 
department to depa1·tment until finally they can 
completely equip a building from the blue 
prints the students themselves have drawn. 
When they receive their certificate they are 
ready to go out in the world with a profession 
that will never forsake them. Not a corre
spondence school-you "Learn by Doing. " 

Good Electricians 
Are Always in Demand 
and the money they earn is often twice as 
much as other men earn from ordinary trades. 

Write for Our Free catalog 
and Ge t Full Particulars 
It is more than likely that this is your 

opportunity. There is no wo1·k that a man can 
do from which he wm get more pleasure and 
p1·ofit than from electrical work. Write to-day. 

The New York Dectrical School 
26 West 17th Street, New Yo rk 

When writing, please mention "Modern Electrics." 

ELECTRlCS 

CONSTRUCTION OF OZONE 

(2385) 
quests: 

GENERATOR 
John Hadler, Ohio, r 

Q. v-Could you tell me how a 
ozone generator is made, and give the 
principle? 

A. r.-The principle of the ozone 
generator is based on t he use of a silent 
high tension electrical discharge, whicl 
creates the ozone gas. In their sim 
plest forms ozone generators comprise 
one or more sheets of heavy glass sep
arating metal snrfaces which ar e con 
nected to a high tension transformer. 
The charge being unable to pass 
through or around the glass, forms a 
violet g low or silent discharge, identi
cal to that formed in transmitting con
densers of wireless stations, known as 
the "brush discharge," when they are 
strained by a heavy charge. An elec
tric fan maintains a current of air be
tween the metal plates and the glass, 
which passes through the opening in 
the generator case into the surround
i11g atmosphere. An excellent descrip
tion of t he construction of a simple 
ozone generator is given on page 4n 
of the October, r9n, issue of Modern 
Electrics. 

INDUCTION I NTERFERENCE 
(2386) Wayne Bonser, Washing

ton, writes : 
Q. r.-My aerial is about 30 feet 

away from a telephone line, and when 
I send it is almost impossible to talk 
over the telephone. I only have a one 
mch coil. How can I stop this? 

A. r.-This is a very common trou
ble and there is practically no remedy 
that we know of. If your aerial is run
ning parallel with the telephone line 
at the present time, you can decrease 
t his interference to some degree by 
swinging the aerial at right angles till 
the telephone line. 

Q. 2.- V.l e have a gasoline electric 
lighting outfit and when it is in opera
tion the click of the spark can be heard 
in the telephones of my receiving set. 
Can this be avoided? 

A. 2.-This is another difficulty in 
which we cannot aid you. 

Q. 3.- How can I fix my set so that 
il will be passed by an insurance com
pany? 

A. 3.- By securing a copy of the 

MODERN ELECTRICS 

The Greatest Book on W ireless Ever Published 

Wireless Telegraphy and Telephony 
Simply Explained 

By ALFRED P . MORGAN, W ireleoa Expert, 
Author of "Wireless Tcle&:r aph Constructio.~ For Amateurs," Etc. 

175 Pages 

156 Illustrati ons 

This is undoubtedly one of \he 
most complete and . comprehensive 
tr~atises on the subicct ever pub
lished, and a close st udy of its pages 
will enable one to master al! tpe de-
1ajls of the wireless transmission of 
messages. The author has filled a 
long·fel.t want an~ bas succeeded, in 
furnishing a lucid, comprehensible 
explanation in simple language of 
the theory and practice of wireless 
tclegrat>hy and telephony. 

Price $1.00 
Handsomely Bound in Cloth 

The book ttcats the subject from 
an entirely new standpoint Several 
very nove l and O[ig~nal ide:is have 
been carried out 1n •ts maki ng. It 
is well illustrated by over one hun
dred and fifty interesting photo
graphs and drawings.. All diagra?15 
have been made 1n prespective 
showing the instruments as they ac, 
tuatly appear in practice. The 
drawings are care fully keyed and 
labeled. )fany of the photographs 
are accompa11ied by phantom draw· 
ings which reveal the n ame and 
purpose of each part. 

A B ook the Wl.reless Experimenter Cannot A fford t o b e Without. It enables 

one t o Design and Const ruct' Apparatus. Also Va luable to the Layman. 

CONTAINING CHAPTERS ON 

I. Introductory: The principles of Wireless 
T••nsmission and Reception; Ether; Electro· 
magnetic \ IVaves· J;Iow. Waves Arc . <;:reated; 
Bigh-frequency 6sc1llations; Transnutting and 
Receiving Apparatus. 

II. The means for Radiatin~ and I n ter
cepting Electric Waves; The effect of 1nt~r
vening Co. untry Upon Electric Waves; Effect 
of Locality; "Stat ic"; Lightning and What It 
Is· Aerial Masts; Types of Aerials; Directive 
Action of Aerials; Insulation of the Aerial; 
Ear• b Connections. 

III. The Transntltting Apparatus: Current 
Supply; Magnetic Induction; Magnetic Fields; 
The Induct ion Coil; The I n terrupter; Electro
lytic lntcrruptcrs; Open Core Transformers; 
Closed Core Transformers; Direct Current; 
Alternating Curren t; Oscillation Condensers; 
The Helix; Spark Gaps· Rotary Gaps; 
Quenched Gaps; Aerial Switches; Anchor 
Gaps; Kc}'!I. 

IV. T he Receiving Apparatus; The Detec
tor• Telephone Receivers; How Electric \Vaves 
Aff~ct ·the Receiving Apparatus· Perikon De
tector; Silicon Detector; Pyron Detector; Car
borundum Detector; Galena Detector; Molyb· 
dcnitc Detector; T he Potentiometer; The Tun· 
ing Coil ; What Tuning Accomplishes; How 
Undesirable Messages Arc Excluded; The 
Loading Coil; T he F ixed Condenser ; V ariablc 
Condensers; The Purpose of t he Condenser . . 

V. Tuning and Coupling; How Tuning I s 
Accomplished; T he Results of Tuning; The 
Effects of Coupling; Inductive Helixes; The 
Loose Coupler; The Hot Wire Ammeter; D i· 
rcctive Wireless Telegraphy; The Braun Sys· 
km: Bettini and Tosi Method. 

VI . The Dignity of Wireless Telegraphy; 
Its Applications and Service; \Yireless Tcleg· 
rapby in Warfare; Wireless. in the Army; 
Wireless in the Navy; The W1rel!'55 '.fclcgr'.'ph 
Automobile; ·wireless on . an Aiisbip; Wire
less Telegraphy as an Aid to Press 'Work; 
The \Vircless Codes; How a Message Is Trans
mitted and Received; Tbc Breaking in System. 

VII. The Ear; How We Bear; Sound; 
Sound Waves; The Nature of Sound; Speech; 
The Larynx and Vocal Chords; T he Structure 
of Speech; Manomctric Flames. 

VITI. The Telephone; T he Telephone 
Transmit ter; The Telephone Receiver: The 
Photophone; Selenium Cells; The Thermo· 
phon. c; The Electric Arc; The Speaklng Arc; 
Wireless Telephony by Means of a Beam. of 
Light. 

IX. The Wireless Tclephone; The Difficul
ties of Wireless Telephony; A Simple Wireless 
Telephone; The Effects of Speech Upon Wire· 
less Telephone Apparat us : The Requirements 
of W ireless Telephone Apparatus; The Pro
duction of Undamped E lectrical Oscillations; 
The Poulsen Are; Wircle:;s Telephone Appa
ratus; The Maiorana Transmitter; The Re
ceiving Apparatus; The Audion; Transmission 
of Wireless Telephone Messages. 

X. Remarks ; Ma.xwell's Theory; Hertz's 
Discovery; Electromagnetic Waves; Tbc Po
sition of Wireless Telegraphy in the \IVorld 
To·Day; The Field for Wireless Telephony; 
The Status of the "Amateur"; Wireless of the 
Future; The Transmission of Power by \Vi.re
les.s. 

COP IES OF THIS BOOIC SENT ON R ECEIPT OF PRICE. 

MODERN ELECTRICS, o.~~~ .. 1 231 Fulton Street, New York City 

\VILen writing. please ment ion "Modern Electrics." 
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ELECTRICAL 
BOOKS 

Electricity S implified 
Bs T. OTonor Sloa.oc. Tllo obJect ot ""El•cLriclty 
Slmpl11ltd

00 

II lo make lhe subJect u Dllllo as 
fl™81b1o. n11d to lbow Wh.at t.bo modern concep
tion of elllCLrldl.r Is; Cl) show bow l\,("o plates or 
ditrercnt. mct11l1 lmmer1ed 1n a.eid can 1e11d • 
n1tssat:o around tho a-Jobe: to ~la.Jo hmY a. 
buntlle or copper wire rota.ted by n. steo.111 eoglue 
can bo tho ai:enL In lightloir our strceis: La 1011 
what the rnlt . obm. nod emaero a ro;• and w·baL 
h l&.'fl ond Jo\v tcnalon meon; and to nosn·e:r the 
QllClH lun• LIJat pcrpetuo.Jl.v 1u1se In the rnlnd In 
this ~· or olectr1c1~1·. 1~8 ll"'ees. P tk•, $1.00. 

How to Become a Successful 
Electrician 

Ry T. O'C.onor Sloam~. F:l\·ery you.rig mau '~ho 
wisl1.,. to bocomo a 1ucces.ru1 .iectrlclan sbould 
read this book. TL tell• ln slo1pJest language the 
11urest anti CA.i;lc&l. wn7 10 become a &U<..'t.-tss!ut 
el<x1rlclan. 1110 attalles 10 be followed. meU1ods 
ot work. n~1u or o,peradou autJ the reQuJremet1l! 
or ll1e 1uCCCQru1 tleclr1<1•11 aro pointed out and 
tullT etJ>lalnoo. 20~ pagCi.. l 'r!ro. $1.00. • 

Standard Electrical Dictionary 
Ily T. <>"CCl!lor Sloane. A Pr&cLlcal bo.ndbcolt or 
rercrmco. contaluln~ d<flolUona or •bout s.ooo 
dl1Unct wordt, tenns. an(I phrasos. 682 paaos. 
393 Ulustra1lou.. Ptlco, $3.00. 

Wiring a House 
By lf. J'nitL Shoq tTery &LOI> In the •'irlne or 
a mO<l<>m house and osplalos ""'1Ttl•lnir so u lo 
be <UdD1 uudemood. Dlr«:Uon. •J>Pl7 eciu&111 
10 a thop. Price, Z5 centa. 

Electric Toy Making, Dynamo Build· 
log and Electric Motor Construction 

Br T. O"Conor Sloane. This work lreats or lbe 
maklnf at home ol electdcaJ IOJ'•, <leetrl""I app.a.. 
talu•. motors. dfnamot. anll lnaLrwnonts In IJOO· 
er•l. nnd Is <.leslrnocl ta bdng within Ibo r"'1cb ol 
>-ounir and old lhe manufacture or r enulne a.nd 
u•~fu! olectr1e~ I 1"DPllancos. HO oaaes. Price, 
$1.0~. 

Arilhmet.ic of E ectrlcity 
By •r. O'Cooor Sloane. A practical l.realfsc on 
c1cctrlca1 c•lcu l&Llona or all klnd1 reduced to a. 
sorll'S or ru1... all or tho llmple•C rcnm. ond 
Im·ohtlnir on ly ordtnn r,' Arithmetic; ea.ch rule 
tl luatrotec.J h)" one or more oractlcat uroblem•. 
w Jt lt dctaJ led 1nJuUoo o! each one. 138 oaae.. 
Prleo, $1. 00. 

Telephone Construction, Installation, 
Wiring Operation and Maintenance 

By fl4ctcl11To 11.nd Cliehlnr. A 11roctlcal reference 
book a.nd g 1dt10 ror te:lophoN.o wiremen and con .. 
Lracto~. El"ory PhAso or l<ll(>l)hone wiring o.nd 
lntt.allo r.Jon corumonJ.v usod tcHta.y IA LreJ1t.ed in 1. 

urttctleat. rraohJc, lllld t.onclle man_ner. Intrtcale 
ma.1homalfcs oro aTOlded. and au apparatus, cir· 
cului and 1YsLems aro tJ1orm1ibl1 described. The 
•PPMdlz conlalo1 d cHnJUons er t1nlls uid tttm1 
used In Lhe tcxL SclectM ...Srlng lablu. wbleb 
aro ••1'1 hdprut. are lllso Included. li~ PLi .. 
rully UluJlra1cd. Price. Sl.OO. 

Commutator ConstructJon 
BT Wm. Butor. 'Ibo business end or " dynamo 
or motor I• Lho co1nmut&1or, &lid Utb ls wh u ls 
"i>~ lO cl•e lr0ubl11. lbls 1bow1 bow Utey are 
made, wllT they pt OUL ol Who.ck lllld Wluil lO do 
to pu t •em rlchl &Cllln. Prlt'O. 2S conto. 

MODERN ELECTRICS 
231 FULTON ST. NEW YORK 

W hen writing, please mcfltioa "Modem Elec1ric<." 0 

ELECT RI CS 

booklet published by the Nation 
Board of Fire Underwriters. you ca 
secure detailed information on th 
rules for approved wiring and electric 
installations. 

REMAGNETIZING MAGNETO 
MAGNETS 

(2387) ·w. L. Clunie, \Visconsin 
asks: 

Q. !.-Will you please explai n 
method by which I can magnetize lhe 
magnets of an ignition magneto by the 
use of storage or dry cells and g ive the 
voltage and amperage necessa ry as 
well as the size wire ? 

A . r.-There is no practical mel ho<l 
by w hich you can remagn cLi .:e the 
magnets with either s torage o r dry 
cells. At the factory t he magnets are 
magnetized by a large pair of electro
magnets operating on uo volts ancl 
drawing a very heavy amperage. tt 
requires an extremely powerful mag
netic field-impossible for you to se
cure with your facilities-fo r the mag
netizing of the s teel magneto bars. 

TELEPHONE RECEIVERS 
(2388) vVilliam Bernstein, Ne w 

Jersey, asks : 
Q. r.-\IVhosc type of telephones are 

the most sensitive wound to 2,000 
ohms? H ow much would they cost, 
and where could they be bought? 

A. I .- We are not open to contro
versy regarding th e relative merits of 
either telephone receivers, wireless in
struments or other apparatus, and ac
cordingly can stat e no opinion in this 
matter. However, we have in our ad
vertis ing column s a number of manu
facturers making the hig hest g rade re
ceivers and refer you to them fo r fur
ther information and p rices. 

COMPLETE WIRELESS EQUIP-: 
MENT 

(2389) Lawrence Jakes, Ohio, 
states: 

0. r.-Being a beginner and wishing 
to purchase a good wireless out fit that 
will send about 30 to 40 miles, and rc
cei,·e from 500 to 6oo miles, wil l you 
kindly advise me what instruments I 
will need, \Yhere I can buy them, and 
\\-hat power to use? 

A. t.-For receiving we wou ld rec-

MODERN ELECTRICS 

NEW BOOKS 
for the Wireless Amateur 

El ectrfcl&11'1 HllJldy 9...-_ 
ny Ptor. T. O'Conor Slune. 

Dynamo Bulldln1 for Aadou"' ., H .. t• Co•· SI 00 
1truct a Fifty Watt Dynamo, • 

11)" Arllmr J . Weed. 
Wlreleu Telqruhy & 1'tle!lheay, 1101,ly Ex· Sl .00 

plained, 
n.v Allred P . MorlrllL 

P1"1'Ctle&I Applied ElectrllltJ, 
By Da•ld Penn Moreton. 

Wireleu Telegraphy & T•laJh•nr, 
By 0 . L H oDPOtJah. 

Dynamo Electrlo Macbln-. 
Tty Calvin J'. Swingle. 

12.00 

11.50 

11.50 

Eleclrical Rallroadlftl u Applltd te &tu.m SS.SO 
Rallwa.ys. 

By s .. Aylmer-Small. 

Modern E!ectrlcal 
0

Con1truotlon, -··• Sl.50 
By Heney C. l!oC'$lmAOD A VI.ct.or B . •v...,q. 

Modern Wiring Dlaanoma and Deurlptlona. Sl.50 
Br Henry O. Horstmann & Victor R. Tou1le7. 

Practical Armature & Magnet Wlndlnt. 
1 

S J.50 
Sy Henry a llorztmano A Victor U:. Tolla eJ. 

Electrician's Operatlnt & Testlna Manual, -• Sl .50 
Ily :Henry c. Horstmann & Victor 1I. Tou .. e7. 

Elementary Electl'lclty UP·t,..Data, Sl .25 
Sy Sidney ..Ulmer- Small. 

Electrklty Ma.do Slmtle, 
°6y Cladt Qaryl Baaltlm, 

Fim S1011• In Electricity, 
By w. 1"""114 llurlson. 

1 1.00 

11.00 

Euy Eloctrfcal El<porlmaata & How te Matt Sl.00 
Them. 

Sy lo. P. D!clteuon.. 
Th• Hudy Veit Poekot EltotTlcal Dlot:l•Ul'1 s .50 

I~ Loather). 
By Wm. L. W-. 

Ston.go Batt.rt ... 
By J. T. ~'lbletL 

Telegnphy Sell· T111"1t. 
By Theodore A.. Edllca.. 

I .50 

Sl.00 

Dperato" Wlnoless Tele....,h & 1'oloPhtno Ha.ad Sl .00 
Book. -

By Vietor H. L&uabter. 
Elementary Chomlrtl"J' Sell• Tau1U, 

Sy H. E. Roscoe. 
Telegr.lllhY and How t9 LMn It. 

111 Wilson F. Frederlclt. 

Sl.00 

I .50 

IOo. Extra for any ol tho abovt bookl •1 moll. 

When o-rdertnK" aJ-w:us abe nam.1 of &utbor. 

MODERN ELECTRICS 
231 Fulton Street NEW YORK 

Screw Machine Products 
BINDING POSTS 
SCREWS, NUTS 

No. B-14 

Metal Sbmpln&• 

Drawn Metal Work 

Estimates furnished on a ll metal 'York 1" 
Blue 1'rint or Drawing. Fine Eltttncal and 
:Mechanical Parts 

CENTRAL MACHINERY & SUPPLIES Co., Inc. 
96 Warren St., New York, U.S. A. 

LEARN ~O 1 al~L ! ff model 
Ulerlot Alono~de"'dd" for mailing. with 

knocked down . pa e d win for assembling. 
blue prin t and complete a~! ba\~g barrels of fun 
Boys all oYer the countrY 1. This b your OP.· 
wilh lhe.m. An elegan~~~n pre•t:.nt 1hat he ",n 
ponun~ty to g~t you!uscm~nt. P~Tc and simple. 
apprcc.iate. b!tr a ilying dnicc more cntcrta111· 
~here 1s pro >"1i°~ord more iun for the boys 
IDg and that WI . I asing toy 
and gyown-upsthtban. cbljs . .fc~ 'oi t he . onatcri:tl nm! 

Owing '!' . e 'Cxce ,". moJel it ha> been used 
workma-!1.5.h~p m ;h~~s:: 1.:and in · ihc lecture ronm ... 
for exh1b1tion P CJ 1 • <tilu1ions. 
,,f several educat1ona m.> d 

Guaranteed to fl y or Money Relunde 

i- - • ~ 

~- ~c'ir_.'~t I 
I • ...... .~ 
I ... I 

These models a re 'fatno)ls u,~ worf~ sh~~rr1 rg~ 
I heir ~ffide ncy aula speed in oPYa ~acl1ille depend~ 
understood Lhftt t IC! c.ucfC:-~ 1 m~tcrinl used, nnd 1t 
a great deal 6n. the quaJ;11 <eien1ific method• onc:l 
j , also ·essent.Jal h to. use All of our models nrc 
hnve sk iJled m~c. "des._ k fr(lm the best ma· 
111a~e bybe~peC1blcnce ·r1"::~~f;;~ U1e great •ucoes• 
teroals o Laina e. 1 

• • d 1 b s nc\"er heen 
of this !it1lc ".'~~~ein 1J,1"~u~'0a,,• we

3 
arc <lesirous 

>0ld for less Lllill• ~- • ff rin g them :II 
of cleaning up our stock .. we at:c ~1e()O l':AOll . 
ihe remarkably low pnce 01 ., • 

PR.EPAID. . b. sh ~amp• <'heck mn.,~r You may rermt ) ca • .,. -• • 
or express order. 

