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"S uperior" Mod, / 
B randes H ead S et, 
P rice Complete, 
$5 .50. T ry it. 

Brandes 
Wireless 
Head Sets 

PERMANENT 

Permanent, instanta­
neous, constant 

No batteries needed 
No operating expense 

fine No set screws or 
adjustments 

Tunes up to 2500 meters 
L• 1 us equi.p .1ou with a Gcw>.. $1 o so 
plde recertv.1 station for • 

"Matched Tone Makes all 
the Difference in the World!'' 

ANY owner of a Brandes Head Set w ill tell yott 
that, the very firs t thing. It means widely 

increased range, grea ter sensitiveness, less strain 
on the ear nerves. It is one of the things which 
make the "Supe rior" model Brandes H ead Set 
at $5.50 "the best receiver sold fo r the money 
today" as the trade says. Other Brandes models 
up to $ 14. 

Send 4 cents for Catalogue E which explains 
" matched tone" and the other important points 
wherein Brandes R eceivers differ from ordinary re­
ceivers. Conta ins much valuable wireless infor­
mation. Send now. 

C. BRANDES, Inc., Wireless Receiver Specialists 
Room 814 32 Union Square, NEW YORK CITY 

No lost messages 
No static interference 
No delays or interrup­

tions 
Always reliable and 

efficient 
It never- fails you 

We guarantee .the Tel-Raclion co be superior to any o tber detector edvertised a.4 "'permanent" or will refund your 
money. Equip your station with a Tel-Radian and lift it out of the a mateur class. S <!ntl f or Jcscriplillt! litero/Uft!. 

TEL-RA DION CO . 32 Union Sq., Ne w York City 
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DUCK'S BIG SUMMER SALE 
WIRELESS INSTRUMENTS 

Createst Sale in the History of Wireless 
Send postal today for pamphlet showin g prices averaging a discount of 
30% on 100 of the most popular wireless instrument& in our catalog 

S.-tle origiru1lly intended for June only but. innbility to reach all our patrons camed thousands to whom 
notice rrune later to Mk for 1111 extensir1n. We have therefore extended the sale during !be months of July 
and August. Sule closes positively on August 31st. • 

OUR NEW No. 10 300 PACE ELECTRICAL 
and WIRELESS CATALOC 

MORE THAN EVER JUSTIFIES YOUR VERDICT 
THAT IT IS THE ONE CATALOC WORTH WHILE 

150 Pages Wireless Instruments 150 Pages Electrical Supplies 

Only Sc. in stamps will bring this unrivalled catalog to your h ome. The great cost of catalog and the excep tionally 
low prices (oftentimes fuJly 25% below u s ual retail price) prohibits its distribution otherwise. You may deduct 
t h e Sc. on first $1.00 pur chase. 

WHAT OUR BIG CATALOG CONTAINS 
ISO pp. Wlmcss lnstrlltllettls, magnet wire or all kinds. raw ttt3J.~rinl. storage balt.eries. lcl~g:raph lnrtru.men!S. batlcry motors. commercial mot.Ors and gen­
erators. sewing machine motors. telephool!S. step-down tmnaformers. massage vibrators, b"ll!!. pu•h buttons. autt> accessories. flash Ugh ts. hand lantern~. a11to 
and miniature lnmps. Xmas lrtt out.tits. \'Oltmetcni, runmcLens. lighting l)lants. VicLrolas. air rlJles. electric aeroplllnes, model builders, elecuic nillwa)-s,clec 
tric:al and mechanical books and g~ electrical supplies. 

The William B. Duck Co., 230-232 SUPERIOR ST. 
TOLEDO, OHIO · 

Send 1 Oc. for New Wireless Manual A 9 
We h ave been delayed publishing this M anual but can n ow promise d elivery before August 1st. 

YOU WILL CET YOUR 10 CENTS BACK ON AN ORDER FOR $1.00 
New diagrams. New matter Everything brought up-to-the-minute. Most complete Manu al as well as list o f up-to­

date, reliable wireless goods. W e manufacture a lot ourselves and handle the very best that others make. 
Our Pocket Electrical Catalogue W28, 248 pages, m ai led on request. Th.is catalogue contains practically everything in 

gener al use in the electrical line and is in fact a small pocket encyclopedia of e lectrical goods information. 
EVE.RY ONE SHOULD H.A. YE A COPY OF BOTH 

Mesco Rotary Spark Gap 
Emlt>J a high mustoal now. CUn be be:itd al t;tt;;icr dU.unoes 

t.lwl Ule note from the llltltloruiry rype. CllllDOt be mhltaken 
tor &tlltlo or other nLmoopherlo dl81 urbllll008. Produces pure ,..,"e or low dnmplns: decremem. In"""'""" tnWSmluJng em­
Cleru:Y 20 LO 30 per cent.. 

The rol.llt!og rnNnl>er luuo ~we!Ye l!P'lrldn~ polnta mounted on 
a bani rubber d l81t and l ' earrlt'<l on lhe motor alullt. Can be 

::i0o~e1~~!.JC:'~rJ. ~~"f'!'.!Jer:!.':lii~o a~!f-~· mts two 
Our Globe ).! otor IJ!uaed. Wiii operate on llOA. c. orD. C. 

~=i ~:= !hi!if1:1.;t~·~~ oiga~:i:.i~.0~~\~bc 
Lls'L .Yo. Price.. 
222 Ml'9CO ltott1.r} Sp!ll'a Oi>p. 6 volt.. . . . . . • . . . . • . . • $12.00 

~ fi1o•::v~~~!t3;1f,.~~;tfO~g: ~~~ lJ.oo 
I o 3 116 Inch shrut... . . . . . •• •••••• •. •• • • • 5.00 

Mesco Wlreless Practice Set 

Mesco Wireless Spark Coils 
lfavo lo"' c10ttn• ooosumDr.lon. B(>8I to operate 

on dry llMteriai. C"nntAL"f ~18 or be:.n- pJ4tl­
rmm lrlUJum. a.... prlnt:ll"J' ccindenser In raae. 
Mllde ror ...-!rcl.e<l!l work. :Penni.ts o r clO!te tU1llng 
Spark nt Interrupter reduced w n minimum; !J)lltk 
18 bl)Ovy; made In M ·incl> to -t-lncb sb:<'S. Our 
~lanual gives nU the teclmJcnl polntB. 
Ll.<t Xo. • Prtre. 
46~ Spurk Coll. 1 Inch; C1lll be operated on 

6 'Red Seu! dr:r btttterfos. . . • . • . . . • . • • $5.40 
~o ndVlllloo 1n pme ot ooDs yet, althoUllh price 

or mnterllll la higher. 

1 7 Park Piece • • • New York 
1 14 S , 5 t h Avenue Chicago MANHATTAN ELECTRICAL SUPPLY CO. 11 06 P ine Stree t • • S t. Louis 

804 M.ls11loo S t:, Slln Frenolsoo 

Y "" INnefit by mcwtio·11ing "Tlie Elet:tricol Bs/Jerimente•" when wri:i11g to advi:rtism-s. 
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~~CRYSTALOI~~ 
A Wireless Detector of Great Merit That Has Been 

Tried and Approved by Over 10,000 Amateur 
and Professional Wireless Operators. 

VERY SENSITIVE SUPER-SENSITIVE UL TRA-SF.NSITIVE 
TYPE 0 $3.50 TYPE AA $6.00 TYPE BB $12.00 

M nilins Weil(ht I lb. Mailintr We~ht 2 Iba. M niUn11 Weltrhl 4 II••·· 

The CRYSTALOI has that permanent sens1l1v1ly that is always at your command. 

If you want a GOOD D CTECTOR buy a CRYSTALOI and get a DETECTOR that has been 
censored by thousands of wireless men who know. 

SEND F IVE CENTS IN STAM PS for catalog C describing ALL TYPES of CRYSTALOISand other 
receiving apparatus. IL gives Lhe physical reasons for the extreme popularity of the CRYSTALOI. 

2595 THIRD AVENUE EUGENE T. TURNEY CO., Inc. 

TH£ N. Y. EL£CTRICAL SCHOOL io the pioneer &nd 
1 p~mier ochool of the .. Learn by Doinr .. method. \".hen 

you hue C'Omplded thia Courw you llull be fully quAli6ed 
lo handle ALL branches of Eleclric•I indualry. 
The equipment of lhi1 School lo unoequalled ,.,,~up-lo-~~~ 
minute. No p1tparation nic~ded t o become a ·Je-a_mer tn 
thla achool . You CJ1 n atart to loam on an y day of any 
week t h rouchout the whole year. Send for catalo11u e. 

New York Electrical School 

NEW YORK CITY 

u TH ER E'S' ft10NEyt/N 'IT" 

.M-----:;H~~E LEARN TELEGRAPHY~a~------..i 
L---- -MORSE AND WIRELESS ___ ~ 

TEACH YOURSELF 
in half usual time, at trifling cost, with the wonderful Automatic 
Transmitter, THE OMNIGRAPH. Sends unlimited Morse or Conti­
nen tal messages, at any speed, just as an expert operator would, 

Adopted by U. S. Cov't. 4 styles. Catalogue free. 

OMNIGRAPH MFG. CO., 39L Cortlandt St., New York 

I 

Tlhte I6Ilec"tl:rilc2Lil IBxperllmeITTl"tl:er 
233 J<ulton S treet, New York. 

Published by Experimmt.er Publishill.ll C:owpan~·. In.:. (H. Gcmsback. ~~nt; S. Gem.back. Treasurer; M. Hi·me;o, !:>ccretary) HJ Fulton Street, New York 
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FROXT COVER-.. F.LEC1 l<ll'lTY LIGHT!:-;<; I.I IWRTY.'• 

From a paintinit bf Gcorl"'.e Wall. 
ELi'.CTR!CITY NIJ\\ JUDS TRH.s \;\JI l'L.\:-IT~ OF XSEC rs -.!~ 
PUTTJ:\G INC-\C\DESCENT L\\ll'' fllltoL•Gll THE TUlR!I 

OEl:J.U:.E •• . • . • • • • . . • • • • • . • . . . . • . . . . . .!J I 
A.'\ £.\RLY POWER llATJ.ERY , • . . .. .. • . . . . . . . . . . . .!.I(> 
:-T \1l F OF LIBERTY Tll B~· I Lllllll LU.i llTF.D. •• . • .. . . .. . • . _J; 

$.!S.00 C.\SH PRIZE .. El.ECTIUC \L PIWlll.F.'.\!'"... . .... l4 1 
·rim W!R£LE~S .. \\ IZ" TlJIL\'S DETECTJ\'F.. Bv Thtt. w 

llco.\Qn • . • . ..•.•. , • • . • . • . . . • • . . • . . . . • • • . . ••• :? 18 
THE ~.\ClT.\l DETECTOU \:-;ll 110\\' IT \\'ORK5 \11 autburi-

tauve aruclc •..• , . • . • • • . . . • • . . • . . . • • . . . . • • • • • .?SO 
LU-'il, DIST.\NCE RECEl\. l '\G \\'!TH TllE Al.'Dlll~ UET 

FiH)D\-X£. lly .-\ S Ula11crman. B.Sc.. . . . . . . . . . . . .?54 

The Perversity of Things 
HIS is by no mean~ a new ~uhject. Much has 

been said anu wriUcn about the reca lcitrant 
ln:havior of tliini:' in general toward us hu­
mans. Much remains to ht ::.aid and written. 
\'cry much remain~ to be explained. 