MODEL FLYING MACHINE CO: 
1.'72 r.re-en....-ich S't.. ~ew , ·ork ( lfy. 

JU~T Rl.t\Dt 
4th fl). 

Revised and 
greatly enlarged 

Nearly 300 pages 

150 illustrations 

Contents of cba~ters:-
1. and n Gah·anometers. 3. R heostan, key< 

and shunt';;: 4. Vol!mctcrs and ammeters. 'n5. 
The \ Vbeatstonc bndgc. tl. Portable tesu g 
SCIS. 7. Testing with the ga.lvonomcterc br· 
The Potentiomc1e~. 9 .. Condease'f 10. \,,C 
lcSting. 11. Tesnn_g wtth the vo. tm e1er. ·,; 
Tesiiag telephone lines. 13 .. Testtnl!' te)~r~r . 
wires and cables. H. Locanng faults in IC c 
gra_ph and telephone cables. . 

1 
·i 

T ables; Index; with numerous pr:icuca a .. 
luslrations worked out. . 

Bno:nd. i.u. Cloth, $1.1 5 P ost1uud. 

Spon & ebamberlain 
123-G Libert:y St. Ne- York 

\Vhen writinir, p lc3se mention "M odcrn E lectr ics.,. 
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Free Trial 

No ~ooelJ Now 
ONL f $4.00 A ~ONTn 
~fN&ATIONAL PRICI: 

This is the offer that has Slartlcd tile type
writer world! 
Typewriter salesmen and agents simply can· 
not comprehend bow we do it. We actually 
1cll to the user at a price very much less than 
the dealer paid at wholesale. Our monthly 
payments arc exactly the same as rent. 
More than 10,000 orders have been 6Jlcd I 
We have no salesmen, no agents, no dealers. 
The quality of the rypcwriler, the extreme low 
price, the small payments, tile broad guar· 
anlee--lbcsc arc our only argumenlS. The 
typewriter we supply on this remarkable offer 
is not some unknown, untried make, but the 
world-wide Famous Model No. 3 Olivtr. The 
typewriter that everyone knows. It i.s o Visi· 
bit Writtr, just as perfect, just as fully 
equipped as though you paid the full cash 
p_ric.c. 
You get every perfection and every device 
that goes 0111 with this Model. You get oil of 
the extras; metal covCI:, base board, tools, in-
1truc1ion book, and the broadest guorontu ever 
given on a typewrilcr. 
The Olivtr is the machine with the type bars 
that atrike down ward; that has made the 
"write-in-sight" principle mechanically prac
tical. 
h is so slmelc lhat children learn lo operate 
it in ten minutes ; yet it is faster than the 
fastest cxperi. It possesses phenomenal 
strength, :i.nd will last :i. life time. 
No Money Until You See lt, untll you actually 
try it in yollr own home or office. Thcn
you make your decision. There is no saJesman 

· to inftuc:ncc or hurry you. If you keep it you 
pay only $t down. Il will pay for itself 
thereafter. There is no interest, no chattel 
mortaaee, no collectors, no publicity, no delay. 
This is positively the best typewriter offer ever 
made; the best selling plan ever devised. 
If you own a rypcwritcr now we will take it 
in trade and make vou a liberal allowance for 
it. I f you arc renting a typewriter you will 
want to send it back when you sec this one. 
Send your name and address today. We will 
send you a catalogue of the machine. lt 
won't cost you anything. You will be under 
no obligation-3nd-w, promise not to u nd o 
salumon. 

TYPEWRITERS DISTRIBUTING SYNIDICATE 
166C-7 North Mithig•n Boulevard, CHICAGO 

When writina , plcue mention ''Modern Elcctrica.." 

Qmmend: Loose-coupler, Yariable con 
denser, galena detector and 2,000 ohm 
telephones, all of which should be o i 
t he best g rade .. For sending: 250 
watt closed con1 transformer operat
ing on no volts A. C., oscillation t rans
former, rotary or quenched spark gap, 
key, condenser and aerial switch. As 
stated in the previous answer. we can 
fo rm no opinion or suggest any par
ticular firm from whom you might ob
tain lhese instruments. If you will re
fer to the advertising columns you will 
find the names of firms making the in
struments enumerated in the foregoin~ 
list. 

EFFECT OF DUAL AERIAL 
(2390) Charles Burton, Michiga11, 

writes: 
Q. r.-Will you tell me the besl way 

to hook up my set, which consists of 
a loose-coupler, variable condenser, a 
fixed condenser, galena detector, two 
slide tuner and 2,000 ohm receivers? 

A. 1.-\Ve are giving you a diagram 
herewith in which you will note that 
the two slide tuner is being used as 
a loading coi l. 

_Q. 2.-I have lwo aerials, one a four
w1re and the other a two-wire aerial. 
Both are connected to the same lead
in. Do you think that the small two
wire aeria l cuts down my sending and 
receiving range ? 

A. 2.-If the two aerials differ much 
in length you will find it difficult to 
tune both your sending and receiving 
sets, sharply, on account of the. differ
ence in the natural wavelengths of the 
aerials. If the two aerials are parallel, 
increased receiving efficiency may be 
obtained by usi ng separate lead-ins and 
receivino- on the larger aerial and 
groundi~g the smaller aerial at tbe 
same time throug h a single slide tuner 
by ·which it may be tuned to the same 
wavelength as that of the signals be
ing received. If the aerials are not 
parallel, but the two leads can be made 
parallel, nearly as good results may be 
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A Book That Every.Married Couple 
Should Own 

"The Science of a New Life" 
By JOHN COWAN, M. D. 

Coot&ln• tnronnatloo that LI worth 
lmndredl or d olll.n t.o an7 marrle<I 
coUDl• or those oooler:n01at1na m1r· 
r1&1a. Eodon<!d ud .....,mmendtd 
b7 the IO&dln.i medical ud rellai•u. 
mtla throuitbout Iba UD.11.0d Sl&Let.. 
uoroldl the , ..,...ta ot a h•P1>1 mu· 
dee! life. which art tn mu7 cueo 
Jeamed too We. No other boOll: lll<e 
It t.o be bad anJ'Wh...., al &117 P<lce. 
J\ote a few or th• dlallten. 

P ABT L lilrl'bae &J>d Il<I .a.dYUl· 
aaea. All• at Which to )fury. Tb• aw of Choice. Lo" 
AnlLl,yted. Qu&11u.. tho Man ShOl.lld A.TOid In Cbootlas. 
Qualltl" lh• \Vom&o Should Arold tn Cbooatna. 'Ibo A11at· 
_, and Ph11dolo1Y ol GillloraUon m Wom.ui. 'l'bt A.natom1 
and Ph.nlOloa or Ol!llBatlou to Man. Amatlm>.,.: lt• u .. 
1.11d AbuM!. Tbe J,aw of ConUne:oce. Cblldlen: '-'lle!Z Deslra.
blU17. 'l'ht U" of GenluL 

PA.l\T II. Tho ConccoUon of a New We. The Pb71loloc 
or lntor- Uterine Oro.,tb. Pe.clod or Geel.ALI•• Jnnuonce. I'r"I!· 
naney: ILi S1Rna and J)UraUon. Dlsordert of Prt.111WC7· 
Cbnftnemont. Man•Rcment or Mothu and Chlld aft<>r Dell'" °"· Period or Nuralna Influenoo. Dueaaea Peculiar to 
Wom•n. Dlt ou .. Pt!eullar to 111""- SterllJLJ and lmPotonce. 
SIJBl"F'-CTS ON WBlCJI MORE ~OIJT lllll $.UI). A UaPP7 
M.al'Tle<I lJfe. Bow Secured. 

'l'bu book II 8% " 6 lncbea In •I"'- 1 'h tnch"9 thick, and 
eootalns 400 pagco .. 1th 100 lllustraUont. P'rlct 13.00 - t· 
paid. Ell!l>l·P• RD deocrlotlve c1rculu £1'1na full and compl<U 
iablo ot eontcnla -• free to &117 add~ Aamta \Va.ut.d. 

S • l 0 f'&' TM ttoniUr price of "Sd'"'cp e c 1a &er ol' a New LU•" 11 U .00. In 
order to bun1ocll7 lnl?Oduce lbls worll: amon1 Ult rudtra or 
Modern Dectneo, we will for a tlrnltecl time, -d one 
eoo1 cnlr to •117 add.,,... -'ll&E• prepaid. uoon rteelPt of 
12.00. 'B'Urthermore. we will agree to refund 1our mono u. 
within un du• or the receipt of tho book. 1 0 0 !tnd It II not 
worth ma111 llml'e what 1ou 11&1d tor It. 

Tllre ad•anta(e of lhb olrer to·dAJ. thls minute, and 1ou 
wtU nefer recrtt. dolo1 10. 

J . S . OGU.VIE PUBLISHING COMPANY 
22 Roae S treet, New York Cl iy 

THIS Boo-K Belong1inthe 
Best Clau of 

Modern Scienti fic Literature 

Thll ts what one ourcbastt WTOt.O a bOuL 
this booll:. 

HOMAN'S A B C OF THE TEL E· 
PHONE, BY J . E. HOMANS, A.M. 

Young men ;ou need It. It wlll proYO 
or aeslstance to those who dwre an ex
plaoatlon of tho general prtnclpleo or 
dlft'ercot aPJ>ti.ratua and 1y1tem1. Con .. 
t.ains 29 Chapters wl lh complete Index 
tor ready ttlert111c.e. 

Only $1.00 
Postpaid 

'nlo A B 0 Of 'lhe Ttl<Pbcn• II a boOll: nluable IO 
all _, lntonisl~ tn U>lt ..,.. tncrullna lndu.UT. 
No Ul)ell60 hu been apo.red by the publishers or Ille 
Lulllor to make lhls the most comp~ensl•e handbook 
..,er brou~ht out rclallna to the teleohone. 

'!'he •olumo conlalns 375 pag0&. 268 Ulu1trnt10111 and 
dl•«T=a. u b houdsomely bound In black .. uum clolb 
and 11 • cenulu•IY lfOOd bOOk without rorerence to colt. 

OUR Q UAllANTEE: Money will be returned LO pur
chuer tr llook ii DO~ 08 represented In t.hll &dYortllemCDl. 

\VRITll) TO-TIAY. JL belongs 1n your labOrAtorJ. 
You 1Ua1 romlL b7 caah~ 1tam.tJ:&. mone1 or CXDr6'1 ordor. 

MODERN ELECTRICS 
BOOK. DEP'T 

231 Fulton St. NEW YORK 

Whe n w ritin11, please mention ·· :\lodHn Electrics: · 

obta ined. The reason for the increased 
efficiency li es in the fact tha t the ~ec
ond aeria l, having little ur uo <lamping, 
oscillates freely on the w:n·elengt:11 of 
t he incoming s ignals and re-rad1a~es 
l!nergy which is picked up by t he aerial 
to v,rhich the receiving set i:;; connected. 
This method is used to some e.'Ctcnt at 
the klarconi Transatlantic stations at 
Glace Bay and Cl if den to strengthen 
the received s ignals, the sending aerial 
being tuned to the incomi ng wave and 
then grou nded. 

CONNECTIONS F OR L OADING 
COIL 

( 2391) Chas. Snyder, Pennsylvania, 
\\'rites: 

Q. r. Kindly advise me how I can 
connect a loose-coupler with a single 
::lide tuning coil so as to increase the rc
cei,·ing wave-length of my station. 

.'\ . r. Place the single slide huiing 
coil in series with the aerial and the 
loose-coppler , so that the s lider of the 
tuning coil is connected to the aerial and 
one end of the winding to the loose
roupler. 

QUENCHED SPARK GAP, COIL 
CONNECTIONS, WIRELESS 

SCHOOLS 
( 2392) C. Challman, New York, 

asks : 
Q. r. Is it possible to construct a 

square quenched spark and obtain as 
good results as with the rolllld form? 

A. I . vVe have no available data re
garding square plates fo r quenched 
spark gaps, but believe that if the pla tes 
a re made embodying lhe same principles 
as the usual round type, the results 
should be about the same. 

0. 2 . Can I connect two one-inch 
coils in order to obtain a two-~ch spark? 
I intend to connect the primanes in mul
tiple and the secondaries in series. 

A. 2. Provided you connect the pri
maries together in the correct manner so 
that the current ( if it is D. C.) does nol 
flow in opposite directions in both coils . 
and the secondaries likewise, you will 
obtain satisfactory results. However, 
both coils if operated on direct current 
must be operated by one interrupter 
common t.o both. Probably the spark 
produced will not be a:: long as lhe sum 
of both separate spark lengths of the 
coils indicates. 

2-.fODE R N ELECTRICS 

~- -~ 
"Cbt €1tctrical masazint Tor €Utf Pb0'1P '' 

FOR THE NOVICE, THE AMATEUR, THE 
EXPERIMENTER AND : THE STUDENT 

E..-ery home a bould take at least one aemJ-teebnJcal mngndnc and k eep UI to date on tltc n e w wonders and a d '\' ance• In c l ..-ctrlcity-llode r n E l ectric s 
U.l"ratea a.nd de11 crlbe• these S"u.l>:leet s in a llt}' l e thn t c an be >"end and 

understood by ever y 11.Lembcr of the t .IUllily. 

"'· 1 

lo.3 

T HE brighest and most interesting "plain English" 
electncal mon1hly magu.inc published. nnrly five years 
ol~. 112 to 1H pngcs monthly. New d epartments on 

aeronanttcs and Th A th .t w· I 
"with the in· e u or1 y on ire esa 
vente r." .The magatine to re ad if you want to keep up to 
dnte o!' ~1rcless and progress in electricity. With one year's 
subscr1pllon lo Modern Electrics for a limited time on ly w e 
a,re making t he following:-

THREE OFFERS 
l. 

LJTTLE IlliSTl, E n MOTOR. 3 % l n . hl~h. 
finish e d t n black ename l with n ickel 
plated trln.unJn~"· three pole JLrmntllre, 
fitt e d with polJey. F ll£ 11: 

z 
DLE RIOT l\JOOEL i'IIONOPLANE-Gunrnn-

teed t o FI~·· FREE 

3 
Electric Thriller -:\Jugneto- This little 

shocking mncblnc i5 a su rtJrisc in mechnnicul 
perfection, fittisb, nnd free from danger. 

By luming the cran k slow or 
fast I.he curr:ent can be regul:ued 
so tlull a shgbt or se vere shock 
can be produced. 
• Every boy wan ls one for inst rue· 

llon and cxperimcnL h i1 a veri· 
t:able fun_ factory and in a irroup, 
SJdc-splnung laughter is c reated by 
the =}'. 3Jl!lL<ements a nd trick$ 
~e machine is Caf>"hlc of produc· 
uig. 

It strengthen~ the n e1"VOU$ IY5· 
tem1. cost~ nothing to run, cnn be 
'!PP ie~ w1tho!'t a id and supersedes 
m~uction c·oiJs and medical bat
Lc n cs. 

Furn.1'11\ed complete "With 
hnnd e l ectro dee crank 
niuJttplylng a-ear,' e t c et..: ..,. 
FRET£. " ~ ... 

#'#' 
Send $1.50 Today in caah, ctampa or M. o. and get # M E 

MODERN ELECTRICS for # ' 
one year and your choice of the above off era prepaid ABSOLUTELY FREE # COUPON 

PLEASE USE THE COUPON -~ • 11no1RN fllCTRICS 
Money Refunded Immediately i.f not Pleaaed i.n Evc.ry Way .,.. ~11 ,., ,_ s .... , .. L'e• Tork .. lf. f . 

• £nc1otod Ind II. !IO t < .. b. 
..6. stamps or M 0 ) tor wbloh 
... teod ma J>Np~d t11f c.hol• + Of th• oJltrs. u follow1 : 

#' on . i~~;.·, • d'~~~l,;d • f~ • ·,;;,; · ~~;;; 

MODERN ELECTRICS 
'FULTON ST •• lfEW YORK 

15 . $1 • tt .. m.Ll Md Jro•lorn lfltc"'1•1 fot -

cperCopy A:!b'}~ft~i:' .50perYear • • Ma::·.~~~~~~~~~'. ............ . 
• ltreet . . .... ....................... .: .. ••• 

,_ ••••••••••••••••••••• ~# City and S1:.1te ............. . . .... . . 
' N ote-For N. Y. C. or Canada add 35t; 

Forei= 60.;. 
\Vhca writing, please mcnu nn "~1uUcrn Ekctrics.0 



MODERN ELECT RIC S 

Needed Every Home 
The " Dandy" 

Vacuum Cleaner 
for 

Carpels, Rugs, Walls, Tapts· 
try, Curtains, Drapery, 

Plcturts, Etc. 

for Sweeping and Cleaning 
The fntrodu<.tion of this 

Apparatus bas created a rev· 
olution against the broom. 

I t i.s a well known fact 
that a broom presses most of 
the din into the carpets and 
only part~Y s~eeps . the sur· 
face whole 1t raises the 
ge rms and dust in tlac room. 

The suction of our cleaner 
draws All the Dlrt and 
Germ11 tnto the reccp· 
tacle of the cleaner and re
m:iins there until same is 
emptied. 

The durable construction 
of our cleaner makes the 
apparatus last a lifetime. The wclgbt of the 
a pP.aralu• being about 10 lbs. only. enables a 
child to handle and operate same very easily. 

With the "Dandy" clcanin11 day will be con· 
verted into a day of ple:isure. 

\Ve arc star ling the sale of these apparatus at 
the special price of $7.50. delivered prepaid any· 
where in t he U. S.- A price every household can 
afford. Sen d "" your order to-day. 

Yon will. ne"C'er regret lt. 
G~IFFITH SPECIALTY COMPANY 

80 Greenwich Stre.el New York City 

~ 
REAL EDUCATION EX6ELS 

Bec,ausc you Jive in this elect
rical a Q'.e you are interested in ex· 
perimcnlinll in and Jcaminll about 
electricJIY. The ma1tazinc that will help 
you Is 

ELECTROFORCE 
"The Technical Magazine for Everybody" 
This cont ains live up-10-dnle educational 

and practical articles and n otes de.<cribing and 
illustrating how to run wiring for lights and 
motor&, and giving experiments in the new 
science E lectro-chemistry. An additional fea
ture beginning in the April number is the 

JUNIOR. DEPARTMENT 
Which shows the boy and electrical beginner 
ho'" to make his own appnra tus. givin g full 

details. 

A Quarter For Three Months 
\\"rap up a quarter now and we will put you 

on nur paid-up subscribers li~t for a quarter 
of a year. Address 

ELECTROFORCE PUBLISHJN6 CO. 
Stroh Illclg. Milwaukee, Wis. 

\\lhen writing, please mention ··~iodern Electric.• ... 

Q. 3. A re there any places in New 
York City where one can learn. the tele
graph and wireless codes? 

A. 3. Yes, there are several schools 
where telegraphy is taught and by refer
ring to our advertising columns you will 
find the names of a number of well
known institutions, located in New 
York. 

INTERRUPTER TROUBLE AND 
PILOT LAMP CONNECTIONS 
( 2393 ) Glenn Howe, Illinois, states: 
Q. r. I have an interrupter " ·hich I 

have attached to a lamp socket and upon 
pressing the key the first time secured. a 
fairly good sized spark from my co11. 
The second time, the socket badly fused, 
and the third time I could obtain no re
sults whatever. What is the trouble? 

A. r. The interrupter in the first 
place drew a heavier current than the 
socket could withstand, with the result 
that the metal parts of the socket melt
ed. As a result, the connections of the 
socket were probably broken rendering 
your set inactive. \ iVhen using the form 
of interrupter containing a metal rod 
within a porcelain tube, a choke coil 
should be employed in series to reduce 
the amount of current taken from the 
supply lines. Better sti11, .both a choke 
and a resistance coil will 1.Je fount! more 
satisfactory as they will prevent the ex
cessive amperage drawn from the sup
plv lines when the interrupter and coil 
a1:e connected directly to the lines 
through a key. 

Q. 2. vVhen the key was pressed us-
ing the above-mentioned interrupter all 
the lights in the house ·were nearly e.."X
tinguisbed. What was the trouble and 
how can it be remedied? 

A. 2. The answer to the first ques
tion applies likewise to this question. 

GLENVILLE M. E. WIRELESS 
CLUB. 

At a recent meeting of the Glenville 
:0.'1. E. Wireless Club. the following- new 
officers were elected: president, George 
Aldridge: vlc.c-president. James Stuart : 
secretan·, Howard Campbell; treasurer, 
James Battles: instructor , Dr. Aldridge. 

Address any conununications to the 
secretary, 12620 \ \'ood!\ide Avenue, 
Clen•latid, Ohio. 

MODE R N 

MIA TT Procures 

PATENTS 
1868=1913 

Tl\~-

6. W. MIATT, Counselor at Law 
Solicitor of U. S. aad Foreign Pateats, etc. 

Offices: Temple Court, 5 aad 1 8eekm1a St., llEW YORK 
"Phone. 5437 Cortla.ndt: Niaht. 3390 Mominaaidc 

Electrical Engineering 
If you. o:ould only realize that this offer 

plnccs, w1th111 your reach the results o f the 
cxpcnen~e, exclu•ively published, of scores of 
Am.cr1~a s most able electrical engineers! 

EL ECTRICAL ENCl::-IEERING is a gre•t 
mon1hly technical ~~guine for electrical cngi· 
n~ers !Jf responsibohty. The next 24 issues 
-...,11 bnng you !)VCr l ,000 pages, covering every 
ph3~e of. electrical work. A veritable cncyclo
pedoa. l\ot a cheap, common or inferior article 
ever appears. 

WHAT le. 
A WEEK 

WILL DO ! 

0 n I y $1 .00 buys 
EL ECTRI CAL 
£NGI N EER ING 
for two r,cars, and 
c o p y ' Electrical 
Engineers' H a n d· 
book," 4H p.. 288 
illus.; one of tlae 
most valuable hand 
books ever pub· 
Ushed at any price. 

O r $1.50 buys ELECTRICAL ENG1XEER· 
l !'I~ 2 yrs. and "Ques1ions and Answers on tbe 
!'latoonal ~lectrical Code,00 232 p., 4x6~ 
inches.. T h1s book is just out. It is by an 
authori ty. It tells exactly and plainly what 
the code requires for every job. 

~2.00 buys both books and ELECTRICAL 
E~GL'\EERING for two Jears: the best bar· 
~aob "AsK ~~-sht, but ol\r:v :sAcK TF 

This offer will not be accepted 
through news companies or agcnu. 
Old. subscribers ~ay take advantag" 
o.f it by extending their subscrip
tions two years. 

ELECTRICAL ENGINEERING Grnn t Build ing 
' AtJa nta , <;a. 
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FREE BOOK ON MOTORING 
- explains how 
we can start 
YOU in the 
aut o m obile 

SYSTE.M busi ness as 
REP.<URMJ\N, C:eAOFFEU1i, SALESMAN or 
as an AUTOMOBIWl: l\llECRANICl AN-with
out capita l. 

II we pr-ove to 1ou Lha.t we ba-re started hundreds 
ot olhers-wbo hlld oo previom e:QJerlcnee and who 
knew no mare a.bout an auto Uum you do rtabt now
will you enroll f Of course TOU would. Now the nert 
thing tor :rou to do b to write me lusl u Quick at 
possible and I" me proro 11. 
Dyke's Syttem Of Teaohlnt by Mall With Worl<.lnt 

Mod tis 
ls 10methlnr new, Wo u.e real modcl&-nol JU$t one 
but. ftve. We are tho orlginatnn ot the e.ratem or 
teaching by mLll wltb mooel&. We alllO use cbart.-
175 or them and a 10-page manikin. Our 40 111alru1> 
tions and n c.ualnna.o'o I.nstruclions aro &lmpllclt,J lt
e.el!~lm1>le aa A B 0 , 

We can 10 thoroughly train you that JOU '""' open 
a ropalr thoP or drlre a c:ar and make malll' limes 
more lha.n 100 ere mal<lng now. Don"l toriict. we 
help rou 11et rour start wUh our Employment Plan, 
It you W&nl ll, 

WRITE US TODAY FOR THIS 32 
PAGE ILLUSTRATED FREE soup;. 
UT- it is i•stmtlve i1 Itself. 

DYKE'S CORRESPONDENCE SCHOOL 
of MOTORING 

Box 19, Roe Bldg., St. Louis, Mo. 
Noto: Tb• ccsi or tha ccune 11 but $12 
~bl now. The instructions on 16nlt!Oll 
lllld Ya111eto oubject alo-oe b wot1.I! ten 

ttm.es tbla amoUJlt.. 

Books That Really Teach 
the lhinga you want lo k•ow. and In 
a simple., pruticaJ way tha_t you can 
undentand. 

Our Ul:uslra1cd cao..loiiuo ...m be 
stnt free upon_ reiqu5t-. leUa all abou:L 
the PractiC3.I llechanlcal lloob for 
Jlomo Stud:r thal we publllh. 

\\"rile tntl&J' tar this llP··to..,ate and 
complete lllustr:sted CatnJoguc and 
Pni:rular Drice list. IT IS FREE. 

ELECTRICIT Y MADE SIM PLE. 
By Clark Caryl Haskin.. 233 
Pogcs, 108 Illustrations. 12nio, 
Cloth Dlndin£. P r!< ...... .. .. $1 .00 

Jusi the book ror bca'lnnen and 
el<Ck!c.tl wornrs "bate ooPQrtunltles ror pining 1nfoT111A· 
Uon on tho bu nches ot eloctrici!J' hare bffn Umll<!d. 

EL~MENTARY ELECTRI CITY UP TO DATE. By 
Sidney Aylmtr Small. M. A. I. E. E. Uruo. 
C10U1. 500 l'actt. 206 mui taU(llUI. Price ....... $1.25 

THE HANDY VEST POCKET ELECTRI CAL DIC· 
];l~N~Y. B~ Wm. L W•ber, M. E. Clolb. 

e ces. lnde:t<'<L . .• •• ., •• ., .... . ............ $0.25 
Full l.euther. Gold Edges. Indexed.. .. .. .. ... . ... . 50 

re:J~1 ~~~~!., ~~ &ok Stores or sent Poot~• poJd on 

Frederick J. Drake & Co. 
Pnblisbers of Sell-Edncntlonnl Dooks, 

D ept. 22, 1325 lUieblgun AT.,. 

OHJOAGO, U . S. A . 

When writing, please men tion " :'lfodem Elcctric!i.0

" 
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Patents & Trademarks Secured 
PATTON SERVICE MEANS 

PATENT PROFITS 

Personal Work Moderate Fees 

HARRY PATTON CO. 
McGill Bid•· Suite 310 Washington. O.C. 

Trade Maru and Copyrights 
Send your business dire<:t lo Wuhinaton. 

S ave& time and insures be'tter service. 

PersOllill Attention Guaranteed 
30 Years Active Pradice 

BOOK .WlTH T t:.RM:> FREE 

E. G. SIGGERS 
Patent Lawyer 

SUIIf 2, N. U. BLDG., WASHINGTON, D. C. 

Patents Procured and Sold 
Your illen wi ll hn,·c a c~•h \'aluc whet! pnlen ted; 
build n busine~• on your itkn 0 1 patent n 11 d sell it 
outright; good invention.5 make fortunes; copy right, 
trndernarks nr1d desi11ns als•i: flOOK FREE; send 
sketch Lo·day. 

lf .• J . SA 1\ D I~ R ~ 
!? CrHl y Build ing, Chlcn~o. 

PATfNTS c. L. PARKfR 
Patent LaWYer 

8 McGill Bldg., W ashington, D . C. 
Patents. T radr.marks, Copyrights, Patent litigation 

Ku-lbook for lnteolO--'"'I. .. PntMUq, Bs:plolds• • •• 8•1ll•c 
i.wutlo•• ,. ten) .trM upoo NQWld-

LAURENCE J. GALLAGHER 
Fo<merly Assistant Examiner in the 

United States Patent Office 

Patent Matters m the 
Electrical Arts Specially 

Correspondence I n,·ited 
NEW YORK 2 RECTOR STREET 

ARTHUR PHELPS MARR 
Electric:t.l Ensinea and Solicitor of Patents 

AMERICAN AND FOREIGN PATENTS 
TRADE MARKS AND COPYRIGHTS 
Espert Advice and Assistance FREE 

Wrii:o fo:r Book.l•t. 111 fULTt• ST. KlW TOH CITT 

1\buire on Jatent.s 
DECTOR STAND 

( co r) O liver Metzler, of Wymore. 
-:\ ebraska, sends in a sketch o f a univer
sal detector stand and wants to !mow if 
a patent can be obtained on same, or i £ it 
infringes 011 any other detector. 

f A.) This detector closely resembles 
detector s tands which are a lready on th e 
market and we feel quite sure no patent 
can be obtained on same. 

,\ s a matter of fact we believe it 
would be impossible to secure a funda
mental patent on any detector stand, and 
any other patent which might be secured 
could cover only details of construction 
and would therefore be worthless as it 
is a comparatively simple matter to make 
up a detector stand \vruch \\'oulcl do all 
what one '"hich was patenkd would do. 
and still not infringe upon the patent. 

LOOSE COUPLER 
( 102) Chas. E . Apgar, of \\'estfield. 

-:\. J., state$ that he has devised a sm;'lll 
loose coup ler which, in connection with 
a stuall aerial a llows, him to tune in dis
t:mt stations h:i\'ing wa,·e lengths tip to 
2.~00 meters, the loose coupler being 
equipped with a special fo rm of winding 
which permits of this. He wants . to 
know if we would recommend securing 
a patent and also. what the commercial 
possibilities of the device would be. 

(A.) It is possible that a patenl could 
be secured on the winding, but we thi11k 
that e.xcept for portahle !'ets such a loose 
coupler would haYe no :uh·antage over 
ordinary loose couplers of the same tun
ing capacity, and there fore it would ap
pear that the commercial possibilities 
would not be great enough to warrant 
the seniring of a patent on it. 

PERPETUAL MOTION 
(IO,) ) Owen Lowe. of Baltimore, 

:\fd .. sends in a skelch of a device to be 
altached to the pulley of a dynamo and 
furnish the power necessary to drive the 
dynamo by means of atmospheric pres
sure. 

(A.) An examination of the device 

\\'hen writinir. please mention "Modern Electrics." 

shows that i l is similar to attempting to 
lift oneself by pulling up on one's boot 
straps. Tt is simply a perpetual motion 
scheme and it will not work. T n all 
probability the patent office would not 

MODERN 

l3r PROTECT YOUR IDEA ! ~ 

Pat~!?~~~Pay 
• • Your bU&inea& Ulill hmre 11111 s>encmaZ atleniion. ••- E . E. V. 

•• $511, 531,11 IWE IT IT CUEITS'' 

BOOK "What and How to ln
yent-::-Proof ot Fortunes 

. . , in Patents" Free, con
tammg: 'Patents Wanted" "How 
to Advertise Your Patent, 11' etc 

FREE : Ins tructive 112-pagc Guide 
Book mailed upon request. 

R.EFERENC~ 
Lincoln National Bank. w ~·-.Little GiantB.a ..__ ........... asw..ugtoa, D. C. 

• !J' c '""a Co,, Alma, M1ch., and Dallas, 

Elcdro Import! c . Texas Ameri ltall ng o. • · • • ••• • ...... New York, N y Fann:. M1 -c•Y Appliance Co ....... . Oil City, 
0

p..: 
Griftin Mf g. o,. • • • • • • • • • • ••••• •• Norfolk, Virginia 
Warsaw~· ~jj.;:i:' •• .......... ••••New Yod:, N. Y. 
Butler :Etn~eerln Co ... ·•··········· Warsaw, N. Y. 
G · 1 :Etlectri c g Co .. ·••• .. •· .... •••• Akron, Ohio 
G:Y .Llth c oh ... . ..................... Akron, Ohio 

ograp Co .. ••••••.•...•. . New York, N . Y. 

l!:z'pert-Prompt .5ervtees . Hlahet1t ~eferencH. 

E. E. VROOMAN 
I~ 1'1tmt AU.r-r, 1'1tal llliptio1, Piltlll l.Jwyer 

809 F St., N. W., WASH., D. C. 
Kyofticca a.re .loc•\ od ~rua the rlr" ' t rom ib6 U. S. Pat.ea\ Oflice. 

ELECTRICS 195 

P~!~~!S 
Secured or Fee Returned 

Send model or sketch and description of your 
invention for free search of the U. S. Patent 
Office Records. 

OUR B OOKS mntle d free to anT 
addre.i... Send for t b e 11e books 1 the 
:tlne11t pn bUc aUon" eTer issu e d f o r 
free dlortr lbutlon. 

BOW TO OBTAIN A. PATENT. Our illus
trated 80 page Guide Book is an invaluable book 
of relerencc for inventors and 100 mechanical 
movements illust:Tated and described. 
FORTUNES IN PAT1!1N'l'S. Tells how to in· 
yent for profit and gives history of succ:esa!ul 
mvenl:Jons. 
WBA.T TO INVENT. Contains a valuable list 
!>f Nt1f1 Ideas Wa" ted. Also infonnation regard· 
tng pnzes offered for inventions . among which is a 
Pl'l ze of One 1'1lillon Dolin.rs offered for 
one invention and ~10,000 for others. 
PA.TENTS THAT PAY. Conl.allls letters £rom 
successful clients. I.ht of Patent Du,..era. 
Also endorsc.me.nls from prominent inventors, 
~~nufacturcrs, senators, congressmen, governors. 

We advertise our clinitJ' invenlions free in o /isl 
of S unday newspapers witl• 111/o million circulolio" 
and in lloe World's Pro(ITess. Sample copy fr6'. 

E lectrlenl Ca 11e11 a Specialty . We have 
secured many important electrical patents. 

Victor J~ Evans & Co. 
Vmr Bldg., 724 9i. SI., N. w., w ASHING TON, D. c . 

PATEN TS PATENTS~~~~;,~~; 
THAT PROTECT AND PAY FRE.E A. W adderbum, Pat. Atty., Dept. M., Wa.!iiaRtOft, D. c. 

BOOKS. ADVICE AND SEARCHES 
Send sketch or model for search. Highest Refei-en~ \Ve can f u r n l"h an y hook pnhlls b ed. 

Best Re.uh:o. Promptnesa Assured . \Vrlte Book Uept.. " oo lc ru E l e ct rte .. , 

Watson E. Coleman Patent Lawyer z:a F uJl on S t .• N. Y. 
624 F Street. N. W. W asbiaaton, D. C, 

THIS OXYOBNATOR F R E E 
BOOKLET 

• 

EYe17 sick man and woman bl the 
lllDd should read this u eat booklet. 
Costs notWna tO get It. Jt DOlnlll 
the way to honest beaah. true 
wealth, real h•Dtrtncn. The more 
1ou have sut!'Med. the H\"lrtr your 
allmen~ the more J'OU haft 11doc
tored"- lb• more JOU need 10 rud 

thll wondorl'UI 1114<7 abOUJ ()xysenator. the mOll mar
<elous dlJcln'tr7 or t.bo a.;e. No matter wbU tbe ago, lt 
la to your a dvantage to read thla booklet f rom co•er 1o 
corer-~b~thcr you ha.re stomach or bowel trouble. rbou
matlsm, lirer. kidney or bladOer dlsonler, eal.llrrh. Jung 
or IJroncbl&J tnluble. blOOd or nenoue dlseou, &Ilment 
or woa.lme:ss oecullar to men or women.. scrofula. 8rJ&ht•s 
dlstt!tt, blood POI.ton, agpendlcltls, or what. fl mows 
how tbousanda 11 .. e been cured b7 lhts 1rond"'1UI d._,.,· 
•'7 wtthnut medicine or knJJe. and artu all elle failed. 

W E.STERN OXYOENATOR COM.PANY 
BEATRICE. NEBR. 

"RED DEVIL" of course means 
The Standard of Excellence in Tool Quality 

No. 1650 

Our No. 1050 "R ED DEVI.L.. Bonded 
Plier stands at the llead of ALL PHcn.. Ab· 
solutely guaranteed for two 7ears' bard service. 
You want this tool Cct 1t from your loc:al 
dealer. lI he can't supply send us ~1 .75 and 
one o_nly sample pair s• will be sent you 
postpaid. 

SMITH & HEMENWAY C0.,215 Chambers St.,N.Y. 

H You Will Take Advantage of This Right Away 
. In ad~ition to s~ndlng CAS r:1'ERG Y. which is the U\'eliest and ncwsieg1 for those 
interested tu gas eng mes, for one year. we will send ,-0 u free 4 copy of "How to R d 
1nst~JI Gasoline ~ngines." GAS E NERGY covers the S tationa ry, Portabl e ;\u to'::obfile. 
~tannc. Ae ronautic, and Producer. fields In a way that no other paper does. just send soc. 
m postfage or currency :ind we will enter your subscription for 11 vear and mail vou grab·s 
copy o the above mentioned book. • ' 

GAS ENERGY CO., 22 Murray St., NEW YORK CITY 

When writing. please me ntion "1v!odern Electric•.'' 
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11 R11LF D0LLAR 
Puts you in possession or a 
'2!2!!L bound volume oi the 

1912 

·MOTORCYCLE 
MANUAL 

.A. Motoroyclopa.edia oi useiul Iniormatlon-1'lo
torcycle Engine and Frame Pa,rts Jllustrated and 
Described: Their Functions SetForLh aml Trouble 
:RemediesGiveu- IIow t0Tot1r: Sta.to Liceuisennd 
Other Regulations - Officlal Rnci ng °Records: 
Horsepower aud other Mecho.nlcal Formulae- A 
Motorcycle Trade Directory, h'tc., Etc. 

All you want lo know about the .Motorcycle. in 
handy reference form. 

TheMe.nual is Mo.giv,ine size, ix 9 inches, bea.uti
fllllYl>rinted throughout on coated Jl!l!let'· Intlls
peusable t-0 Motorcycle ri(ler; and dei•lers. ii.nd 
to those about t-0 buy machines. 

Bound in cloth, 50 cent~: paper covers, 25 cents, 
postpa.ld. Send sta.mps, money order or cash to 

Motorcycle Illustrated 
5 1 CHAMBERS ST., NEW YORK 

The 
Boys' . Magazin~ 

FREE 
Send us the names and addresses 
of 5 boys (from 8 to 18 years old) 
and we'll send you a copy of this 
splendid magazine f r e e. Great 
stories. Beautiful illustrations. 
Hancl:>ome covers in colors. Edited 
by WALTER CAMP. Depart
ments devoted to Electricity, Me
chanics, Athletics, Photography, 
Boy Scouts, Carpentry, Stamps 
and Coins. 

THE. SCOTT F. REDFIELD CO. 
214 Main St., Smethport, Pa. 

ELECTRICS 

even accept an application for a patent 
on the device. 

BINDING POST 
(104) David Kuskin, of New York 

City, sends in two sketches of spring 
binding posts and ask if they can be 
patented. 

( A. ) We do not think that either of 
these posts cou1d be patented as Type I 

resembles the spring clip used on a well
known battery conector while Type 2 re
sembles one of the forms of binding 
post shown in the Fahnestock patent 
described in om March number. 

LOOSE COUPLER 
(105) Sam Place, of Norristown, 

Pa., sends us a drawing of a. loose coup
ler of ordjnary design and wants to 
h11ow if he would fofringe a:ny patents if 
he made and spld such a loose coupler. 

(A.) We do not think he would be 
running any more risk in mal<ing and 
selling this instrument than does practi
cally every other manufacturer of ·wire
less apparattls. 

LOOSE COUPLER 
( 106) F. R. Peebles. of Lincoln, 

Nebraska, asks if it will be necessary to 
get a patent on a new style loose coupler 
the shape being entirely different and 
having two sliders on both primary and 
secondary. 

(A.) Unless the loose coupler gives 
much better results than !:hose now on 
the market we do not think it would be 
necessary or even advisable to spend the 
money necessary to secure a patent. 