Of all indi\ icluab. the experimenter. pcr­
hap::., sulfors most under the tyr:rnn' ol the inanimate 
things and 1t happens nut mirequcntly that he succumb-. lo 
their \\ 1les and to their de\ ili•h snare•. 

Let us take an every1la~ ca•e, familiar to en:ry expcri­
mcntt:r, worth} of the name. You ha\'e planned the con­
'truction uf a certain in.,trumcnt and you know just how 
to go about making it 

You have ,;baped the wooden base which is now ready to 
lie drilled fur its several hole•. 'I on ha"c laid nut th1; h11les 
on the base and while cluing <11 yo>u han.• brrrk1cn the point 
1 f vour pencil twice. Thi~ ha;; caused you some annoy­
.1111:~. After \'OU h;n c drilled c\en• h•>lc hut 11nc. \'•>II 
l1rcak the onlv· two drills mu h:t\'c in lhe attempt t11 ciril l 
thrnu!{h a k-Tiot ! or cnur .. c t/iul hole ju~t had tn come 
nn a knot 1 Rut you ruu.;t have that h11le. \\'hat is there 
t•> do? ln the ab::.ence oi the drill. a !>right idea strikes 
\OU Th1: hole will be drilled w11ho11t the drill' There­
.ion: ,·nu take a nail, heat it rl'U hot. and aiu:r much effort 
1lw h~1l1• is linally well under way. \<. the pn>ec"" i-.. •low 
anJ wea~-. you dtcide not to bum the hole all tJu.• way 
1hruui,:h. Sc· \\hen the nail has pl·netrat...d tlirec-ftuartcrs 
1hruui:h the hoard you take recoul'c tu the hammer. in­
a·n•lini; t<l drive the nail tl1ro11i:h the rt:maining J>Qrtinn of 
the wood. Tn this mu are "ucce,sful indeed-but. alas. 
\I ith the result that the entire hase is split m two I . \nother 
ha:;e i.; made now and cvcry1hing seem~ tu run smm1thlv, 
111clud 111g the !toles. After tl1c ua~c i~ fini~hed ynu gh•e 
It •C\'eral good cnats oi sltellac aml it i .. then placed in the 
-un tu dr~. while you ~o tn lunch. On your retl1rn you 
luok at the base. Somehow it does not look the same. 
.:;ure cnom.:h-it has begun tn warp harlly :11read) and you 
knm\ that hv tomorrow morning it will he bent into al-
1 '•~I a ,.emi-Circ.le. 

Hy this time you are aniery clear thr~ugh and yo~ slam 
the base into the furnace, accompan~·inq- the acti11n b,· 
much prorarurv. You mutter o r .. Iln1>doo" and .. Hard 
luc:k," hut ii you are a true tlyeil-in-the-wnol experimenter. 
111u will be working on a third ba•e hd ore long. Y nu 
llo not fare much hetter with the h:1fance of tl1e we rk. 
Even thing you touch seems to he "hoodooed." Scn:ws 
<l11n·l fit, nuts will not go on their re~pective screws, the 
hrass casting cannot l>e fitted for hours at a time, you 
can't seem to drill o r tap a hole without snappint?" off either 
the drill or the tap. To add inc;ult to injury, just when 
the inc;trument is about to be com1>letcd, the scrcwdri\'er 
,lips and make< a nastv ga•h in your ll rt band. This, of 
cour•e, puts you out of action for the time heing and you 
are indeed. worthy of our admiration if you do not let 
lo>O~t' a .. blue streak" or Engli'h not found in \Vebster'<; 
unabridged dictionary! 

'\ow let us analyze this scemin~ perversity of thinll'!'. 
\\"h\ do inanimate thin~ an thus? \\rh,· does the ckmal 

THB ELECTRICAL. EXPERIM ENTER iij publi•h"d on the !5th of "lLl"h 
month ot 23.1 ~\1hnn Street. New York. Thl'n- 11.n• I:! numhrl'l'I pt'~ yenr Sub­
&eript.lou prlc~ 1, $1 .:JO ll yl'nr in c. s. nnd po• ..... ,10111! Cnll4dJL nrd foJ'!'lltD Munt rl~·. 
SI.ft() n yl'cu-. 11. S ~nin !It! well M tr. S. stump• !""'l'Ptl>'I Cno f~n,.111n NtlO! or Atump11l. 
Sin11lto ""Pi .... 15 r~nl• f'ftcb. A •ampll' cnpy will I~ l'f'nt llMlt•• on rrqu•..,t. C"hf'<'b 
11.nd mnn'y nrdrnt •hnuld be ru:.,..,. to order nl Tl ffi EXPERThlE:s-TF.U PCD­
USU!:SC CO .• !!"(' U you rhnnltt' your Mldrr-· notify "' nmmmlv. in nnlrr 
tbat ropie11 are not miscArried or losL. A gree n wrapper Indicates expiration. 
No copies tent after explraLion. 

All communirn1ioM &nd coolnl>ullon• to th• Journnl 8hould be addre""W'd 
to: Editor. THE ELECTRf<"AL EXJ>ERl\IEl\Tl-:R. 233 Fulton Streei. :Sev.· 
\'01'1t.. l"naocepl~ eontn'butiom cannot ~ n!tUttUlll unlM! full re\um ~o 

wisdom nr nature, sceminl;(ly :111' a\·s mcerpose oh•tacles 10 
his way whenever man desire.., to invcnL ur construct a cer­
tain new thing? 

The answer is that it clot'<. nut. rt is not tbe things 
that are per\'er:>e, it i~ uur..e l n:> \\ho make them seem 
pen·cr~e. 

In our i:xample just mentioned, it "as not the fault of 
th~ hasc \I hicb kept yuu f ro111 cumpletin~ it. le was purely 
your lack oi forethought, and mo,tly your 1mpauence Lhat 
cau,ed all your trouble. For 1 i ) ou had used a carpenter's 
pencil. lll>tead of a frail dra Cun~ pencil, the point \I nuld 
as~uredh not ha\·e broken twice. Simph lack of anent.ion 
here \tso, had ,·ou turned the ha-e · ;uound the 'lthcr 
way, your drill 1~•;uld, in alt prohahility, not have -truck 
the knot hole. .·\gain lack oi attention. Once you knew 
t hat you had not the proper tout< to drill holes throu~h 
a hard knot, }·nu had no ri~ht to attempt the work in 
"Pile nf it. Forethought would h:l\·c to ld you the inevit-
able n:~ult. This holds lruc [Qr the second base. Clttll-
111011 sense should lt:ivc told y11u nut t11 use .. J!;reen" wood 
for an instrument base: painting shellac on one side vf it, 
tauRht yuu a graphic lessm1. 

\nd so it l{Oe:< all 1hc way through. So it ha~ i.rone ior 
aeons and centuries. )fan alw-a)s stands ready to blame 
inanimate thing,, For hi' hlunder- · en:ryth11111; is ltlamed 
nn the pt"nersity of thinf.!s. when it •honld be ltlamed on 
the pcner~ity oi man. 

It 1011k the human race Sl'\'l'ral million vcars to cnn­
strucc :in automohi le. The material, tht" thing;;. existed 
for million~ of year< long hdore tlH human race \\as heard 
of: it W3l' l.Ot for la1,;k C r thinl;-s that the first automohilc 
wns nut built sooner. 1t was for the lack of man's i11tel­
l igcnce. To-day, the -.arne man wilh a little acqnired in­
lclligence and a liltle acquired experience rurns out sev­
eral thnuoand automohilcs each \\'l)rking <lav- no pen·ers­
ity of things here. 

Summing it up the failure of mo<t e'-perimenters and 
workers who do nnt accn11111li·h anything can u•ually be 
d irec1ly traced to their lack of kn'lwledge of inanimate 
tl1ingc:. \t hest few people: thorriughly understand mate­
riak Few people can kl! offhand what cenain materials 
\\ill do and what they c:innot <lo. under conditions to 
\\ hich thel han! never heen suhjectecl Men like Faradav 
and Fdi~on ha' e this exceptional inqjnct de"eloped in a 
high cl~ree. They know intuiti,·dy what a certain metal 
will do in a \'acuum when suhjcckd to a high potential 
e lectrical <li~charge. \VitJ1 mo~t other workers it is a case 
of long experience and intimate cnntact with thin.Rs that 
!!'ivcs Lhem the I.rue insight into their characteristics. Fur­
thennore, the man who accomplishes things is the man 
who doesn't lose his temper and who doesn•t get impa­
tient The successful cxperimenter'c: motto should be: Pa­
tie11ce. 

Ii people would only stop to think how infinitely little 
we know about e,·crything ahout u•. and how thoughtless 
we are in our relation~ to all inanimate thing-;;. we would 
not he so apt to complain about the fabled Pcn·ersitv oi 
ThinJr•. H. GERXSD.\c'K 

hM .hf-<•n inrlncle<) ALI. nr,..,11ted. ~nntn'butirms :tre pnid for "" publicntioa. A 
•pero~l rnlA I~ f'nul for nu,-..l "XJll'nment8: 11c>nd t>hot()grnphs nccompruiyimr them 
tore• h•Khlv <!Mltnble. 

TllE E!.ECTR.ICAL E..'G'Imr~LE'llTER. Monthly. Entel'l'd aa a<.'<l0od­
rl:1•1 mAC.trr •ot th~ '°""' York Poot Olli.,.., unrl~r A~t of Contte99 ol Moreb 3. 1879. 
'ryll~ Tt'1ll<l<'rcd c s. Pnl~nt. om... \nnriirht. 19111. b;v F. p Co .• Inc .. l\ew 
'\ ork T h e conten ts of this mo1az1nc a..., copyri1thted and mwt not be 
rcprl>duced without r;h·in1t full cr"<lil lo the publication. 

TllP. ET.EC'TRJCAL EXPF.Rl\IE:'\TER ia for ...t .. nt all""'" flt.Anda lo ti.I' 
t•ahl'd l>tal.,. and Cll.D.'ldn: al.., tlt B..-ntann•,. :Ii .\\.,,.RllP "" l"Op.-ra. Pllri.s.. Wt'St· 
cm Ad,-nririni; Office. SR E. \\'atbmi:ton St •• Chicat:n. lit. 
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THE DE FOREST AUDION 

TtlE QENUINI! DE POREST 
TUBULAR AUOION 

Is 110ld separat~h· to an>· ::unn­
t~ur who prefe1 to build his 

'B':\'~~~g~ Price $.5.50 
Adapter 40 cent• t'Xtr.\. 

Gell/le Blfllttu• ( .\'16) 

"There is only one Audion-the De Forest" 

MOST SIENSlll'IlVIE 
The Bulletin of the U.S. Bureau of Stand­
ards states that the De Forc~t AucJion is 
fully 50 per cent. more sensitive than any 
other known form of de tector (Vol. 6, .No. 
4 , page 540). 

MOST IRIELilABLIE 
l t is not affected bv mechanical vibration 
nnr burned out by static or the transmi ll i ng 
spark. I t never fails at the critical mom1:n L. 

The detector is Lhc heart of the receiving 
set. \\'by wa~tc valuable time on an in­
sensitive, unreliable detector? 
The genuine De Forest Aud ion is no\\· with­
in the means of every operator. 