PHOTOMETER 
( 107) R. 1fichaelis, of Ridgvvay, 

Mo., se.nds in a design for a new form 
of photometer and asks ·jf we think a 
patent could be obtained on it. 

'¥hen writin~. please mention "Modern Electrics." 

(A.) This looks like a good device 
and would be worth patenting if the 
scheme has not already been patented. 
It would be well to have a search made 
of the Patent Office records for pho
tometers embodying the principles dis
closed in this one, before spending much 
money for a patent. 

MODERN ELECTR I CS 

25c. Books 

on Practical 

Subjects 
COMMUTATOR CONSTRUCTlON 

Bv Wn.LIAM BAxTEJt, Ja. 
The business end of any dynamo or 
motnr of the clirect current type is tile 
commutator. This book goes into the 
designing, building and maint enance of 
commutators ; shows how to locate 
troubles a nd. how to remedy them; 
everyone who f usses with dynamos 
needs this. Fourth edition . 
Price ........... . . _ ... ..... 25 cent• 

WIRING~ HOUSE 
BY HERBERT PRATT 

Shows a house already bu ilt ; tells just 
b.ow lo start ahotit wiring it; where to 
begin; what wi re to use : hov.r to run it 
according to Insur ance Rules; in fact \, 
j!-'st the infoi:ma:tioo you need. Direc· 
no_n;; apply .equally to a shop. Fourth 
editio.n. Price . .. ........ . .. 25 c ent • 

BRAZlNG:AND SOLDERING 
T3Y JAMES F. H OBART 

Tbe only book that shows you just bow 
~o handle an y joh of brazing or soldcr
m!! that comes along; tells you what 
m1.xt11re to use, how to make a turnace 
if you need o ne. F ull of kinks. l'i fth 
edition. Price ..... . . ..... . 25 cent• 

TURNING AND BORING TAPERS 
J3y FB.£0. fL COLVIN 

There. are two ,,·ays to turn tapers: 
the right way and one other. This 
~reatise has to do with the right way; 
1t tells you how to start the work 
properly, how to set the lathe, what 
tools to use and bow to use them and 
for:y and one other little things' that 
YO? shoulcl know. Fourth edition. 
Pnce ... . ... . .............. 25 cent. 

DRAFTING OF CAMS 
Bv Louis RoutLLION 

Every mechanic is interested in Cams 
and this shows just h ow to Jay the.,; 
out for any kind of work you may 
)lave. . T.here is more real Information 
m this ln tlc book lhao in others that 
cosl more. T.hird edition. 
Price ... . ..... . - .. - - - - - . _ - .25 cent• 

THREADS AND THREAD CUTTING 
Bv CoLvrn.SrABEL 

This dears up maoy of the myste ries 
of thread c utt ing such a·s double and 
!J"iple threads, internal threads, catch
'°!! threads, uses of .hobs, etc. Con· 
tarns a Jot of useful hint! and several 
tables. Thi rd edition. 
Price .. . ...... . . .......... . ... , 2:5 cen.t. 

SPECIAL OFFER : 

We will send yoq any five of tbeoe books if 
orde..re.d a.t one time, on r eceiptofOne Dollar 
~ 1 Any of these boolu oent prepaid on 

.receipt of the price. 

MODERN ELECTRICS - BOOK DEPT. 
231 FULTON ST .. NEW YORK 

A BARGAIN 
As . yuu arc doubtlcs3 aw:rrc.>. the wireless 

questiun is settlerl by act of \....e>ngress, and 
1he s.tanding of amateurs is c learly set 
i orth. There ''"ill be a great revival in 
wir eless telegraphy this fall; and if you 
ore i11terestcd in the subject. you will be 
glad to know what E.l, l~CTJ.liCL.\N & 
~'IECII.-\ .N IC will do in this respect . 

vVe have publis.hcd in our O ctober , 1912, 
i3suc, the complete text of the wi reless" law 
and the most valuable collection of wireless 
articles which bas been contained in any 
n umlJe r for Lhe past year. l~uture numbers 
will have foll information tn regard to the 
regu lations of the gove rnmen t for amateur 
stations, an d instructions for complying 
with the la·wt as well as very s trong articles 
on every phase of wireless operation. 1£ 
you are inte rested y ou will find ELEC
TRICIAN & MECHANIC an indispensable 
m::rgazine of reference on wireless tele· 
irraphy. 

This subject will by no means monopolize 
the co·n tents of the magaziue. Every one 
int~Sted in electricity wj(l find µractical 
3rt1d es on other puases of the subject in 
each munber. 'Ne aim to cover the whole 
tiel d of actual electric.al work· and the 
magazine is indispeosable to an'v working 
electricinn or student of eleclricii y. 

The other de partments o f woodworking, 
metal working and general mech::mical work 
will 1·eceive thdr full share of at1ention, 
an d the magazine will be the best rounded 
mechanical publicat ion on Uie market. 

1£ you have not been a subscriber of re· 
cen t monrhs, you .have missed, in all prob· 
ability, a large number of very valuable 
and usdul articles . \Ve havl' a few sets 
of the back numl.ters of this year. While 
they last we are willing to gh<e all of the 
numbers for lOJ.2. an d the subscriplion for 
the complete ,Ye!ir of .1913 fo_r the regular 
yearly subscnpt1on price, ~1.nO. Canadian 
p~stage 35 cents extra for each year. For· 
e1gn postage GO cents extra lor each year. 

Send us in your order at once and get 
the magazine f or twc nt3•.four ·mouths for 
the price of twelve. Do it now for the 
s tock of back numbers is not inexhaustible. 

SAMPSON PUBLISHING COMPANY 
519 Pope Building, Boston. Mass. 

yentlemen: Enclosed find ~1.50, for 
wh1ch please ente r my subscnption for 
ELECTRICIAN & MECH.'\.NIC for twelve 
months beginning with the issue for J auu· 
ar y, 1913, and ending December, 1913, and 
forw;ird me free: a ll numbers for 1912. 

Name . ... . .. .•..• ... • . .• .• . ... •.• ....•. 

Street or Box .. . . .. . • . .. ... .. .. . .. •.. . 

City or Town . . ................ . .. . . 

Stale .. . ........ .. ..... ......... . . 

When. wri ting, please mention "Modem Electrics." 
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Classified Advertisements 
:\dvertisements in this department 5 cents a word, 

no display of any kincL Payable fa advance, by 
currency, c)leck, money order or >.-tamps. Coun t 7 
words per h n e. 

(So/o d.iacount tor 8 lnaertloiu 
10% dlacouut for 6 tn .. e rtton• 
1~% dlacount for 9 IDJtert.ton• 
20% d.lacount tor 12 lnaertlon• 

within one ye1~r. 
With 80 000 subscribe rs, we have over 400,000 

readers of ' MODERN E(,ECTRI CS, wb tcb makes it 
one of the chca1lest high grade classiJiccJ mcdimns in 
the Urutecl States. 

A.d,·ertfscrueu ts for the May is,.ue i unsT 
be t n unr h a.ud s A.pi·il 1st. 

AC.ENTS WANTED 

AGENTS WANTED QUJCK-CLEAN, LEGITl
mate money-making proposition._ No space for ~x
planations. \II/cite for full particulars and exclusive 
territory. Krueger Mfg. Co.. Dept. lOA, 167 W. 
Washington, Chicago. * 

$50.00 PER WEEK Ai'\D UP. HO"\I FAR UP 
depends on you. Enormous sums arc being made by 
Oxvgenator Salesmen-one has made $21,500 in three 
year s; another $1i,OOO in one year; another ~~.500 in 
six mont.li> Western Oxrgenator Co., Beatrice, Neb. 

. (10)* 

AGEi\"'fS--HERE'S WTu\T THEY ,\LL \VA)!T
Concent rated l{eer Tablets. ~lakes Genuine Deer by 
adding Water. )!01 1' car-Beer- the real art icle. 
Carry g oods right in pocket . Enormous demand
)arge profits. Wri te us today. T he ;\mbrcw Co., 
Dept. 1670, Cincinnati, 0. * 

AGENTS, $10 DAILY CAN BE EAIU\ED UY 
everybody untkrtaki11g an easy agency as a side 
Jine; expert knowledge wm<:cessary. Write to 
A. S teenken, Amsterdam, Holland. (Postage 6 
cents.) 

WR!'fE FOR SPLE.Kl)lD SPARE Tll'Vl£ PROPO-
sitio~. Philip Edelman, Minneapolis, Mian. * 

AUTOMOBILES 

KEROSENE FOR AUTOMOBILES-OUR NE\>\' 
Model B uses successfully half and half mixtu re low
est grades kerosene and gasoline. Satisfaction guar· 
an.teed or money rc (uncled. Greatly increased power> 
very slow speed on high. Sta.rt~ easy. at ~e~o. Spe
cial agents' prices. Dept. P, 'Ihe A1r-Fnct1on Car· 
hurctcr Co., Dayton, Ohio. (S)* 

CYLINDER REIJORE D JNCLUDING PISTOK 
and Rings, $7 to $11. Sterling Eng. Co., 331 S. 
Clin ton, Chicago, 111. (3) 

HERE lS THE BOOK YOU ARE LOOKL"G 
for, written in plain English so it can ~e easily mas.
tercd by you whether you are an exper1menrer or an 
electrical engineer. "Practical Armature and. Magnet 
"\linding" by Henry C. Horstmann and V1ctor H . 
Tousley,' lGmo., pocket size, leath~r cover. P r ice ~1,50. 
This book is the most valuable aid to the electrician. 
either in cons tructing or operating department. Mod
ern Publishmg Co .. 231 Fulton St., New York. 

BOOKS, BLUEPRINTS AND FORMULAS 

"RHYMES OF DAVID." RACY. RARE. TRUE 
to Nature. One Dollar. Fetter .Book Co., Robin•on, 
M d. (1) 

ELECTRJCAL AND MECBANI~AL BOOKS. l.00 
titles. Best prices. Send for. c irculars. P roctor 
Book Co. , 559A \V, Lake St., Chicago, lll. 

THE REAL ESTAT E EDUCATOR CONT J\L'\_!' 
insjde inform:u;on not generalJy known . Don' t.s Jn 
Real E s tate. tells all about. the real estate h~sm<'Ss 
from ... to Z. $1.00 postpaid to anr addrei;s m the 
U. S. on receipt o f pri.ce. :\fodcn! Electrics, Book 
Dept .. 231 Fulton St., 'Kew York C1 tr. 

NEW s1x·11~£NTII EOTTION. " ' ffT.E PH0NE 
Troubles and How to F ind Them," 56 pa1?es 1Uus· 
trated 25 cents. New matter on cable t roub les and 
phantom circuits. W . H. Hyde, 183 5th St., ~filwau-

• k.:e, Wis. 

BOOKS, BLUEPRINTS AND FORMULAS 

FREEt GET l\fY LARG£ ~ONEY SAVING 
circular before buying wirckss books. Philip Edel
man, 2.1inneapolis, .!\iinn. * 

S,000 RE CIPE S. l' ORMULAS 40C. ROAD°1>1AN'S 
vuide-100 Money-making- £chemes, 25c. Machinery 
Hoo\...,;, 92 Tit les, 25c. ench. List Free. Scien ti fie: 
Hook Shop, Syracuse, N. Y. 

jjlJUNlJ VOLUME NO. 8 OF "MODERN ELEC· 
tries" is now ready, which conratns 740 pages, over 
l,000 llJustrations and writings of 300 authors, 650 
articles ot unusual interest, Wlth 1.,173 quesuons and 
answers. .Bound in handsome black cloth, gold 
sraruped. $1.26.; $.~O extra by mail. Mod~- t::lec
rncs, Hook l>ept., 231. .l'ulton :St., New York Ctty. 

BUSINESS OPPORTUNITIES 

J NCORPORATE. YOUR BUS!N:ESS UNDER 
Arizona Jaws. Cost small. No franchise tax_ Stock
holders cxe111pt from corporate debt s. Do business 
anywhere. Law and forms free. South western Se· 
c urities & Investment Company, Box U 4$8. Phcenix, 
.\rfronn. (l) 

''MONEY MAKING IDEAS," PUJ3LISHED 
monthly, turns your spare time into cash. S ample 
copy free. A. Kraus, 400 Chestnut Sl-, Milwaukee, 
\\' 1s. (10) 

THIS ELECTRICAL DlCTIONARY WILL JUST 
fit in your vest pockeL Carry it around with YO!> 
while yo_u are at work. "Handy Vest Pocket El~c!T'
cal Dict1on11ry," by Wm. L. Weber, M.E., cont31Dlng 
u pwards of 1,800 word~, ter'!lS and. pbrase_s. empl~yed 
in the electrical profession with tbc rr defiruhons given 
in the most comprehensive = nner. F ull leatlicr 
cover; fiOc, postpaid. Modern Publi<hing Co., 231 
Fulton St., New York. 

"HOW TO MAKE WTilELESS INSTRUMENTS," 
by 20 \\fireless Eoqierts, containing 9G pages and 75 
iJlustrations, written expressly for wireless am~teurs, 
and is a book th.at you cannot afford to be without. 
rricc. $.20 postpaid. Modern Electrics, Book Dept., 
231 Fulton St., New York City. 

ELECTRICAL APPARATUS 

AMMETERS, 1000 WATCH SlZE, NICKEL
plated, g_uaranteed, battery testers, in cha~ois leatUer 
cases. Read 0-30 ampe.res, 25c postpa.id. Stamps 
taken . E. \V. Electrical Co., 352·5 Broadway, New 
York. (2) 

OUR SO-PAGE 1300K. "THE WIRELESS TELE· 
phone," will be found invaluable to those interested in 
this science. This book contains 57 illustrations and is 
considered a masterpiece. Send $ .25 in stamps, coin 
or M. 0. to Modern Elect rics, Book Dept., 281 Fu!· 
ton SL, New York City, 

IT IS IMPORTANT T:HAT ALL INTERESTED 
in wireless should join the Wireless Association of 
America, which is helpful to those interested in an
way in the wireless mdustry. For full particulars, 
address, Wireless Association of America, 231 Fulton 
St., New York. 

HERE IS THE VERY LATEST AND MOST 
valuable work on electricity for the amateur or prac
tical electrician, published: "Easy Electrical Experi· 
m ents and How to Make Them," by L. P. Dickenson, 
220 pages, 110 illustrations, 12mo. cloth binding. 
Price $1.00, postl'a.id. Modern Publishing Co., 231 
Fulton SL, New York. 

105 
logaes. 

ENTERTAINMENT 

MAGIC TRICKS 2Sc. WTTB 
Klein, 1193 Broadway, l'\. Y. 

s CATA· 
( 4) 

CACHOO SKEEZE POWDER 10 CENTS. 
T hree for 25 cents. Free COP'' Star Maga~iue with 
order. .L. Dolson, l{ampton, 'Iowa. 11-B 

FOR MEN 

SEND 12c. FOR "SEXUAL PHILOSOPHY." 
clcare!'t. best. most instructive sex manual puhlished. 
Actually teaches. not merely argues. Write today. 
"Healtb-Wealtb" Publishing House. 82 Bennington 
St. Lawrence, Mass. (l) 

'\then writing, please mention "Modern E lectrics." 

:.roDERN 

FOR SALE 

$1 SILK TIES THREE FOR $1 rosTP AlD. 
~~~~e No~·elty Co., _\:fanuiacturcr, lndependencc, 

GRANDl0 ATHER'S CLOCK WORKS $5.00. 
Sl!ghtly shopworn, quantity limited, oth~rs wll li 
chimes, all prices; also several nice grandfather's 
clock cases, exceptional bargai ns. Clock Companr, 
lf.07 Cayuga St .. Philadelphia, Pa. 

$25 QENUll\TE DlAl\.lOND TIFFAKY ENGAGE-
'ncnt nng, $l.OO w<:d<ly. Catalog-. .Metre>politau 
J ewelry Co., 129 Wesl 125tb St., New York. 

WTRELESS SET, R ECEIVES 800 l\1IL~;S i\KlJ 
sends 25: . ,SO'?,d condition. Will sell for $12.50. 
I.lewclJyn J. Savage, Dox 368, Ayer, Mass. 

MACffiNE 11L<\KL'\JG BUILDING STOXES , 
50 cent.. William Darten , Gordon, Nebrnska_ 

WAXTJ-:U- TEN THOUSAND GENTLE:.IEX OF 
good taste. to try ou.r "Figola" J:Javaua cigar. 25 
box Sl.00, prepaid. Beaver Cigar Co., Canton , DI. 

. ~RC LAMPS, NEVER USED, FOR no VOLT5, 
g1vmg 1000 c.p., so ld regularly at $16.00. Through 
some opportunity we can dispose of a limited amoum 
at t.lie .bargain pdce 0£ $3.50 complete, with rheos tat 
and carbons; no casing and no globe. Just the most 
rea_sonable proposit ion for wireless stations, laoura
ton•s . or other purposes. Cosmos Electric Co., 136 
M, Liberty S t. , New York. 

ELECT~IClTY - JUST WRAT YOU RAVE 
been looking for. Our Modern Blue Print Chart 
Metb?d of Electrical Wiring Diai.rrams. Thoroughly 
cxplamed so that .}'OU can easily understand them 
All kinds .of Bell Wiri!'g, Annunciators, Telephones: 
House \Vmng, Conduit, Theatre, I solated Plants. 
Dynamos, T~a!'sformer~. Arc Lights, Special Treatise 
o'! Motor_ ~V.rrmg._ "Vritc now for information. Elcc· 
tr1cal Wirtng Diagram Co., Box E 173, Altoona. 
h W B 

"WIRELESS HOOK-UPS," CONTAINlNG 96 
pages ?l"d 160 hook-U£S, is full of diagrams fully_ il
lustrating every pos51bJe wireless ccnnection.. This 
book will C!'able wire•<SS men to get excellent results. 
Sent postpaid for $.25. Modern Electrics, Book DepL 
231 Fulton St., New York City. ' 

HELP WANTED 

1 ~ STJ\RT rou_ EARµING $4 DAILY AT 
~omc "'. spare time S\J~ertng =rrors; no capital; free 
mstrucbve booklet. givml'_ plans of operation. G. F. 
Redmond, Dept. A. G., .Boston, Mass. (4) * 

I N~:ED GOOD i\.ffiN- E.VERYWHERE-PART 
or all tiry1e; l earn m_y methods; Join me in my high· 
cla~s busmess; established 13 years; authorized capital 
$1,000,000; no experience needed ; desk and complet~ 
business outfit free ; write to-day. W. M. Ostr ander, 
Dept. 15, 12 West 31st St., New York City. (tf)* 

DETECTIVES WANTED-YOUNG ME.N WANT· 
ed to. operate in own locality, secret service wor:k, 
exp_enence unnecessary; enclose stamp for particul:a.rs. 
Uruversal. Detective Agency, 304 Colcord J31dg., Ok
lahoma C11y, Okla. ( 1) 

FREE lLLUSTR-.\TED BOOK TELLS Or' 
about 300,000 protected positions in U. S. service. 
Thousands of vacancies every ye:ir. There is a big
chance for you, sure and generous -pay, lifetime 
employment. Just ask for booklet S·!H7. No obli· 
gation. Earl H opkins, \Vashington, D. C. 

DO YOU WANT THIS BOOK, WHICH TELLS 
you how to test and operate all different kinds of 
electrical apparatus, from generators and motors to 
lamps and bells? Only $1.50, postpaid. "Electricians' 
Operating and Testing Manual," by Henry C. Horst· 
mann and Victor H. Tousley, 16mo., full leather, and 
chuck full of the right kind of information, wb.icb can. 
be readily mastered by the layman as well as the ex
l'erienced man. Modern Publishing Co., 231 Fulton 
St., New York. 
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HELP WANTED 

·YOUNG MAN, WOULD YOU ACCEPT ~ND 
wear a_ line tailor-made. suit just for showing a to 
your friends? Or a Shp-on Raincoat · Free? Could 
you use $5 a day for a !itlle s11are time? Perliaps we 
can offer you a steady job? li you live in a town 
smaller than 10,000

1 
write at once and get beautiful 

_sampl<;s, styles . ano this wonderful offer. Banner 
failonng Co., Dept. :rn, C!Ucago. (2)* 

LEARN REA L EST.ATE BUSINESS. PLEAS· ant work. splendid income. Particulars free. George 
Wmstel, 1624 Pleasant SL, Cincinnati, Ohio. (tf)* 

_LQ CAL REP.RESHiTATlVJ:: WANTED. S PLE.i';. 
did mcome assured r ig ht man to act as ou r repre
sen.tativc after Jcarn!ng ot>r busne.ss 1lrnroughly by 
m~tf. Former cxpcn ence unnecessnry . _'\ll we re
C[mre is lto·aesfy, al>ility, ambition and willingness to 
learn ~ lucrative. busines~. No soliciting or traveling. 
All or .spare tune onl:1;. TJ1is is an exceptional 
oppf:!rlum ty. for a, man tn your section to get into 
~ big pay111g lmsmcss without capital nn d become 
m depend"'!t for life. \•Vr!te at once for full pa rticu
lars. Na tional Co«)1}eratn·e ReaHv Company L-599 
)forclen Bui lding, \Vashi ng1o'n, D. -C. ' 

lNFORMA TlON 

RAPin WAVE LENGTH CALCt:Lt\TOR. 
S~lves \\lave J, e ng th problems withoat use of com
Jlbcatcd fonnul~. L~test application of the Slide 
l{_u.Je princip.le in ~ts sin1plest fornL F.:Hminates possi· 
b1bty of anthme11 cal <:r rors. Sent postpaid for 25 
Ctnts u1 coin. S. D. Livingston, Box 141-C, Ann 
Arbor, M 1cb. 

.G)!:T l\fARRIED-MATlUMONIAJ.. PAPER CO)!
ta 1n~ng adyert1scmc.nts, marriageable people f rom al l 
se~t1ons, . n ch, poor. yo11ng, old. Protestants, Cath
olics, mapcd, sea led. free. The Correspondent To-
ledo, 0 1110. ' 

. ARE: YO l,J EFFIC:IE!\T:-r-row SALARY JS 
1ncrc-ased. !ugher . \~'a&es secured, a.<lvanc~ment as· 
~ured, ¥Our con~huon betterccJ. 0 1u membership 
•s gro"'.mg. a~az111gly and is <lest iJlcd to become 
world-wide In influence ~nd benefit;. . Al l d~partment.s 
J10aried by. experts to_ a id members m every line o f 
work and m dustry. Every problem J1an d led individu· 
aJly. Jf benefits £ail service is free of all c harge. 
Prcsem enr ollments at $1.00 will include league 
badge. . W rllc . fully, and gel bc.;t results. Address 
llox <>00·H, Worlds \.Vorkers Effic:ie ncv League 
Bratenahl mdgs., Cleveland, Ohio. - ;;--k 

INSTRUCTION 

FREE-ILLUSTR,ATED BOOK ON HYPNOTISM 
and other .accult sciences to all who send their ad· 
dress. Write to-d_ay and learn bow to inJluence and 
co!ltrol others. M. D. Betts, Sta. 174, Jackson, 
M~ I ~* 

DRY BATTERIES REGENERATED -THREE 
meth~ds fully explained! 10.c. Unity Supply Co. 239• 
Jania1c3 Ave., R1chmom H1U, L. I. ' 

MR. P:.LEC~RICIAN I DO YOU KNOW ALL 
about "'.mng diag~ms _and descriptions? If not, you 
f.eed this boo.k\ which. 1s the latest out on the subjecl 

Modern Wmng Diagrams and Descriptio:os," by 
Henry C. Ho!s.tmann :uid Victor H. Tousley, lGmo., 
300 eages, 22" 1llustrat1ons. Full leath.:r binding si2c 
4xG '!'Ches, pocket edition. Price $L50, postpaid. It 
e~pl:uns dynamos and motors, alternating current nnd 
!lirect c~rrent, gronnd detectors and storage batteries 
mstallabons, e tc. Modern Publishing Co. , 231 Fnlto.i 
St., New York. 

MODERN ELECTRICA~ CONSTRUCTION. 'BY 
H~ry C. Hor$tmann and V1ctor H. Tousley. A new 
rd~vised and cnlarg~d edition, 16mo., 368 pages. 178 

•agra!"s. Pocket sue. full leather limp. Price $1.50, 
pos tpaid. Modern Publishing Co. 231 Fulton St 
New York. ' ., 

BO_OK_S_. AS A RULE, ARE FILLED UP WITH 
techn1calihes and .are of very little use to tlic experi
menter, but here 1s a book which is simple, plain and 
undcrstan~~ble. .S_end your order at once for your 
copy, of ElectnC1ty Mad~ Simple," Clarke Caryl 
~as~111s, 23~ pages, 108 illustrations. 12.mo.. cloth 
bmdmg. Pnce $1.00. postpaid. Modern Publishing 
Co., 231 Fulton St., New York. 

\>Vhcn writing, please mention "Modern El~ctric<." 
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PICTURES AND_POST CARDS ST AMPS, COINS, ETC. 

20 BEAUTIFUL A$SORTED POSTCARDS, lOC. 
F. A. Franz, D-12, Good Thunder, 1'linn. (t!)* 

:?5 COMIC rOST CARDS AXD BOOK OF FLlR
tations, IOc. A. Krau;, 409 L. Chesmut St., Mil
waukee, Wis. (10) 

$7.75 PAID FOR RARE DATE 1853 QUARTERS. 
$i0.00 for a Half Dollar. We pay cash eremium on 
hundreds of coins. Keep all money co10ed before 
18$0, and send 10 cents at once for our New I llus
trated Coin Value Book; size u7. lt may mean your 
fortune. C. F. Clarke Co., Coin Dealers. Dept. 16, 
Le Roy, N. Y. (tf)* 

u , LOVERS' CARDS AKO BOOK OF TOASTS, 
lOc. A. Kralll, 400 M. Chestnut St., MDwnukee, 

• w~. o~ 
STA MPS , 100 ALL OLFFERENT, FREE. P OST· 

age, 2c. Mention pape r. Quaker Stamp Co., Toledo. 
01110. 

FRENCH ART I'ICTCRES !'KO~ LIFE )COD· 
ds; S b=nty po~• and 4 art photos with price-list 
.;o cents, stamps or coin. L. ?\icolas. 109 Rue 
$am1e, )farseillcs. France. 

PRINTING & ADVERTISING SPECIAL TIES 

CIRCULARS l\IAILED $20 PER 100. ADVER
ti>~mcnt< in 93 maicuines. four ~nts a word. Par
uculan upon a1>11he<1tion. Carl Henrik.on, Tioga, 
?\. Oak. 

5,000 GUr.iM~D LABELS,, $1. CATALOGUE. 
\.iltnarri:n, 54 East !29th St .. ~cw York. 

STORAGE BATTERIES ARE VERY HARD TO 
master and understand. but if you read this book you 
will know all about them !rom beginning to end. 
"Storag~ Ilattedes, Stationary and ,f'o':"erful,". by 
J. T. Niblett, M. !. E. E . SO pages. ~t 1llus1rataons. 
p()cket size, si lk cloth bindin". Price 50c., postpoid. 
Modern P ublishing Co., 23i Fulton St., Kew York. 

TELEGRAPHY 

PEL~AR scaoor, OF TELEGRAPHY .\N'D 
Railwny Sc ience, '.\tadisou, \Visconsin. directed by 
retired railwar oflicial, prep:trcs and places students 
in shor1est tune: expenses ea rned while attend ing 
school. \'>'rite for unparalkle<l offer. 

PA TENT ATTORNEYS 

?.<\TE NT SECURED OR l'EE RETUJUffiD. 
Send sketch for Free E xpert Scnrch and Report as to 
patentability. [looks on inventinns and ~alenls, and 
reference book -cnt free, John S. Duffie & Co .. Dept. 
S, Washington. D. C. 

TIA\'E YO U AX IDEM-OUR BOO~S. 100 
Mechanical }.[ovemcnts, Parent C uide, PerpctuAI Mo
tions, iiO JJJ usu·ations. malled free on rcceir.t of 
25c. postage or coin . F . G. Dieterich & Co. 625 Ouray 
Building, \Va.bington, D. C. 

SEJ\TD FOR FREE B001''LET. ALL .\ lllJL'T 
P atents and Their Cost. Shcph~nl & Campbell. Pat· 
cnt Attorneys. 500•r. Victor Hldii .. \\ ashington, D. C. 

MIATT-PA1'ENTS- 1S68·1013-i.e., 45 YEARS' 
personal experience in procuring U. S. and Foreign 
Patents. Trade Marks, etc. Personal attention given 
to all business, accepted ot1/y for reasonable com
pensation for time and labor involved. Geo. Wm. 
Miatt, P atent l,,awyer & Expert, Temple Court. Cor. 
Na~sau and Beckman Sts., Kew York Ci ty ; Branch 
Office, Wash ington, D. C. 

PATEKT YOUR GOOD mEAS-A OF.CADE OF 
experience ready to serve yolL T rade·marks regis
tered. 'Write for particulars. George A. Hutchinson, 
72~ Loan and T~ust Building, Washington. D. C. 

100 ATTRACTIVE FOREJG~ REVENUE 
stamps 20c. Bulletin free.. Oscar Bardmann, J 5S4 
2Gth A'·c., Dcnnr. Colo. (1) 

"CONSTRUCTION OF INDUCTIO N COLLS 
and Transformers" is a valuable book, containing 
100 pages and 72 illustrations, by B. W . Secor. You 
cannot afford to be without tbts book. whlclt is the 
latest work on construction of induction coils and 
transformers. $.26 postµaid. Modern Electric•, Book 
Dept. F, Fort \Vorth, Texas. 

$4.25 PAID FOR FLY1NG EAGLE CE:<T OF 
1556. Hundreds of other coins bought. Send lOc: 
ior buying catalog. A. Kraus, 400 K. Cbestout St.. 
)Cilw:iukce, Wis. (10) 

MEDICAL 

MY TREATISE, I LLUSTRATED, ON DEAF
ness and bead noises, explains how complete, last ing 
relic( may be effected without drugs or batteries. 
Experience, 33 years. Book sent free by author, 
Geo. E. Coutant. M. 0 ., iiUA, Sta. E, New York. 
:K. Y. (G)* 

EASE YOUR FEET - TIRED. ACHlNG FEET 
and limbs, weak. inStep and rheumatic pains pcrma
ocnlly cured by weormg Bullard's I'edeclion Arcb
Cusbtons. Light, soft. flexible and comfortable. They 
r~move :111 muscular strain from the arch, and en· 
ab le you to stand or walk all day without fatif,\ue or 
po.i1t. Price 75c per ~pair. Sent by mo.IL Give size 
o f shoe. 23 Ninth St., N. E., Washington. O. C., 
Ch:is. E. Bcll. Agent. (£)* 

I::-1 TillS VALUABLE BOOK WILL RE FOUND 
everything that is necessary for the study o{ tclcg· 
rapby. Rules are given for the guidance of opcutors 
in all di fferent kinds of services, and they are very 
dear and comprehensive. "Telegraphy Self Taugh t: 
l\ Complete Manual of Instruction." by Theo. A. 
l::di1<>n. M.A., 12mo., 170 pages. fully illustrated. 
Price $LOO, postp:iid. Modern Publishing Co., 231 
Fulton St., New York. 

PHOTOGRAPHY, CAMERAS & SUPPLIES 

MONEY lli PHOTOGR.APflY. I START A?.1A
tcurs maldng money at home taking portraits; become 
professionals. Studio secrets, retouching, etc., fully 
cxplninetl. Wells Studio, Eas t Liverpool, Ohio. 

FJL;\lS DEVELOPED 10 CEXTS, ALL SIZES. 
11rinting 2 c<:11tS up, postals -I cent5. Send rwo 
uci:a1ivcs ior samples and prices. Tuthill Studio 
?.hddletown. l'\, Y. · 

PATENTS SECURED - SEND MODEf... OR 
sketch for free ~ea rch. Har~y t:'atton, Suite 300, Mc
Gill Bldg .. W ashington. D. C. 

RARE BOOKS 

THE PROCESS OF TRANSMITTING WTRE· 
less messages through the air over long distances by 
the aid of clectdcity is to countless thousands of peo
ple only a mysterious faiq talc, but here is a book 
for you, Mr . Operator, which States nothing_ but cold 
facts. " Operators' Wireless Telegraph and T elephone 
Hand Book," by Victor H. Laughter . 12mo., 210 
pagu, fully illustrated , giving the operator all the 
tnformation lie desires. P rice $1.00. post.l'ald.. Mod
em Publishing Co., 2Sl Fulton St.. New York. 

FIRST STEPS m ELECTRICITY, OR El.EC. 
tricity for the Beginner! Doesn't that title sound in· 
tercsting? l t is just what it denotes, or maybe more , 
because it starts off with the development of elec· 
tricity, explaining fully in. a purely \'-nd desc~iptive 
manner how to perform simple c..•cpcnments with as 
little expense as possible. 283 pages. 114 illustrations. 
pocket size, cloth cover. Price $1.00. postpaid. Mod· 
em Pt!blishing Co .. 231 Fulton St., New York. 

\ Vlien writing, plc:tS,e mention "Modern Electrics." 

::VI O DE RX 

WIRELESS 

~NY POINT ON ANY SI ZED CRVST,\L 
<JU1ckly brought under any contact or crysta l on 
oud new detector stand. )lickel finish. Send $2.00 
tELO· ay. Mon_ey returned if not more than satisfied. 

Shaw, 82~ Frankhn Pl., Milwaukee, \\'is. 

PERICON .DE;I'ECTOR. SAME AS SHOW~ ON 
P3~ H ,Arn! Number i\'lodcrn Electrics. l:'olished 
T,.a oga n}, mckel parts, without crystal• $3 50 
.-..erbert McGenr, 30H W. York Sc. , P bila., P~. · ' 

OUR NEW CATALOGUE ON WIREL~:ss A~D 
1'hccr go_~ scSntdbfor 2 cent stamp. A. W. Uowman 

o., ;,;,7, u ury St., Boston, ~lass. 

.,FIRST $1~ T :\KES. U~RGE LOOSE COUJ"f.E R, r!:.50 Western Electnc . phones, pericon delcctor , 

M
c,d condenser, all good condition Carl Davis 
:un SL, \Vaccr.-illc, Mc. · ' 

PACITT!=. CALL SHEET-JUST OGT WTTH 
('r[, bd!iiallnons and corrections. Gives call letters 
~P in ~tJc Y a rn!nged) and nnmc of 400 ship and 

land wireless stations on Pacific Ocean. Price 25 
cnen_ts., si lver prcfcr~ed. Ford King, 010 Balboa 

u1ld1ng, San .Francisco, Cal. 

. :-IEW "J!:UREKA" DETECTOR. PF:RFFCT ·\D· 
1ustme,nt g1;en by crystal Hooting on mcrcuey. $i.25 
postpaid. .Eurcku Co., 4813 Lei per St., Phila, Pn. 

~ERIE~, SPAl~K. GAPS, WITII RAl)J/\TORS 
~-inch %11tc luW;I. nickel J.>lated uprights and fibr; 

ces, finely_ finished. Prices, 2 sparks, $2.50; 3 
sparks, $3~2"; 4 sparb.-s, $4.00; ~ sparks, $4.50; fixed 
~av~ $L;,0. Rotary spar~ disks made to order. 

en .1 cen t stamp for prices on other apparatus 

Si\ull-Z1e~ler \Vireless MJg. Co. G46 N Hth
0 

Sr 
0

Easi 
t. Louis, Ill. ' · " 

SPECIAL PRICES TO CLOSE OUT STOCK OF 
~ ~n~ 2 J;<-w. :•\\'-)!" Tran~ormers. List prices: 

$~l;'"·· $40, 2 Kw., $80; specu1l sales prices· 1 Kw 
• : 2 Kw.. $48. See catalog for full dc;criptio,;: 

Address Sale5 Dept., Worts·)foKisson l\Hg C 
'l'oledo, Ohio. · · o.;.;. 

?t:E OUR DISPLAY ADV. ABOUT !\EW RE
ccl\'tng Transfonncr for only $10. Patented and 
guaranteed to do all that is claimed for it. Colby's 
Telegraph School, Auburn, N. Y. 

. YOU CAN ACCURATET.Y RECEIVE MESSr\GES 
in. any co~e. ~Mte r than the hum?n. hand can' send, 
h> The ~unplified Telegraph .Recc1v111g System. Re· 
duc~d pnce. 25 cents; no stamps. Sadbury Ttthnical 
Jr.stnuce, Box <. Roxbury Station, .Mass. 

A $300 STA TlON POR SALE; NO REASON r\· 
ble oITe~ refused. Address F. B. 105 15th St Col-
lege Point, N. Y. ' ., 

JOB LOT WESTERN UN TON STYLE TELE
gra~h sounders and repeaters. 4·20 ohms, 75c. each 
~!"e1i:~bt of pSacl<agc. l lb.). Cosmos Electric Co., 136 
•• ., L1 enY. t., ~cw York. 

S PECIAL! PERT.KON DETE C'fOJ{ STANDS 
hnrd rubbior :ind n ickeled brass, $2.50. ·Other· insLru'. 

C
mcnts. List and photo for stamp. Radio Apparatus 

o., 383 Maxfield SL, New Bedford, Moss. 

FR.EE! LARGE ILLUSTRATED FOLDER 
s~1ow1ng- ~V?VC: meter. variometcr; valuable informa
t 1011. Philip Edelman, )oJinneapolis, Minn. * 

MR. AMATEUR! TO LEARN ELECTRICITY 
you should start from the beginning. You should 
know·. al l about the minor details before you take on 
the big ones. and here is lbc book that is3oin to 
take you aD tlac way through. "Elementary Elect:Jcity 
Up-to-Date," by Sydney A:\'lmer Small, M.A.1.E.E., 
12mo. _cloth. ~00 pages, 206 illustrations. Price $1 25 
postpaid._ .This book starts on t he primary chnracter; 
of clectnc1ty and goes clear th rough to tbc end Te.II 
you all about storairc. batteries, condensers. Row 0 i 