THE T\ P E RJO OE rOREST ALDI ON 
DETECTOR 

Incorp<>r:ucs th<! Audion Bulb and the genuin~ D<! 
Forest f>.'\l<Dt.'<I circuit• with U.<• mo•t appro,·e<l 
acccssorict Qf!<'dl!d to form a complete detector. 

The m- popular Audion Pri·ce ~I 4 .00 
~cctor ever offered. oil 

Gd tJi~ Bulldi1< J/16) 

ll'.IRNINC-)'ou are entitltd to tht genuinr .ludio11, J{Uara11tutl by the O".rncrs of tlrt ,Judio11 pat01t1, to!it11 111ahi11g on i11r-ntmtn_t of this 
J.ind. J ny natuaJtd dructor lur:i11g a .nlame111, t1 i:rid a11d a pl au, a1 u·tfl t11 otlur typer, ore coutrrd b;t qur potents, ~11d rrt'rrol srrnporr­
• iblr infringrr ou /11•ing prrnuutrd. To he 1ofe a11d •rt full r:al1u for your mom;.•, rn1111 on the gtnuint Dt Forut .ludron. 

§!END FOR BULLETUN§ Xll6 AND JvU6 DIESCRU3DNO AUDION 

Detectors, Audion Amplifiers and Audion Receiving Cabinets 

DIE IPOIRJE§T JRADffO TlEILIEIPIHIONIB & TIBILIBGJRAIPIHI COo 
101 PARK -AVENUE - : - NE W YORK , N . Y. 

M aker• of the Highut Gracie R eceiuin g Equipment in the World 

You br11rfit by mcn1ion111g •'Thr Electrical Ezprrimnoter'' n•lun uTiting to adt'trlutrs. 

JH E- ELE-CTRICJ\L 
EXPERl.M ENTER 

H. GERN5BJ::\CI< EDITDR 
H. w. SECDR ASSOCl~TE EDITOR 
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Electricity Now Rids Trees and Plants of Insects 

EVERY year there is a loss of hun­
dreds of thousand!> of dollar,, to 
the '\merican farmer, and, in fact 
to farmers everywhere, occasioned 

by the myriads of insect:., worms and 
their lar\'ae attacking either the plants 
themseh·es or their roots. Manv different 
kinds of poisons as well as chemicals ha\'e 
been tried out, such as tho~e which are di­
luted. in water and then sprayer! on Lhe 
growmg plants, and again those forms of 

trees and plants, by killing the larvae, 
eggs, etc. 

The cost of this system is said to be 
small and lhe means of applying it com­
paratively simple. The underlying princi­
ple of :\lr. Kitsee's in\'ention consists in 
the generating of the insecticide which is 
preferably in the form of free 'gas, or a 
gas evolved from a solution with lhe aid 
of an electric current and applying the 
gas, or gas containing solution in a nas-

portacue sprarin~ outfit may be operated 
wherever desired. The electric motor on 
this outfit requires, of course, current from 
both negative and positive supply wires. 
Where it is required for a comparatively 
smalJ area of soil in which the plants 
grow, this soil may be impregnated with 
the solution carn•ing the insecticide ele­
ment, and this sof ulion is afterwards elec­
trolyzed with the aid of an electric current, 
by simply inserting metaJJic electrodes o r 

A ew Eleclricol Method of Ridding Trees and Plonts o f Insects and Their Lanae. A Salt or Other Solu tion Is Ploccd In the Ground and Then Decom­
pokd b) Passing an Electric: Current Thru thcEarU1 Belwcen Oppositely Charged MclA.IUC:Plates. Sajd lobe Reacon able in Co$t ond Efficacious In Results. 

insecticide. 'I\ hich are simply blown ~n the 
plants in the form of powder. There is also 
a method widely employed whereby bi-sul­
phide of carbon is poured into the holes 
made in the soil around the roots of the 
plants.. .'\ common spraying solution used 
for this work is based on the u•e of ar­
senites; ga~es have also been used s11ch as 
hydrocyanide. 

tt bas remained. however, for :\fr. Isa­
don~ Kitsee, a well-known i1wt•1tor of Phil­
adelphia, to perfect and patent an electri­
cal system intended for the protection of 

cent state, to the soil or pl:mt infested with 
lhe msect<, Lheir larvae or e,:rgs. Either 
the 1>lant may be treated b\· thi« method, 
or the <;0il may be freed • from the ob­
noxious insect~. 

The ilJustration here shows bow the 
process is installed on a farm. The elec­
tric feed wires from the dynamo plant or 
from the local commercial lighting circuit 
arc run along the side of the fields which 
may require trcaLment at any lime. Both 
po•itive and negative feed ~ires are run 
along both sides of the fitlil, so that the 

plates around the area to be purified, the 
electrodes bein~ connected to the posi­
th·e and negative supply wires as the ac­
companying illustration shows. When a. 
fairly large area is to be treated with this 
process of in•ect extermination, it then 
becomes preferable to dig trenches on at 
least two sides of the a rea, filling them 
with a solution to be electrolyzed or de­
composed by the passage of an ·electric cur­
rent through it. lt is also a very good 
idea, when possible. to impregnate the 

(Ccmli1111ed 011 page _>86) 
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Radio in N. Y. Police Preparedness 
The latest move in preparedness is that 

of the Police Department, started by Com­
missioner Arthur Woods of ~ew York 
City. 

Commissioner Woods has long been try­
ing to bring about some sort of prepared­
ness league in the police department so 
that it could act immediatelv in case of 
cmenrency. Finally he appointed a com­
m irtee of three, consisting of Chief l\iax 
F. Scbmittbergcr, Inspector John Daly 
and Inspector Frank )!orris. The<e three 
men were to look into the matter \"c11· 
carefully and to ascertain the method mol>t 

:wtable for communication in case that 
>ther methods of communication, such as 
.he telegraph and telephone, should fail, 
:Jue pcrhap~ to an earthquake or large con­
fagration . 