currc.nt. JlOWcr of effiaency. etc. Modern Publishing 
Co .. 231 Fulton St., New Yorlr. 

E LEC TRI CS 

Apparatus Exchange 
Department 

20I 

This dep:irtment is for the free nse oi our subscrib· 
crs

1 
and readers, to enable 1hc111 to exchange technical 

art, cl es for which tbcy have no further u•e for otllcr 
aruclcs O! apparatus which tbcy need. 
b Adfi(ttsements under th is heading containios: more 

t an ty words .cannot ~e accepted: the right is also 
rifrved to ~cwmc or n;icct any advcrtisen1cnt which 
wt . not be tor the beljt 10tercsts oi our readers. Ad
v.crt1scments under this he:iding will be i.n!>crtcd one 
lime onll'. free of charge. 

Advertisements of a rticles intended for sale cannot 
~C 3CdCCpted as a !c.gular classiJicU Ucpartmcn l ls con
< uc1e for advertising of this character at a cost of 
.. c per word. 

J\dvcrtiscmcnts should be addressed to "A pa at 
EF· xch=I ge D~partmcnt," care Jfodcrr> Electrfcs r q~ 

u ton SL, l\ ew York. ' • 

W l LL m~CUAN9E ~-INCH SPARK corr. 
3~14 double slide 1umng coil: both in excclle.il con· 
dill~n; for _ro tary variable condenser, aerial switch 
or ••.avy wireless key. Elmer '.\Ia~on. 903 J eifer
•<>n St., Alben: Lea, Minn. 

,54 KII.O\Y~o.\TT STEP·UP TR.ANSFOR)fEI~ IN 
perfect cond1hon; cannm use same on account f 
lack of \"Urrcnt; ~nil .arou n d mineral detector; 1·1,0~0 
shot Dmsey a!r rifle m perfect condition. \Vould like 
10 C."<Ch~ge r!fle and dc.t~ctor coi:ether. IUJph Vaser· 
berg. 51 Manon St.. P1tlsburi;. Pa. 

~VILT, EXCllA~GE :\IO\"ING P I CTURE )[!\
ch1.ne and films oost~ng $25, in good condj1ion f~r 
J;lh izen t1111er or vnnablc condenser and A C ' 
I-rank Reh, 1635 Gratiot Ave., Detroit, Mich: motor 

\\'A:\fTEU, SET OF 3.000 OHM 'PHONES 
loose coupl~r or rotory variable condenser or dyna: 
m.n motor. 111 C.'<cbange_ for 2 complete long distance 
tdc1>hones, less 1ransm1!t".rs and receivers. .Each set 
\\Otih $G.00. C. O. Willln111s . White Plains, Ky. 

STORAGE DA1'TERY, Fl~E CONDtTl Ol\' AL· 
~ost new. also ~vell- madc helilC constructed ' wi th 
- o. 

1 
009 copper wire, handsome Ir finished, good up 

G
to ~-Kw. WhAI have you to exchange? Apply to 

Ceorg~c D. Ruchanan. care or 1"he :\shton Valv~ 
o., Boston. Mass. 

ll AV_F, 48 SLIDES,. 3~x1., 20 BALKAN WAR, 
lO '.\lex1ca1~ war, lQ f.1te in _Sing Sing, 8 Faust cost 
S! 7.5~. \<\a nt Y-l:Kw. transto_rmcr, ~-inch coil, '2,000 
vh'i"J rhon!Ies, Hchx, tun111g co1,I or small A. C. motor 

a ean cntz, General Dell\ ery, Dallas, Tex.. · 

PARTS OF TWO 1-J~Cll COILS WTTUOIT 
b!>xcs, fixed conclcnscr. self inking p'rint:in r -
aird riRc, mo1or, pair oi atljustnble rollc~ fJd(e~ 
an d many nthcr nrticle;s. in exchange fo r a vnrioble 
~~'.. cN~erJ. or a t)•pewrrtcr. A. Perry Roberts, Ten-

. FOR EXprAl'\~E. A $6.00 I'OST CAllO PRO· 
1ector, $.t. 7:> omnigraph witb two disc ., b 
Mep·down transformer i 10 to 111 volts s.w;nhuz~eoo, 
for wireless rcc~iving' i nscmments. 'Phones 411~ 0

de: 
tf'cto~s lsprcferLred. I a l<o want chemical a:rpa ratus and 
c\V1cm1c~ . connrd Postil l, 333 Thir St New 

cStmm.cter. B. c .. Can. • .. 

Wl1-~ lf1~£R.Al\GE ''EASY F.>.."'PERDrENTS ~ec~nc11y, F1rs1 Steps in EleetTicity" "lo:lect~ 
D 1cnonary," ~ ohm key and sounder and' plu board 
(Du1mell t}-pe). 1-:\o. 5000 r heostat regulator g 1 buz
Lcri:l D\az nellc cn t11 p:iss for any wireless goods. Wm 

· arnson, S . College St., l:lox 64, Lindsborg, Kan: 

\Vlr,;L EXCUAN.GE ONE f,EAR[';'ER'S TELE· 
~raph . msttumcnt with instruction book and one new 
f~~a~~ore m~ot?r, htype C, bo_th in first-dus condition 

F. L
,.. ~r a·mc spark coil. Wm. M. Meads, 35J 

.. ocust t .• York, Pa. 

HAVE 
coil and 
'phones. 
x. J. 

A NO. 2 OM1'"IGRAPR, 2-incb MESCO 
soark imp. for a kodak or good pair o f 
D. Duffield, 102 Albion A..-e., Paterson, 

When writing, please mention "Modem Electrics." 
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"GE FOUR CO~PLETE 'tEST-
\1/ J L.L £XCl~A:-: . . case 3 bar St rom· 

illg mngnetos with rmger . u1 1~f lrim,;.,ings for a 2 
liorg-Carlson niag1k1ctos,I n~~k\ransformer o'f reliable 
or 2)/,-inch spar. co1 nd arts to c:xchnngc. 
make, also other tckp_hocnebs 3

1 sf Urbana Ohio. 
Ralph Carnahan, 337 J::.. Ul'C 1 ., • 

·en \ NG£ no-VOLT A. c. TRt\XS· 
WILL ~X . ·. 1 10 20 volts in !) steps; will .run 

former winch gwc•. Want 1-mch 
a lmost any cx11crimcotal a11parn_tus. 3 lbs No. 34 

k il 2 000 ohm head 1ihoncs or · p 
s11:ir co ' . ' W . . J olw P. l'crris, 710 ros-
cnnmcled wire. rne 1Zv 
))<'Ct Ave., ~ilwaukce, is. 

0 'E SET OF DRA\\"Il\G J:-1STR C -
H.\VE 1' $2 50 nearly new. 

:\LENTS in handy case, c<i.t Elc.ctrics Will ex· 
\ 1so 1wo ,•olumes cf ;\1,odcrll k ·1 · Wrhc for 
, f ~ or a l-1Llch spar co1. L k chang:e . or " • 1 C ok D<>X 254, Clear a ·e , 
Ue:scr1pt1on. r ::tn o ' 
s. Dale. 

WILL EXC~\:\G.E A ~wv:t"qo;1~TJ1!1;n)~~: 
chine with car\)llc . tab\1'' cos~c~scr 6xcd condense r 
ILCtor, rotary . vana c col have 'a :;.s )lurdock de
madc by a rd1ablc firm. . 1 shot ri He for a good 
1cclor and_ a Stevc';'.5 ~~l smev~n: P. Ludeke, Jr., 40 
1 or ll-i-mch seur" C?I •• 
llodge Ave .• Buft:ilo. N. Y. 

"'-'GJ;; HOMl'-~IJillE VARlAllL.E 
WILL i:;.,'<CI ':'" . · wiil; two separate large 

condenser in 6nc oak c.asc,samc case worth $3.00, 
and sm:iU c~ndcnsers h! 0 John Sta~re.U, 20 1 South 
for n\OVtng p1ctur~ m"3C u1e. • 
SI., Plymouth, W1s. -

0 D l DOUBLE HEAD SET, O)<E 
HA VE A li\i 1 · v:iriablc concknser and 

oscillation transfonncr, one •ould like to trade for 
o ne powerful 6 v~lt mo~~~· d;iumo. Homer Clayton. 
A C. motor or wn er jlO" I' 1 nd 
02'2 Prospect St.. lncliariapo is. . 

, KGE A QUAKTITY OF ~Rµ 
WJLL 1f.XCBA0 • .d diameter Jh-inch, inside d1-

rubber tubing. utsi e ·n from t~ 10 20~ 
ametcr 3i·inch, lengths r~1P5 g II R.. Childs, 990 
inches for wireless appa~ u y · 
}farw~rd St. , Rochester, > • • 

WILL EXCllANGE A ll!OVIN~,,PlCJ~REl~~ 

CE 18 L£5.;0'\S Of nu: 
\\ I LL EXCH.\~ ; .· eless cour;;c electrolytic 

Electro lmportng 0 · s \\ tr f r variaLle receiving 
,Jc1.cctor, Jr. , fix5edl_c\lndcn~r·E 

0Th1rd ::'-1., Corni11s. 
co1u.lc nstr. F. . ,r1ger, . 
::'<. )'. 

ODGE'S AUTOi\L\TIC TRANS· 
\\',\l\Tl::D, .D . . 2 . ~change for l·incb 

miuer or o01rugra11h !So. k ~ telegraph transmitter 
rpark coi~, ,so ohs~ rTiayT ·c;~,itcll and scvera1 voi-
aml r~cc1ver, D. l. . . E E Leii,:h HG B 
, 1111cs of clectrknl .. inagaz1 ncs, . . , 
l~ust, H utchlnson, J,an. . 

· U);E 2 C\'CLE COMl' l.ETE 
OKE !> l-lP. MAI • · q5 ropcller coil, 

with ,·alves, reverse gea.r . _co~tln\ ~ e" for IJ~t offer; 
high 1cnsion leads, etc., i":1 ex~ aS~arlin1'. 333 Daw· 
motor cycle prc!errcd. . OM~ h · -
•un S t.. Sault Ste. :'11 arie, ic . 

- !"OR EXCIIANGE-Bavc several telepbuneb~ a1~d 
. .; I lh r things· every\. Ln~ in 

11arts, stereo-camera. a so o l Send for li.'<l. \Van t 
i;ood order; some n,rcr usii1'·ucn tuner and Brandes 
lllitzen vanable con \nser, 'Box 419 Sil..-cr Creek, 
;\'ti, .. >: ~·pc phones. . matcur, ' 
~- \:. 

- rJ CTURE ~Lo\CIDNE 11' GOOD 
)IOV!Nv . 1 0 lace for slides with .1wentY·two 

' '1r.dde r, ~nncelufid1~d : ~l~ctl'ic light attachme nt 1f desired; 
s 1 cs 1 • 1. d ·namo Spencer \V. Slaw· want wirdess sue_p tes or .) . . 
son, Greenwich, Conn. 

, ·n WIRELESS 01< ,, HLIT-
\111\'.'l"TED-UN ITE Ke .~ on \fafhlc base, 

zcn vll.l';ahle co~d~l~~~o~~i~ adeteJtor; _Pure t rans· 
lnrge <;:ontacts, eel size for converttn ~. 7S K. 'W. 
fo nncr iron cut to corr 1 o have: ryp~w-r1lcr; Co:re 
Trans. Coils to closo; core; 3 5 Arthur S. Riley, 

d rrrmary of ~• K. \V. trans., etc. 
~~7 Bank SL, Uridgcton, N. J. 

I HAVE A R£VQLVER FLASi~,lG~Tctn~~o:; 
$3 \VatC!l'Illan foul'!tn1ri pen, .both I oefc'ctor or Po1en· 
will cJ<change for h qrud or min~ra l 1 
domctcr. \V. I.yon, Htmpstcn . ,. . 

\\'.ILL EXCBA~G~ baSIL!fa~~~E~E~·~bl~ 

chine which I value i~t le $ I~ double throw 
spark coil, telegrafiflb key, 'c!ryg eepo batteries, for a 

· ebb d nd Ve tleW n d k • ~wit <>:ar f "a 000 hm 'phones and a i\htt UC: van· 
good pair o • 0 l3t' receiving se1. 1·. Mur· 
nhle condctlscr .or a d '~vc~~hington Sts., Gloucester, 
ray, c.or. Grn.ntte an 

••cttonal condcn&<: • M rd~ rot:ll'}' vanalfe condCJ!
condenscr rotary, 1 P ucakc tuner in excellent condi
<cr, brand n.cwl. l "tn etcr Flot wire worth $25, 1 
tion, l \ Vcsung 1ouse ... m a brand new, 2 two 
two kilowatt q11cnch~d h~af~r g cf.tting out '1.1hones, 1 
role single 1!1J0w s~;11~0• :im. switch wor th ss. 75. 1 
1hrec pole, o vo • . I ase of hard rubber, 1 
C'om.bination. ground2 io'(;'1t1. ~apacity. 1 Sp~rk gap for 
Tunmg V:mometer '1 P l sectional sending conden· 
~i K. W . or ul'!dcKr, 'IV u~c weighing lS lbs, worth 
l'Cr, 1 Spark coil . . m nnled in a case of Ma
$1G; a seo;tional co1~de11sbi' mointer. for o1her instru
l1ognny with an adiusta h po S a rling, 333 Dawson 
men ts or appara~1us.. L}r·~ P 
St., Sanlt Ste. " arie, i . Mass. 

• BULL DOG COIL TO TILl\DE 
RA VE 1-lNCR . 'phones or other good make, 

for Brandes SI upc~OOO ohm rcceiYer to trade. Both 
Also have a J\ esco • 1 , and are in the best of 

\";\"\TED-A TtraE-TYPE SECONDARY..,~A!!a 
• • - . hangc for three new 7> • 

able .-ondenser in exc . ever used and arc s.wt· 
i;c.:condaries ; t!~c s~ondar~=n~fonner s~conclary; als? 
:iblc for l Yz cot or $l 60 wanted for a l 0" co~l 
SJ?ark-gap worth about : and vibrator for a van· 
vibrator, _o~ both sdccondan~ Plaurie~. 1820 Southern 

articles were bought,1reccnt >p. ·kville 1110. 
condition. Jlblcolm " agers. '" ' 

,.\NGE A FlNF. STAMP COLLEC· 
WILL EXCB· r . h wo Intcn1ational albu!n col

tion of 600 stamps wt~ $\ 00 and $150. according to 
Jec1ions worth bctwec d Clapp Eastham closed c~re 
5<:ot1's catalog. BJ tlee ro:'arv variables, Bli1zen rec'?v· 
transformer. 2 ucn d ~ 'phones. EverYtb1ng 
·ng transformer. Bran e~ .' avy D ald S Van" Nos· 1 b · pcrfrct cond1uo11. on · 
rnustd ~ 'N~orth St .. Binghnmton, ~. Y. 
i1nn , Y 

£XCH"NGE ENCLOSED BATTF~Y 
\VI.LL ~ daJ halllmcrless revolver and poc ·el 

motor .. Golb~ 3- B · des su_P"rior bead set or any· 
Ra.sh l11<ht ~or 3 • ,:~Jess lin<c, also a 76 ohm ,re· 
thmg dse in tbc ,.,., C Powers SlH ;-;!. Carlisle 
ccivcr for buzz.er. n · · ' 
St .. Phil• , Pa. 

U TO EXCH ANGI': FOR THE 
\VHA T ll A V E YO Ferron detector condenser 

following: C,l app-East~am ·namos, motors. perikon _de· 
(rotary), hehxcs. rel'!~ s. dbo~ k $20 elec. cnl!:i!'ecnng 
1ector, key sp;i~k coils, 0 ~ 'vcr hand-dnvc dy
""t, oscillation transformer. rce;;ciE Gill 81 Winthrop 
;,a.mo. All of these: are new. . . . • 
SL. Brockton , l\fass. 

I k L ke adding machine, 
3Jl,x3Jh r-.astman kO( n • oc d ut6t pair short 

:thlc rece1vtOi c;on ens~.r. · 
Hlvd., Bronx, N. Y. City. 

E XCUANGE O'NE NEW PAIR 1,000~ 01;;'1. 
WILL ·"< 1 Brownie camera and 6ndtr, s" P 

'nhones, l . o. r l ph instruments, l tcvens 
1\cally new sc~s o_ te egra ndition. 1 Ji.I in. coil, 
1- it1le Scout ri fled m per{~c~;: condition and appear· 
l mica fixed con enser t in tnlle S in. long, J.•o. 
anee, l twt sl~ltH~r~er'l~ ~lectriclty for. Boys," va~u~ 
24 wire. l oo f on detector or othe r wll'cless. goo H: 
$1.75; want a err I A C. stepdown tran<. Neill 
also have a 1£10 vSott N w Washington, D. C. 
).1artin, 1918 ye " · " 

E A S)4 41{ FOJ.DTNG PREMO 
WILL EXCIJ;ANG . u.I t:i~ol da..-ligh t developing 

camera, S sect\on dI 1 battery tu"nuten Aasblight. 
tank, triple eel me ca·~ or ~ gasoline engine or 
pocket ammeter for Ba 7• cit 1227 Darlington Ave .. 
motorc)·cle. ·"'- H . eon ' 
P.ca\'cr Falls, Pa. 

TRANSFORMER C01L AND 
WA.NT Jh. K. W. condition fo~ one ~ x S plate 

interrupter H1 ~oodd z txS plates. ·l 75-ohm receiver 
camera, cost $) 0 • 1. o . ost Sl 50· the camera takes 
:ind l pock~t Aashhg~\,.iu hold. lO rlates ; r1late hold· 
fine, ?car P!ctures an M rice J. Cra,·cn. 'Box 2~8, 
crs gi-ven with camera. .. au 
Spring Valle>-. ll l. 

new Ford acetylene generator ~cb:n e 'for 6 volt 
line (battery) teleCbtone~. 0~0 <mall iJosformer 6 to 
~O A. B . storaee a1ter~£ P. Fcrte. l107 W. Au
l o volt from uo vo \v h 
gusta .;\,,c.. Spokane-, as . mention .. I\Iodtrn Elcct-rics.,. 

When writing, please 
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KNAPP TYPE "S" DYNAMO, TWO 2 \'. 10 .A. 
Storage Batteries in exchange for a good l inch spark 
coil. Emil Rohrackcr, 17'19 N. Linndale Ave., Chi
cago, Ill. 

WILL EXCUANGE A J4·1NCH SPARK con. 
for a rotary i;irotctiomcter. l'. Kemper, 420 .Franklin 
Sr.. Butler, Pa. 

WILL EXCUANGE STORAGE B ATTERY 6 
volts, charging ra te 5 amps. for H hours, s1andard 
make, Helix, double slide tuner, key, detector. spark 
gap, 1,000 ohms receive r, 5 obms sounder, Leyden jll.l', 
D. P. D. L. switch, aerial IDJIStS, insulators and pipe!', 
sm:iU steam engine, voltammeter, for motor cycle or 
gas engine. Syl..-ester H. Davis, 712 Fairview Ave., 
Grand Rapid~ )lich. 

WILL EXCHAKGE 110 V. lG A. CON~ECTlCUT 
drnamo, first class condition, or a 5 x 7 Roeh~stcr plal< 
camera with Lripod, etc., for 0 K. W. wireless Lratls
former. Norman C. Cowper, P. O. Box 102, Lyn
brook, L. 1. 

A KEW SO V. MOTOR, ~EVER USED, COST 
$20, and 20 V .. 10 V., G V. mo1ors; make offer on re 
cciving apparatus and a small coil from ~ to l inch. 
R. !). Schl ichter, Sellersville, Pa. 

A 22 CAL. J002 l\fODEL WINCHESTl<:R R1FLL 
as good as new and a 22 cal. Ilopkins & Allen revolver 
which 1 can guarantee, to cxcha.nge for a pair of 2,00u 
ohm head band wireless receivers. \Viniam Rocheleau . 
71 Church St., Westbrook, :\le. 

WlLL EXCHANGE FOR MOTORCYCLE TH~: 
following: 1 smnll motor, l helix, l .22 ri0c1 1 cam"r~. 
I ·2,000 ohm head set, l tuner wound with I:\ o. SO wir~ 
bare on maple . roll 12 in. long, 6 in. di•., 1. one poirit 
rubber base swi tch, 1 each 0. P. D. T. and S. P. D. f. 
swi1ches, 1 set of xylophones (low pitch). J. W. Scon. 
288 Chelmsford St., Lowell, Mass. 

WILL EXCHANGE l SMALL WrR£J,ESS RE
cciv ing set fo r J4-inch spark eoil. J. Cummins, Sfo:l 
Amsterdam Ave .. New York Ci ty. 

C0::\1PL£T£ RECEIVIJ\G SET CO~SJSTll:\G 01· 
loose coupler, double slide tuner, "ariablc and lix••I 
condensers, silicon and galena dctectors, :md 2,00ll 
ohm phones; will cxchange for Blitzen tuner or profcs· 
sional recervc.:rs, nudion or Ccrron detectors,, or wil l 
e>.change scpnrntely for anything in wireless. Alben 
Perkins, 4008 West Prospect St., Kansas City, i\fo. 

WILJ.. EXCHANGE 100 WATT HOME-MADF. 
step-down transformer, in case, secondary voltages 6, 
8, 10, 12, lG, with small ro1nry gap suiU.blc to be run 
by 5'lll'e for a Illitte.n rotuy VaJ:iable conden.scr or 
pair of 'Brandes' Superior 'phones in good candition. 
E. C. Jackson , 52 Hillcrest Ave., Yonkers, N. Y. 

WlLL EXCJIANGE W1TI1 ANYBODY IN TH1S 
city: 3 size A Red Seal dry batteries and 1 pound 
tinfoil, for porcelain tubes, cleats and insulators oi 
;Ill kinds. Howard S. P yle, 3316 York Road, Seattl<, 
Wash. 

\VIL L EXCTIANGE A $75 COLLECTION 01' 
postage stamps of all nations mounted io Scoh'> 
large l nteroational album, ~!so a double alide coil, 
electrolytic detcctor, two inches of \Vollaston \\;re, a 
potentiometer, a small motor and many kinds of Cl'J"S· 
tals. for a Blitz;cn ring tuner, Brandes navy 'phone•, 
oscillation transformer or small magnetic kakagio 
rransformer. Monon W. Sterns, 29 N. Main St., 
)lethlehem, Pn. 

W ILL EXCHANGE A FOOT POWER SCR OU. 
saw, cost $3.60, for 3 pair of receivers in iood Condi· 
1ion o r wireless goods. Edmund Kimmel, 2' Kensing· 
100 Pl., East Orange, N. J, 

FOit EXCHA NGE-IN EQUAL VALUE. A CO~i
ple te wireless set; sends 5 to O miles; receives 250 to 
300; good condition; also a good, complete set of eke· 
1ric trains; prefer a small gasolenc engine at least % 
horsepower. George Robinson, 3ii3 \V. 5Gtb SL, Ne"· 
York City. 

W:H.L EXCRANGE - HOT WIRE AMMETER. 
high frequency type; S·v. SO·a.h. stornge battery ; 
Manhattan S·in. spa rk coi l; Eastman kodak 3Y,x3Y,; 
Western Electric 2000-olim pair phones; Giliettee elec
tric clock; want rotary converter about 1-h.p., or 
Standard wireless apparatus. c. a. Slone, 230 W . 
Division SL, Chicago, Ill. 

WILL EXCHANGE ELECTROLYTIC lNT£R
rup1er and $1.25 key for a wireless key retailing at 
$2.50 or home-made, loose-coupler. Edward Jack:Eon, 
bl? Hillcrest Ave., Yo11ker s, N. Y. 

TO EXCHANGE-CO:\JPLETE CORE P.R[MARY 
and rube for l kw. open core transformer, 1 No. 8 
8. S. micrometer; want variabl" condenser. Alben 

Anderson, 1373 Carroll Ave., Chicago. 

WILL l'XCRAJ\G£ ONE 3·BAR TELEPHONE 
magne!o (very i:iowerful), l "Ferron" model de tector, 
l 75 ohm tc.!CC 1ver, wilh German s ilver ltca.d band, 
cord and connection plug :rnd other electrical appa
ratus, for Winchester or Marlin .30-.30 ri6e in good 
condition. \\'. E. Hagemann. 801 7th St., Brooklyn, 
~- Y. 

WJLL EXCH;\:'\GE .\ i: u;E STAl\ll.P COLLEC· 
1ion in a braml new album thal holds J 0,000 st:imps 
for n good make 1rnnsa1.lar11ic head set or other wire
lu> apparat,us; wri te me what )'OU have. Melvin Dan
hdser, 406 \V. Holmes St., Huntsville, Ala. 

llAVE A 1 L'l/CH COIL (\V!TJIOUT Vl!JRATOR) 
and interrupter, hoth in good condition; will exchange 
for Ceco Tuner, .llranrles Superior Receivers, or Fer
ron Detector. Jnmcs Reed, Kennewick, Wash. 

LOOSE COUPLER, .NEVER DEE..'\ USl::D, FOR 
an Audion dctecror o r for apparatus either sendini; 