After a length~· con~ideration and in­
'estigation, it was decided by the committee 
hat radio tclegraph) would serve the hcst. 
.Vork wac; immediatdy hegun, and a set of 
Tansmitting and recei\'ine- instruments 
"ere purchased. 

The transmitter con•ist$ of a standa rd 
me kilowatt set, com1Jrising a motor-gen­
·rator. closed core tran<;former. a quenched 
.park gap, cooled lty means of a motor­
lriven fan. and an o-cillation tran~form­
:r. This consjm of a primary and sec­
mdary of copper r ibbon, supported on in­
ulating ~trip~. The coupling between the 

coils is adjusted by the large circular knoll 
at the front panel. The inductance of the 
primary is varied by turning the low.:r 
switch. The aerial loading coil i,, mounted 
above the transformer and the: capacit) is 
composed of three Leyden jars, placed 
behind the oscillation trans former. These 
are supported on an insulaLing irarnc. The 
motor and generator are controlled from 
the switcbl>oard. 

The receiving instrument<: are loc:ited 
at the left, tl1e cabinet containing a loose 
coupled tuner, loading coil, two variable 
condensers, special type crystal detector, 

Abo•c: Pol k:c Head• 
q unrters in New York 
Clt.y Is No" ' Equipp\XI 
w ilh Rndio Telegrnphlc 
Apparatus of Modem 
T)pc. It \ 'Yill Pro•c Es­
«edlngl) \atu.blc in 
Expediting HArbor Pa­
trol a.nd Fire Work. 

Below: Herc We Sec th e 
N. \ . C. "Cops•· Speed­
ing Up on die R,adlo. 

and two sets of telephone receh·er•. The 
aerial switch at the right, is of bea,·y con­
struction. 

The aerial used with Lhic ~d is 185 feet 
high and 100 feet long, composed o( four 
stranded phosphor bronze wires. One end 
is supported by a 35-foot latticed pole, 
while the other end is ,:ruyed to the tower. 
Although this antenna a11pear• small in 
size, it ha~ a natural wave length of 300 
meters, while the transmitter is tuned to 
450 meters. 

This outfit has been in serv ice hut a 
short length of time, hut excellent work 
has been per formed with rt. The station 
has a transmitting range of 500 to R00 
miles. \\ hile the receiving instrument~ have 
a receiving range of 2,000 miles. The ~t a­
tion i5 unrlcr full control of Sergeant 

Charles E. Pearce, who is also instructing 
a number of officers in order to meet Lhe 
requirements of radio service for the po­
lice department. 

This 1s perhaps the fir~t radio plam ever 
installed for official police service work 
in tJ1e world and it is expected that ~imi­
lar or better stations will be erected at the 
differcnt 1mlice stations th roughoul Lhc 
five boroughs. In this wav the dcpartmcnl 
will keep a constant watch· on affairs which 
may occur in place~ where the telegraph 
and telephone cannot be u~ed, as for in­
stance during a riot or fight on a '·e•sel 
located in lhe harl>or, or in case of a 
serious conAagration. Also if the tele­
graph and telephone lines were out of or­
der communication would be still going 
on wilh the aid of the radio apparatus. 
This is one of the best idea• brought out 
lately by any public department in any city. 

WIRELE SS AND P REPAREDNE SS. 
Tbe importance of radio communication 

in war is so great and so manifest tltat any 
attempts to suoport the profio>ition by argu­
ment would he supereroitatory. :'.loreO\ er, 
the nat1un which shall ha\'c hrought the de­
velopment of radio-telegraphy to tl1e h1J.:h­
e5t pitch before the outhrcak of war will. 
other thing~ being equal, possess a grt!nl 
adYantage over its eae1111cs, says tl1e E/u­
trica/ World editorially. especially in so far 
as relates to long-distance communication 
with and l>ctween its fleets at sea. 

O!J,·iuusly, therefore, the bc<l method of 
being prepared agafost ho>tiliries in tl1e tield 
of radio communication is to have 11J;111s 
prepared for the prom1>l occupation nnd 
utilization of all coast radio stations at the 
iir~t outbreak. There should. on tl1e de­
claration of martial law. be complete and 
spc<'rly mobilization of all radio actl\ itics 
by the military and naval fc>rces. But. on 
the other hand, there shnulu be the mini­
mum of intcrierence b) the government 
with commercial radio communication dur· 
ing times of peace. Radir1 communication 
is still a wry young art. ft hardly sroes 
back tu the beginning oi this centurv 
Much capital bas been honcsUy im·ested in 
it. There i~ an enormous tield for the de­
velopment of the range, precision, chl'ap­
ening and improvement of ratlio sii;maling. 
The best way to encoura~e tl1at de\'elo11-
ment is to give fair play, and free play. to 
all im tntor~. businc•s men and indu~trial 
force<, \\herd))•. for gain and comm .. rcial 
advantage, it may be possible to enlist the 
interest and indusl:I) of the greatest num· 
ber or workers in this field. 

On the other hand, the surest way to di~­
courage the art. science and engineering of 
radio communication is to com•ert the 
whole field, during peace time;, into a mo­
nopoly of <:<>me department of the gO\'Crn­
ment. civil or military. To place all radio 
signaling in tl1e hands of, say, the navv de­
partment, d11ring times of peace, woulcl he 
to hamper all progre~s and hinder all de­
velopment, thus tending to keep America in 
the background of radio communication. 
fo r anr purpose peaceful or warlike. It 
goes without saying. however, that such of­
ficers are necessarily too ' busy with their 
immediate routine duties to spend mud1 
time anti money in protracted or exten ,j\ e 
im·ention and development in radio rn­
gineerinl?. Any monopoly of a great hu<i­
ne•s inc' itably leads to lack of comptti­
tion. to lack of stimulus and eventualh· to 
stagnation. Progre<s comes from holding 
open the avenues of success to individual 
talents, industrv and enterpriFe. 