or receh;ug or for acccssone~ of an Ives Electric 
Railway; ha,·c a $~ii bicycle. C. B. \\'e.,d, :HG Wil
low St .• Kew Haven, Con11. 

WILL EXCHANGE 110 V. O A. DYNAM"O FOR 
J4 kw. t ra 11sfor111er and will exchange n ca rrom board 
for a volt-ammeter. Clarence V. Purssell, 1257 Morton 
<;l., Uorchestcr, Mass. 

A llO Y. D. C. MOTOR, A PAIR 0.F 3,600 OHM 
"11ltoncs iu exchange for a roiary (fnp; wri1e me~ \V. 
\ 'nn Slyck, 880 l\lni!'I SI., Lake Geneva, Wis. 

HAVE Ai-; OXYDONOR AND BOOI< OF IN
~tructions in first c lass order, for whicli 1 11aid $25; 
\\;II exchani;e for a wireless &ct . A. R. Coleman, Pal
myra, Va. 

WILL EXCIIA..~GE ElGllT L ARGE BALL 
porcelain i11suJ31ors, have ne\>cr been u5"d for instru
rncnts. Arthur Haake, Cl.osier, Bergen County, N. J. 

T YPE " S" KNAPP MOTOR, EUREKA TELE
grnph set, two Geissler tubes, co re and primary 4. in. 
coil, well insula1ed and taped, lJ elics. lJ turns No. 6 
aluminum lJ in. in diameter Pilot Light, interrupter 
for l in. coil for Murdock S,000 ohm receivers, ~ 
kw. transformer coil rotary S!)ark gap, or bot wire 
amme ter. J. L. Knapp, Evansville, \Vis. 

WILL EXCHANGE M UllDOC.K RECEIVER 
cord, 7 fL mercerized cottonJ G tips, carbon bolder for 
arc light made of brass, mtd., with carbon, 2·5 ohm 
"Eureka" Sounders complete less magnets, l porcclain 
candelabra rccep1aclc, :idaptcr for charging to minia
ture base furnished also; total value $2.30. Want in 
exchange any of the following : 4 10}1 in. e lcctrosc 
insulators for antenna, 4 6.xed co ndense rs or detector. 
Howard S. Pyle, 3816 York road, Scattle, W~h. 

WANTED-A SET OF STANDARD RESIST
an~e c<?ils for a \.Vheatstone bridge; describe fully in 
answenng and name manufacturer and valu"; have 
good assortment of wireless and experimental appa-
1·atus to exchange: ca.it also use 110 v. motor or 
mclcrs. Lee D. Clnrk, :Vici, Okla. 

WILL EXCHANG.e; FOR MOTORCYCLE * KW. 
transformer coil, .095 m{. sending condenser, oscilla
tion transformer, spark gap, vibrop)cx, regvlar key, 
receiving extra large doubl e slide tuner, silicon, galena, 
1iyrite detectors, 2 semi-variable and one fixc<l~ con· 
denser, necessary switches, six wire aerial with 12 
Strain insu lators, two horsepower engine and ten volt 
J). C. magneto. Arthur Carden, Gen. Del., San Jose, 
Cal. 

l HAVE 2 VARIABLE CO~DENSERS, SLID
inR plate type, l large size, cost $3. 75; tl1 c other, small 
site, cost $2.25; 1 fixed condenser, cost $1;; also have 
A ~ in. coil and l !4 in. co il; former is of S pitdorf 
make; a tuner (2 s lide): all instruments arc in splend· 
did condition except the tuner, which is n bit marred: 
will exchange all {except spark coils) for a Blitzen 
r!'tary cooden~r and good spar~ gap. Rey W. ~e
vtlle, S7 Darn,n St., R ochester, ~- Y. 

'IVhen writing, please mention ")fodem Electrics." 
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WlLL EXCff..\-'\'GL A R};)1JKGTON TYPE· 
writer in fust class condition ior 3 wireless receiving 
set; I prefer a set <.-quipped witb a pair of llrandcs· 
n:ivy type, 2,000 ob.m 'phone... Carl !). )lason, Oalc 

WlLL E..'-'CHANGE A GOOD CU:ll PLET£ WlRt::· 
less outfit for a motor c)·cle. Steve l\liller, P. O. 
.I.lox 371, Calumcnt, Mich. 

Grove, Mich. 

I HAVE A FL"".E INT£1illl,;PT~:R A);D 0::-11::
hali inch coil without ,;br:11or to c:.change for good 
10 ampere key (Boston prckrrcd), or antenna-~w1tch; 
interrupter nearly new. :ond coil secondary blocked in 
paraffine; also bomc·made marble base ,.park gap with 

' ~ inch zinc plug11; pllolO on request. Bryan <;. Bar· 
ker, Box 563, :l!aNhall, )linn. 

W • .\J\TED-A !:i:IIALL SlNGL.F. PH.\SE INl)UC· 
tion motor, l·SO--l·G b.p. for 110 volls, 60 cycles; 
speed $,000-~,GOU r.p.m.; have 1·10 kw. transformer, 
.22 cal. Winchester, numerous large and s111all si~es 
of wire tuner&, dc1cc1ors, e tc. D. U. :'.11cGown, 124.7 
~7th ... ve., San Frandsco, Cal. 

WlLL EXCHANGE A GOOD JlECEl.\'L'\'G S£T, 
comprising loose coupler, electrolytic ;ind s ilicon dcleC· 
tors, fixed condenser :ind a. ei.reulnr potcnciometer, for 
a Blitzen recci,.U,g transformer or good p:1ir phones, 
or anything of equal value , ior the dCt or any of its 
parts. James J. Quinn, J r.1 cor11er Sten ton and At· 
!antic aves., Atlantic Chy. N. J. 

WILL EXCHAKG£ B lGH GRADE RECU.lVlNG' 
set for complete G. E. l4 ·kw. trnrusmitting; value, $50 ; 
:.turdock loose cou11lcr[ Marco11i potentiometer, two 
pedkon, combination si icon and galena detector, 21· 
plate variable; also fi.-."d condensers by means of Un 
switch loatlinJ coll :i-in. diameter, JS in. long; 
lll-stud va.dat1on; alt wirini,: concealed; m:ahoganv 
cabinet; photograph for stamp. A. J. Seeley, 2H N. 
Wilton st., West Philadelphia, Pa. 

A D"ARSOK\'AL GAl.\'.tU'\'OM~:TER. COST $8; 
home-made loose coupled tuner, size 17xix6; 9 wet 
baneries; battery motors for rotaries; Mesco portable 
receiving outfit, excludin11 detector; SO feet of Pirelli 
wire; large amount of copper and aluminum win; 
galena; spark coil ,·ibrator ( French); to exchange, 
part or all. for a uo-volt j \ . c. power motor; send· 
ing transfonncr; small gas or gasoline engine, or a 
set of telephones. • .. lbert Massimo, Bellcourt, l!a)"· 
side, L. 1. 

WILL EXCH. .. '.'\GE ONE K. & D. GE);f:RATOR 
for one Ferron or other aood detector; itencratcs O 
volts, G amperes at 2200 r.p.tn; it may be used :as 
motor also; cost $8. Geo. IS. Storer, Jr .. ~~!9 Glen· 
wood ave.. Toledo, Ohio. 

WILL EXCH • .\KGE KODA~. 4><5; C.\.)[ER.,.\ 
with stand, developing and printing apparatus, worth 
$8; ior a ~-kw. tran$former coil with vibr:ator ur a 
loose coupler, or a good make detector or other wire· 
less instrument• u f e11unl value. George R. Conover, 
Riverview Hotel. llox 28& Bordentown, N. J. 

AN ELECTRIC POST CARD PRO) ECTOR, 
projects pictures 0 feet in cliaonctcr; has 2 lights; in 
first-class condition ; in cxch:mize ior a pair oi 2000-
ohm amateur phones: m 11 st be in guod co ndition. C. 
G. Weir, Springfield, ~- Y. 

WILL EXCHA~Gr:: 8 DESK T£LEPHONES. 
worth $7 each: Split<Jod spnrk coil. magneto, aerial 
swi tch, ammeter. headband, ~oundcr, spark gap, "fesln 
coil, laboratory •upplies, switchboard, lamps and 
bracket~. coils, etc., value $40; or separately, £or 
Eastman kodak, typewriter. eucycloped ia or rifle. W. 
Mueller, 1312 Benton 5 1.1 St. Louis, M o. 

WILL EXC.ELo\NGE 1 STE\"l::NS CR..\CK SHOT 
riftc, in good condition; shoots 2Z sburt and long; for 
anything of equal value- .Eugene U cnderson. I:'. O. 
Box 102, Jackson , Ga. 

l'ERFECTIOX PRI:NTING PRJ-;:,S WITH TYPE. 
cost $9; 2-inch Americoil, cost $9; :llun.lock tuner. 
cost $4; shocking coil, cost $l.25; ~ spools ~o. 
36 enameled win,, 50c.; wirele~ books; all in 
good con.Urion; want camera, variable condenser, 
dynamo, audion. Brandes superior 11hone,,_ water 
motor, torch. James Hean, Jr., 1775 ;\l:ll1lcda Ave., 
San Jose, Cal. 

FOR EXCJL\!'\GE-A SMALL GAS £:NCI~f:. 
aiuo1in1un crank case, in fine shape; we;shs only :?O 
pou mls; also a fine magnet magneto. Write uic if you 
have anything in Lhe wireless line, John Straub, Fa)'· 
cucvillc, N. Y. 

FOR EXCHAi'<E-ONE ROBBlNS & MEYERS 
11 O·v .. 60-cycle, 1-10 b.p. motor, in good condition, 
wiLb 3-groovc pulley for s tep-u p trnnsformcr. stc1>· 
down transformer, 6-v., lOO·illllPere·hour uattcry, good 
make, or an electric born, lo operate on 6•v., good 
co ncution. Glenn 'fltoinas, 170 Cedar St., Corning, 
~- Y. 

DESIRE TO EXCHAl'<GE A MURDOCK $S 
rotnr)" variable condenser for a U-light decorative out· 
fit, 8-H volt colored lights connected ou J ~-foot cord 
with sockets, attachment plug rutd extra lisht; co•L 
S;l.50; or will take anything electrical Eiowa•·d S. 
Pyle, S31l 37\b Ave. So .• Seattle, \VMh. 

WILL EXCHANGE THE f"OLLOWI~G UAGA· 
zincs for wireless instruments: Modern Electrics, ! 
co11ies, 1912, 1913; Shop Notes Quarterly. 2 copies, 
1910, 1911: best offer takes them. , 0. I{. Cooper. 
13 Audubon St •. Rochester, N. Y. 

f"OR · EXCHA-'<G£ - IIELL'\, lllAUOG1\NY 
mounted. with ))ilot lllmr. loose coupler. potentio· 
meter, electrolytic detector, sendinK condenser, 6 
111bcs. electric bcll D. P. D. T. switch; all brand·ncw; 
cost $16; will eJCcbange for a good G-volt, 100.ampcre 
>1orage battery or 3-inch coil. Write W. W. Aver.i. 
Box :\ o. 6. Watkinsville, Ga. 

HA VE A 1000-SBOT .'\TR RlFl..E, LX coon 
connition; very powerful; and a target of daisy m:akc 
and about 75 target cards: the target bas a song tbal 
rings when bull's eye is bit; can be used in the houi;e 
nr e1sewhc.re: -,,vill exchnnJZ:C ioT a. condenser. \Vritc 
for full particulars. Otto F3rrill, 200 West S7th S1 .. 
~ ~w York City. 

WILL EXCHA:.~GE AN El.£CTRlC SOLDlm· 
ing iron. 500-ohm rece;ver, 3-b:ir telcul1nnc mngncto. 
a V: :md ~ in. spark coil. l lb. of No. 30 silk wire 
and !l lbs. of No. 16 D. C. C. wire. l Little Hustler 
motor" and a P orter motor. K & D. No. l primorv 
and ~econdarv of a loose coupler: T desi re a rotnrv 
varinble condenser, uudion or ferron dctoc1or. Johi1 
Stadler, 210 Plymouth Sr., Toledo, Ohio. 

WILL EXCHANGE 4·0HM GIANT T£LE· 
graph sounder witb ker, ,-alue M. for a 1-inclt spark 
coil. \>{m. Merritt. \\ ardncr. Idaho. 

WANTEJ)-A Y,-KW. CLOSED CORE TRANS· 
ianner for the following: YI-kw. lnn~rorm~r coil. 
equipped wilh a vibrator. cleclrolvtic interrupter, Em· 
merson"s ~-h.p. motor for 220 b. C., new runs :al 
3000 r.p.m. 1·6 h.p., 220 D. C. motor whicll needs 
new field winding, large home-made ioose coupler. 
which has received 1000 miles, 2 detectors. o. I O·volt, 
5 cells, storage battery :ond a rheostat for 1 lO volts. 
L. Falconi, 617 Crawford St .. Portsmouth. Va. 

HAVE A 1-IN. SPARK COIL ANT> 2-IN. S PARK 
coil; also elcctrolvtic interrupter: wall excb:inire l ·in 
coil for 2000 or over ohm phones. Ilrandes or Holt••r 
Cabot preferred: also 2-in. coil for a 11ood hot-wire 
ammeter or regular ammeter for 110 volts: will also 
trade interrupter for anything I can use in wireless 
goods; mil trade any two of them for a good ~ or 
Y. b.p. motor; both coils and interrupter are brand· 
new. Oliver Wilhelm, 1616 .E. S2d St., N. E., Cle\'c· 

A 3-tNCH SPARK con. IN EXClli\KGE FOR 
a loose coupler or aerial switch: also bne ~-kw. 
transformer and 3 lbs. of ~o. SZ wire, which l will 
trade for wireless goods. W . G. Harsy. 519 Andover 
St., San Franci..cco. Cal. 

WANT A GOOD SPARK COIL. S OR 4 INCH 
spark. or storage battery, 6 volt, 40·60 amp., for a 
first-class perikon detector st3nd. m:irble ba-.e, nicclv 
finished: a lirst-<:lass detector, similar to the F eron. 
but with mo,-:ible mineral cup. • bare wire-wound 
turung coi!Sc. single, double and S slides; all 0 . K.. and 
of correct dimensions: would like to tnde Al l!alena 
for good quality perlkon. Willard llurlcy, R. F . D. 

land. Ohio. 
WILL EXCHANGE LOOSE COUPLER. PRAC· 

tieally new; bas been nsed on distances o( 1000 miles 
and ut>: No. 20 primary. No. 28 D. C. C. secondary. 
for folding kodak and tripod. C. Coleman Berwick. 
1935 J!earst Ave., Berkeley, Cal. 

No. (, BoJ< No. S(A, 1Iillsboro. Ore. 
\Vben writing. please mention ")fodern Electrics." 
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CROCh.'ER-WHEEl.ER generator J.i n llO:\!OLT. D. C. MOTOR 
wircless i'nst~~;;ts8°0i clldi~ouli.1.Wd.ill exch11nge for 
Ave., N. W., Wasblngto~, D. C 2018 Sherman 

DESIRE A 2-KW TRI pletc, standard male • ANSMITTI!\G SET, COM· 
change for l·kw. C!;ppr~:S'{;. or ~uenchEed gap, in ex· 
1-kw. Worts-Mcl{i am ypc_ .M:l, complete: 
2·b.p. Detroit clttt~ar 1fansfonJJcr laq1!'d condenser; 
mc;>tc;>rs, dynamos indu:~~~ gasilaoc cndgl.Ile: detectors, 
CCl\"IDg t:ranriorr:icr ll CQI S,_ COn c_nse_rs, and re--
Port Hill, Idaho. s. · Y. Baines, P. 0. Box 500, 

\VILL EXCH :K l\fode:rn En in '~ GE A .SET OF A. S. OF COR 
of Cor. Bo!ksce~~ngJr~cuce,. of a •·ols.; also A. s: 
change for high· grade 0!.~~,..!;~~~rcs, of 2 vol~.: ex· 
A. B. Co., Dept. E \Yilm•·d" ";, Ceo. Junkin, W. • ..._... mg, r:L. 

W~s!!~Vlle~tr~2°!2~f. SET OF RECE.l V ERS 01' 
loose-coupler or a hot'w'Yill eJCchangc them for a !!OOd 
ohm potentiometer w~ur~dc ~cGtcr; also have GOO· 
I will exchange this for wit . crgan si lver wire: 
Stanley Strauss 5225 L . somctlung uf ct1unl value. ' exmgton Ave., Chica.go, 111, 

WJI"L EXCHANGE '" H p ivatcr moto r for 6 60 
7~ - • • BRAND • NEW 

Binis, 177 Lovcjo~ St. , 'BJ:i~.s'N~a~~ hauery. M. F. 

co~$'[f a~o ~l'.!_D~51K DOUDLE·SLIDf: TUNER, 
dition; would like a M~s~i•10~2·ro ;p lioth in fine con
water motor to run sam . vo t ony dynamo nnd 
Darlington. 25 So 45th se.l mPb~olodd COl)di1io11. Edgar · • ' a clplua, Pa. 

TELEGRAPH KEY AND S . exchange for two 7 .OUl\DER WA.~TED IN 
French, P eekskill, J:o~~ w1rckss receive rs. Edward 

W ANTED-lGOO·OKl\I BRIDGINC par~ unmounted; have 4.in G . ' TELEPHO~'E. 
loadmg coil, bell buzzer 150 cissler tube, lOOO·mclre 
Spark coil dete~tor 

3
.; cal-ohm S

1
tandud relay, 1-in. 

cam fihn 31/ ' "' · rcvo ver polcnliom t 
ton.eP:i.. 7<x2l4, etc. John Burl~igh, l\ew S.:~. 

ro:0tb~~ ~J~~~!?'~ir BOOKS .Al\1) CAMER:\ 
<e~; value of books is $l5~le~U sendh1ng and receiving 
wit.h a good camera. G 'T" i exc unge all for $14 
Seventh Ward, Rome. G~ r2nwcll, 308 E. Sixth 5t.: 

c'?:.i~;r,E~C~1G~nF\)fl BLlTZE!'I . VARIARLE 
h1lcgb fw1uency buzzer. ~~~lttaif:~ ;i:J1'fal capacity, 
ca e type, .~·plate sendinR cond s 01"1!'er, P.an· l~r tube, with liquid. William _uns5r, and lO·an. Geis•· 
Newton Centre, Mass. · now, 11 Devon rd., 

WTL{. EXCHANGE A PAIR OF . 
bot 2000-ohm phones 1 M d k IIOL1ZER·CA· 
or Chnmbers 3-in. c~i l andurl 0R1 r3tcir:var. co ndense r, 
<lenser for a Blitzen rota ur o rot. var. con· 
dock loose coupler· all ry l.uncr or luge size :M11r· 
class condition. a: L. n\Y '":120rumEents ~re in fil"~I· 
\Voyne, Ind. ee. · Main St., Fort 

duri1;;i:-~~TN;opsE-C-OpPLER, FINISHED TN 
ary; will trad~ fo; cit,~~ ,.iirR'iJ~ry nnd. 3b0 on second· 
of Brandes 2000 oh b . zen vana le or a pair 
E. Diederich 91S E'!1 llranoadcsBml goond condition. Paul 

' • G vd., c1rolt, Mich. 

ONE DOZE!\" PIECES SELE'' enough for 2 cells· , . ·'!UM. EACil 
s11icon points, for tike ~~~~~~ I selected , long dilt:an~c 
!"Otor, copies of Modern f:i:~o. expcrd1mcnlal J4 ·h r. 
items to clean up; mention. wh~~c:s. an many other 
clos.. stamp for reply Phil" F. E~ou have and en. 
dale Ave.. S .. Minne;polis. ~fin.ii: elman, USS Lyn· 

W~~~cKif~H~\GE 1~ FOLLOWING FOR 
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WIIAT WILL YOU £XCH A'\GE FOR ~ds1or printing press, 1fl type c:..S~. type, car.ifs~g ,.;;.· 
sb~OO b J>O~ C'1rds, complete letlcring course- coJ:pJet~ 

rt an course. 4 cloth-bound books on wir1n 
motor, etc. John Thomas, Box S6, French Lick, Jn3'. 
co COMJllNATIO)< J?~L'\RD AXD POOL TABL.E 
lia':'.f''l,1.J

1 
good CO_!Jd1uon, sm: ltJCG, with 3 ivory bit'. 

core tran~f;~ ~" pool _balls,. 6 cues; 1-kw. cl0$Cd 
ga . er. want 1nducuon motor typewriter 
H"5 'fgine, saxophone or metal turning l~lhc \V M' 

me ine, 5Ul Maple Le'1f Pl., ~llle, Was~ . . 

FORE C switch w~h Hf KG~-A 3·B1\R DOUBLE TIIROW 
magne~os ,, s atf, ase; has 14 posts; also have 2 
detector '0~ ~~b "~~~ """'!eters; would like. a good 
Ralph ~arbury, 0 G;;en";iliemSsttrumNents. \'G'.nte me, •: ewn::in, a. 

Il:\VE FINE FOOT-POWER SCROLi., s•w 
1uncr and Expo wat h f . .1i. ' 

would likt> s torage cells. cS~~\:i'de~ w1Jrelcst5og~~ds: 
hnttnn A VC-, New York City. n, . r.. 1' an· 

HAVE 46 COPIES OF M11.GAZTNES COSTING 
f!~~~~t~\)';dnegc/o(/·'n·n . • spN~rk coil, .in good condition'. 

• · · ox o. 8, La Grange, J<y. 

W~l, EXCHANGE A ~-TI\. SPARK GAP FOR 
a _p111r of 1000-ohm phones or 1000-ohm phone and 
~meral detector. Charles Benesch 54 ()5 13th ti.Ve 
.,rooklyn, N. Y. ' • • ·• 

. TO EXCFJA_NqE- FDTE RELAY, ''/ITH 5 POL
'tht~ brass l111:iding post!i- and a large slrombcr . 

ara"on trnnsm1Uer: 1 would like a rotnry variobfe 
co_n ensc r for same; rclay alo ne worth S4 and trans· 
S~~:~n';f.~'1G:uo. Arthur Funk. 226 W. Liberty SL, 

WILL EXCRA~GE DETECTOR. RHEOSTAT· 

d
regulator. double shde 1t1ning coil. Junior fixed con· 

cnser. large fixe-d <::ondenser 75- hm . dou~lc headb~nd. and 20·ohm s~nder ~nd k;,~C:,~C:J 
nmn1grn11h, l\ o. 2 Eastman camera. pocket \·~It-am· 
n;teter. relaY;, telephone transmitter etc. Send d · 

C
hon or art1fles to William J. B.:U.cr R R ~11>" 

laytnn, Ohio. • · o. • 

&- \\'ILL F."Xp£Al\GE FOR EQUAL VALUE 1 K 
' . • motor Ko. 5 and 1 20-ohm telegra b instru •~1th crowfoot battery. cost $4: bolb i~ d rn~t 
Ton ""jl rn:actically new; would like 3 set Kgf B;:,:idd~; 
R raE~salt al)nt1c phBones or other wireless fostrumenu. 

~ :i:r aw~.s. ozeman. Mont. 

.ONE S\fALL MOVING PTCTURE MACTIINE 
":11h 1 l 00-foot piece o{ film: alro G ~li<ies and 3 con: 
11n11ous band films; 1 Stevens Crack Shot rifle: also 
~ Kn~fll' clynamo. motor; Type S: prefer carbide mov· 
•nit n1cture rnnchine: must be in l!ood shape. Eu ene 
Renrl Hson. P . 0. Bo" 102. Jackson. Ga. g 

·~ )'..,\RGE H VOLT, 1·16 ILP. BATT£RY MO· 
tor. 11 1s shunt wound, has 12 section comrn\ltator 
n'!1~ 2 fi11d wou;ad in good insolatio n; in 1\1 condition. 
w1 cxc u1.nge 1or 3 roLary variable condenser or ~ 
~i)!~u~~~~cWi~. Edw. G. Wagner. m Layton B lvd., 

WTLL EXCffANGE WTTR EACH IOWA AMA 
~~~/ii:~·pef•mten copy of Iowa amateur call~ and 