Let us hope that the progre<!' and wealth 
of the nation. in so imoortant and all-per­
vading a field as radio commnrucation, in 
time of peace may he fo<terecl h,· keepin~ 
it out o f the ~adening clutch of C!O\·ern­
ment monopoly. 
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Putting Incandescent Lamps Thru the Third Degree 

T
TI E:: importance oi standardizing 
lightmit appliances may lJ< real­
ized "hen it i;; known Lhat over 
160,IXlO,()('tj incanuescent lamps 
and 75.000,000 gas mantles are 

used yearly in this country alone. The 
average ljghting hill is ahout one per cent 
of the annual incume of the an·ral{e per­
~on or corporation. and this tends to in­
crease as time goc!' on. On th1.., account, 
1t has become necessarv to provide exact 
methods for mca,uring canille-power and 
the rate of bu mini: o f the 'arious types of 
lamps now in use. 

The Electrical Testing Lal>oracories in 
Xcw York City m:Untain a ,-en· elaborate 
equipment for cmnmercial lamp t~ting. 
The tests are conducted by a corps of en­
gineers who arc specialists io measure­
ments of thi• kiml. 
Tests are made of ::di 
l) pes of lamps, frnm 
paraffin or tallow can­
dles to the latest types 
of electric and gas 
lamps. 

din·ctioru ah.mt the lamp. The sphere 
•ho11 n in the illu~1ration i~ painted on the 
in,ide with a li1tht diffusing painL \\'hen 
the lamp to be mea,;ured is placed within 
the sphere, t11e light from the la111p is re­
flected hack aml forUt by the surface of 
the !IJ>hcre w1til each portion oi the sphere's 
surface is recl.'h ing an amount oi light 
\I hich is proporuonal to the t"tal light-flu.-.: 
of the lamp, so that the total flux. from 
\I hich may be derived the "mean spherical 
candle-power" can be determi11cd in one 
measurement. Other spheres arc prm·ided 
of varying silei. which arc .:quipped with 
apparatus for measuring- gas lamps, oil 
lamps o r arc l amp~. One as small as 12 
inches in diaml."ter is used ior measuring 
telephone or miniature lamps. Another for 

ant, a-.. thl.' life_ of a tung<t~n lilament lamp 
\itrtC'> ali•·ut 1:- 11cr cent w1th one per cc~ 
change in \'<•ltag:t', >O that a small varia ticn 
has a con•i<lcrahle effect on the accuracy 
t f the Ii i.: te~t. 

I ig-ure 4 <ll picts a lamp ins~ctor at work. 
. \II lamp; '' 1ch arc tested .ire suhmiued 
i r,l to an n•JICl t1on. so that defccti; e 
l<tlllfh may It: cltnnn:ncd. The socket I e­
inre the in>1-e.1or in the illustration is c• n-
11ccted •o that .1 lamp may he 011erated a t 
a hit;h and a low volla![c in rapid succes­
:oiCJn. The picture al.im shows appliann·s 
ior physical tt',ling, including the ha'c 
''reach to dl'll'nnine if the ba~e is t i~htlj 
<'t'lllcntcd to tht· lamp, a mea,uring device 
for quickly ddcrmining the dimensionc f 
lam11 part$, and a 1lcvice for a>cerminin.1r 

the eccentricitv o f bas!' 
mowltjng. Ai1 induc­
tion coil is also show,,, 
hv means of '' hich :· ' 
nature and quality i 
the vacuum in the hulb 
is determined. Th"o; 
mav be ceen on the 
cabinet behind the op­
erator. 

The lack of •pate 
forbids the funlicr 
elaboration of tbi~ 1!':­

scription. hut when :t 
is realized tha t o' er 
20,000,000 lamps of all 
kinds are in,,11ected ar'.u 
te,tcd year!} under the 
Laboratories' supcn jc.. 
ion. and over Jf\,1 • j 
lamps tested to cle­
stmction in U1e ,·ari­
OU <\ Ii fe test~. sr-i1e 

mearure o f the imp· rt­
ancc of this work iray 
be had. 

TELEPHONE 
DE M ONSTRA­

TIONS AT F RANK­
LIN INST ITUTE. 

Xo practical1k in­
strument has ("Vt'r licen 
invented "hidt wi ll 
me a c; u r e light me­
chanically, so all -m:b 
m e a s u r e menh are 
made by comimring 
the lamp to be nwas­
ured with a l:1111 p 
whose candle-power is 
a I r ea d y known, by 
means of a \'l'I') ~cn­
'ili ve screen or pri-..m 
in which the light 
from the lamp tn be 
measured and the light 
{ r o 111 the standard 
lamp are compared. 
The relative di,tat cc<; 
hdween lat111" and 
'<'rccn are \ ari<-cl un­
til the illumination 
from both lat 1p-.. is 
apparently e q u a l. 
Then, as it is a wl'll­
known law thal liL:ht 
vanes invcr" h- a- the 
square o f the iii· anc.: 
of the lamr fr •111 the 
$Creen, t b " ,·andle­
power of the lamp to 
he measured c-a 11 be 
figured from tht· ratio 
of Lhe distances nf the 
lamp~ from the •crcen. 

Fi~. t. Shows n Photometer !or. Measuring the Cand l<>-P,!?wcr o f Incandescent lorn!>". F ig . l 
a :spherical PhoLOmctcr for Sn111tar Work. Fiic. J. "Life' Test Rocks. Fig.ol. I.amp l ns pectornl 

\Vork. 