Cc•tlt~p~dSt ~Dv~opI°f~r ~~i1,,~~tlVc~~pa~~~Y·Mo!°c1;i6 'w r ~· oone. Iowa. ' 

vor.T-AMMETER 7S·OIDI PIIONE GEISSLER 
lube, cut-out, spring' hindinit ,, if . • b. 
phone induction coils. 110-v D l(!s'f, ~n·an. ell, 2 
~oto;,.it~~nf; m;~~in~ ~ant m-ot;; c~~J~or~n~l~eh.g~ 
\Vc'in£Z, sh W~ 4th SLnmCg -~onDdruon. ~lbert G. - • ana.i_ over. Oh10. 

:atWS~!-L EX0JA.~GE 1 REFLEX-SCOPE VALUED 
. • . conttms 2 powerful electric lam ~ d 

}~; 1ru~~~a'J1'v~t!:PP~ftoi:r1apdhic work.P~":;ed 
1

ate~'2; 
10 good d"l" · · anc ynamo motor: must be 
pnir mud con I don: will exchange l bicycle lamp and 
coil iv" guar s .. valued at $3, for l battery medical 
'.\f : gs mg 3 different current•. Jordan 1623 N 

, . , · ain, c raoton, Pa. • · 

\\hen wr1tanjt, please mention "lllodem Electric."-" 

coil .. spark gap. bcli;"·d~bie 2 ~elepboncs •. S22: 1-in. 
loading coil. potentiometer 3 d single shc\c tunrr•. 
fixed condensers. 1000 and• 500 i::'tors,. variable and 
car, medical coll, secondarv S.· receiil veer~ traction 
camera and outfit post card ,.., i.n. co ' onlcy 4x6 
other thinys. ca;! Kudell Slproiectodr. 3nd nameless 
Norwood. Olllo. ' :inc an Elsm"e Av~• .. 
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THESE BOOKS 
Almost 

Free 
Operator's Wireless Telegraph and Telephone Hand 
BoGk, by Victor H. Laughter. 12mo., 210 pages, fully 
ilJustrated, showing the installation ·of wireless on U. S. 
War ships and ocean liners. T his book will prove to be a 
most valuable helper to the advanced student, operator 
and others whose work brings them more or less in touch 
with wireless telegraphy or telephone work. Special sec-
tion of this book is devoted to the proper method to be h 

pursued in the s tudy of wirelc~s telegrap y, 
naval rules covering wireless staaons. 

Sent postpaid on receipt of price, $1.00. 

including 

Electrician's Operating and Testing Manual, by H . c. 
Horstmann and Victor H. Tousley. Illustrated,. 16 mo., 
full leather. Plain, practical and is good for wo~kmg el~c
t ricians who ha'"e to install or care for electrical eq~1p-

• 1 Aln1ost e,·cry phase in the electncal ments in genera . 
subject is co,·ercd by tltis book. T~e authors have 
endeavered to treat Lhe principles underly111g the constr':'-c
tion of the various de\"ices ,·cry fully as well as to pomt 
out the practical manner in which tests are made. 

Sent postpaid on receipt of price, 
$1.50. 

Modern Electrical Construction, by H . C. Horstmann and 
Victor H. Tousley. New revised and enlarged edition, 16 mo, 
358 pages, 173 diagrams; pocket size, full leather limp. 

This book treats almost entirely on practical electrical 
work. It uses the rules and requirements of the National 
Board of Fire Underwriters as a text and explains by numer
ous cuts and detailed explanation just how the best class of 
electrical work is ins talled. lt begins with a short general 
discussion of the nature of the electric current and covers 
every subject in the electrical field. Each and all are dis
cussed in turn and illustrated. 

Sent postpaid on receipt of pdce, $1.50. 

Any of th.e above books sem absolutely free with a one year's subscription to 
Modem Electrics, "The Electrical Magazine for Everybody." The brightt:st and 
mos t interesting clectricaJ magazine published. Nearly five years old, contaimug 112 
pages. The magazine that covers the wireless field from A to Z. 

Send $1.50 to-day in cas.h, sta~ps or M. 0 . and get this wonderful magazine for 
one ye.ar and your choice of the above books, ABSOLUTE LY FREE. 

MODERN PUBLISHING CO., 
231 FULTON STREET, NEW YORK CITY 

When writing, please mention "Modem Electrics." 
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12 DAfSi~~~~~$60~~ 

··, 

·'-- Seeing Foreign 
America 

including all expenses for travel 
berth and board , is offered by th~ 

RED CROSS· LINE 
visiting H alifax, Nova Scotia and 
St. l o/in' s, Newfo1111dla11d. The 
most delig bcful, unique health
ful vacation cruise from N~w York. 

Excellent Fishing and Shooting 

t;l ew :ou
1
r}sr steamships-"Stephano" and 

Flonzel -fitted with every device for 
comfor~ and safery-~ireless, bilge keels, 
~ubmanne bell~, e_rC". I days at sea; 5 uars 
111 port; rhe sh ip is your hotel. No trans
fers. Splendid cuisine. Orchesr:-1. Sea 
spo_rts. This cruise wilt be one of th e most 
novel and wonderful experiences of your life. 

Reduced rates for superior accom
modations during May and June. 

Se:No FOR Ir. tUSTRATED B OOKLET H S 

BOWRING & COMP ANY, Battery Place, N. Y. 
o r your Tourist Agent. 
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W HAT was sought for at 
lhc time of t h e Hughes 

ln•ur a_nce lnvestigat.ion jo 
1905. bu become an esrab
lls /1ed fact. 

Anyone now desiring sound 
insurance p r otectioncanwa.Jlc 
into the office of the Postal 
L ife Jn.su_ran.ce Company. or 
write a l e ller lo it and dea l 
di,.ect. thus becoming his own 
agent and saving for h i mself 
the a[lent 'scorn missions eac.h 
year during the pre-miom· 
paying p e riod. 

Tho non•aeenCY method has 
b oen followed in England for 
mo re than a century. 

A • o matter of fact, it is 
a s:en e y ·CxPense that has bur· 
dene d a nd weakened more 
tha 11 0 11c Ameri can company. 

Tho Postal L ife has, indeed., 
absorbe d two such coropanie.s 
and saved t/1cir policyholdc.-s 
from Ut.iou.s lo!'<.~. 

Health-conservation 

MORE than 1,600 people 
w e r e ftCcept ed )Ast yea.r 

for tneurance in Lb e Postal
wltl1out a gents. 

Tho.first yoa.r. Postal p olicy
h o lde rs fceeive • g uora11· 
teed commis.sion · dividead 
corrcspondinJ< tO w hat other' 
companies pa)' their agents, 
l ess tlte moderate advertis
infl clia r ge. 

In subsequent years policy
holders c&n deduct l bc entire 
agent's rer1eival cont11iiss io rr 
of 7~~ and nn vffice-e,:t>cnse 
sovi11ff of 2 '*• m..king up the 

Annual Dividend of 

9t% 
Guaranteed in the Policy 
l>.od. in addition , tbc Porta.I 
p ays, ever y year aJt er the 
first. contingent d ividends 
t/lat arc enrned by tlw policy. 

g .Q.D 

THE Pos tal'• Annual State• 
ment for 19 12 shows 

that tho Company i n less thlln 
seven years b as built up 
t/1roug/1 non-agent:)• m etliods, 
aad throuch re · insurance. a 
policyholdinir body repre· 
scntinir $50,000,000 of in
surance in for·ce. backed b y 
l egal-rese rves amounting to 
$10.000.000. 

It r eceives busi_nes.s fro.m 
every S ro te a.nd from foreign 
co11ntrles. I t is aa lnlers t ate 
and intern&UonaJ institution. 

Tiie Compouy' .r H e alth 
Bureau ,./so p erforms a u im
po,.tont public servi ce tl1r<>Ugf1 
tire distribution o f lielJ)ful 
printed matter Otl /rea.ltl•
preseMJotlorr. Polic yholde:rs 
may als o have o n e free 1nedi
cal c.xt11nir1otion eac/I >'ear. 
i f desi re d. so as to detect in· 
c\pie nl disease in time to 
check or cu ra it. thus reduc
ing mortality and incrcasin~ 
savin aa. 

STRONC POSTAL pP;Jfi'S 

Rm: 01.i-une zcoczt.n
~ lnrum11tt-noi. ira· 
temal or o.saamlcnt. 

W rite ;i.nd find out the exa.ct sum the 
Company will save }"Qll at your age 
on a.ny stnndard form of contract
Whole Llfe, Limited Payment Life or 
Endowment. 
No agent wlll be sent to visit yon: t110 
J'oR tn l Lire dlt<pensc>" wllh agcn tK. 
CR11 <il lhe o rll c<: or w rite fetr 1·uu 
oftlcial Wormatlon. Simply say: 

S<cood: Standard poliC!I 
, ,.._.,...:-•u.nowSl0,000,000. /Jl· 
11ir1mtt m / one s-so,000.000. 
Third: Standard p<>lic!I 
1>rOtJl4fo11.r, ii111>rovocl hy \ho 
St.GW l1~•1J1·anc:o J)cparime.ut. 

Postal Lile B~llding 

Mail me lnsnra.uce-pa.rticnlars as per 
advertisement in 

MODERN ELECTRJCS for May 

In your letter be sure to g\Ye: 
1. )our full name. 
2. T our occnpation. 

2. The exact date of your birth· 

Fourth: Opera.tot u nde r 
tlr-lct. St4tc t-r<1m'remetlts 
nod 1ubfect. to tho U.n..itecl 
Slawo pcolal .. ulhoritl ... 

Fifth: B tgh 1ntdie<1l 
•l11ndnnls In the Mkc.lioD at 
tltka. 
Sl:db: Polic111iold e'I'~ 
8 "1llhBMr«UCananteSone 
t rM m e 4 l ca. I uam.ioAicm. 
ucb rear. it OesiRd. 

Postal Life Insurance Company 
WM. B.. MAaoONE. P resident 

56 Liberty Street NEW YORlt 

"\\'hen writing, please me.ntion "Modern Electrics." 

I 
I 

I I 

I 
I 

MO DER N ELECT RICS 

Ask for Our 212 Page Catalogue C26 

I FREE ON R EQUEST 

:"<-.;. 1SG. T.eyrlcn Jnr, }1. 
I 111 1 • • • • •• • ' ' . . ....... !11 1.0;'; 

~ o_ JS!l. .-\ dj11<tnlt1c P ri· 
mary Con•len•er •. • •. • . •• ~G.00 

No. 416. 1\nt~nn~ ~wit ch . lf:Z .00 

Ko. JOO. Transmitti11g Oulfil. • . l!l1Z.OO 

W<J also publish <t 

Manua! of 
Wireless Telegraphy 
which we will furnish 

FREE ON REQUEST 
Ask for Manual Cl 

It tells how to erect and 
maintain wire less teleg
raph s tations, L\D(l shows 
many cliagr:i.ms. Included 
a lso are the Morse and 
Continental Telegraph 
Codes, aod a list of tile 
best instn1meuts to use 
- and why. 

Manhattan 
Electrical Supply Co. 
New York. J7 Park Place 
Chicago, } 14 So. 5th Ave. 
St. Louis, ! !06 Pine St. 
San Fr'sco. 604 Mission St. 

1:'\o. 45i. \ 'nriablc: Condeaccr. 
$3.QO. 

:" " . If.~. Wir~lc•~ ~park 
Coil. 1 in . . ••• , . .. ..... .. $:t.-IU 

1'°L!. 4~4 . . Tran,.mitting Tun· 
mg Cor l .......... ..... i;::-.. 10 

~T 
:'\o. 452.. Wireless Tele· 

trraPh l'ey . . .. .... .. .. .. $1.n:; 

No., 4.55. ~inglc Contact 
'J: umtl~ l'od • .•. . ..... . • $!~.00 

)<u. 458. Receiving SeL ..... ':'.80 

:'\u. 417. Flanged Spark 
Gap ........ .... ....... . s.i.:;o 

No. 465. Hi11h Efficiency 
!'rark Gal' • . • •...•...... ,a.oo 

\\'hen \\TiLini;. J·l~a<c nw11ti .. 11 .. ~lo<lcrn Electrics." • 



"G ' ee. I'm Glad I Have On B. V. D." 

T HAT'S what the cool, comfortable, coated man is thinking, while the 
cross,comfortless, coatless ones are eying him enviously. Don't you be 
caught without B. V. D. when warm days "put you on the griddle." 

B. V. D. weather is here-B. V. D. is sold everywhere. 

To get genuine B. V. D. get a good look at the label. 
On every B. V. D. undergarment is sewed 

This R ed !If/oven Label 

MADE FOR THE 

11·:_m-~J.1 
BEST RETAIL TRADE 

(Trade ll1arl IV£. U. S. Pi1t. Off. 
and Fort'ifn Countriu.) 

B. V. D. Coat Cut Undershirts 
and Knee Length Drawers, 
SOc., 75c., $1.00 and $1.50 
the garment. 

B. V. D . Union Suits (Pat. U. S. 
A . 4-30-07.) $1. 00, $1. SO, 
$2 . 00,$3. 00 and $5. 00 the suit. 

The B.V.D. Company, 
New York. 

Lo11do11 Selling Agency: 
66, Aldermanbury, E. C. 

Copyr1gh-ts U.S.A. 1913 by 
The B.V.D. CornR<U1Y--

When writing, please mention "Modern Electrics." 