The American Tele­
phone & Telegraph 
Compan) gave d<'.:11-
on~trations of trans­
continental and wirc:­
less t c I c p h o n y at 
Fr a 11 k I i JI Inctitute, 
Philadelphia, Pa., .\lay 
~eventeenth. ln the 
afternoon demon,,~;-a-

Thar ic, ii the 'tandard lamp i~ 20 canrlle­
IX>Wcr and is placed one foot irom the 
screen, and the lamp t•l he measured is 
found to give ec1uaJ illumination at four 
feet from the screen, this lamp will he 16 
times as hrilltant as the standard lamp, or 
320 candle-pO\\er. 

Figure 1 'lhnws a photometl'r (li~ht met­
er 1 which is ec1uipJ>ed For work of verv 
high preci•ion. Thi~ in'>trument is used 
for measuring incanclc<cent h1m1H which arc 
tn he issued as st;mdards of a candle-power. 
After stanriarrlizatinn. such h111 1ps are sold 
for use as standards of candle-power to 
laboratories. manu iacturers of incandeccent 
lamps. collei;re•. central stations. (>uhlic serv­
ice commis~ionc. etc. 

Figure 2 i1Ju,tr:1te< the photomt'tcr which 
is u~ed for measuring total light-Aux. AU 
lamp<; va.1'\" in li '?ht production in rlifferent 

mca-uring arc lamps is 80 inches in diame­
ter. 

riirure 3 is :i view of a portion of tl1e 
"Iii c., testing tll·partment. Thi~ illu!>tration 
chows the 111eth11tl• of O?erating incandes­
cent lamps ti> tll•tcrmine their period of 
l1urnin1t or lift• unrlcr ~tandardi1ed condi­
tinnc;. The re;;ulh of life te't~ are u!'ed bv 
l:im1• manufacturer"-, hy large purchasers o-f 
lamps, by inventors and engineers, each 
111 accordance with 1h:1t particular 11ha~e of 
the lamp prol1lc111 '\hich is o f particular 
mtcrest and importance. Each one of the 
racks <hown in the: illustration i ~ supplied 
'' ith a ddinite mhal'te, anti tht: \'arious 
rackc; differ from each other h~ approxi­
mately one volt R~· means of a small re­
,i,tance coil which is placed in series with 
a lamp, the voltage may be regu lated to 
one-tenth of a vnlL This: is verr import-

tions were gh·en lJ) 
1d1:11hcme and ta lking-moving pictm~$. 
telephony irom Philadelphia to San Fran­
ci-co, and \\ ireles; telephony from the 
\ rlington to\\ <'r of the Navy Depa rtmtnt. 
Washington. D.C., to Xew York Cit), ant! 
thence by wire to Philadelphia. Jn the 
cYenini:c thert' were three 45-minute rc­
nods of d<:monstrations. )ledal~ \\t'~e 
pre,ented to T. \V. Richards. director . 
\\'olcott Gil-ohs :.\Jemorial Lahorato rv. Ilar­
,·ard LT11n·er•;i1y; J. J. Carty. chief en­
gineer, American Telephone & Telegraph 
Compan~. and to the American Telephone 
& Telel.'Taph Company repre•ente<l 1.y 
I're-ident Theodore '-:. Vail. Dr R;ch­
ar<ls "Poke nn "The Fundamental Prop<r­
tics of the Elements," and Mr. Cartv on 
"Tht• Telephone Art." ~lr. Vail also .:Oadc 
a •horl addre~•. 

DATE OF ISSUE.-.Js 111011>• of our rnJdn·s lim·1· rccrutly btrMne 1111d11I)• oqitoled as tn 1tl1r11 tlt.·y .-n11/d nbtain TRt.. Eu:cTTm 1. 
Fxt'F.lU~E:->n:R. ·w« <L•uli lo state that tlir n.·~·.r.a1111ds Ito~·,- Iii.- jn11r11af 01r sale b1·tn ,.,.,, t/11· fiflr r11tlt 1wd tlrr riglttet'ntlt of t/1e mn11111 ·11 
tire rostrm port of tl1t· l 'uit,·d .\tatn and ahn11t tire ta·mti1·t/1 of t/11• mo11l/J u·,•st nf tl1r .\lissirsipf>i Ri'<'cr. n11r S11bscribcrs $/tould Ii.· ill 
posses.sio11 of t/r,·ir rnf'ics at t/r.•se datt'S. f\i11df)· hrar ill 111i11d /im,n•,·r. that publications arr 11ot /1011dltd ait/1 t/1r same dispatch h· ll:t 
I'CHt Offia as o 1.-ttrr. For tlri.r rrasn11 dela.\'S 11r1• fr,•qurnt, therefore kind(\• be palic11t 011d du 11nt u11d 11.s cnmplailits as to 11C111-an+.cl 
of ;your copy before lite twr11ty-fiftll of the 111 0111/i. 
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AN ELECTRICALLY TIMED 
BANQUET. 

''\\"e have with us 10-night," wa3 a 
tabooed phrase al a farewell banquet ten­
dered Guy L Bayley and L. F. Leurey at a 
San Francisco cafe b, mechanical and elec­
trial engineers of the Panama-Pacific Ex­
position. Toastmaster j . Fitzsimmon,. in­
stead notified the speakers when to talk by 
elec1ricity. Each speaker , "hen his turn 
came ... ielt" 1he inspiration to speak. The 
irupiration was directed by an electric bat­
tel') and spark coil. Every chair about the 
table was wired in an electric circuit, watb 
the switchboard at the toastmaster's plate 
and the speakers arose hurriedly. The 
event was what might have been termed a 
genuine Q uaker gathering, witb the par­
ticipants in action when the "spirit moved" 
them. 

MAKING THE DEAF HEAR ELEC­
TRICALLY. 

The wonderful development of the 
microphone ha::. made it possible ior ekc­
tricianc to utilize it in an elTort to aid the 
deaf to hear. Of course C\'Cry 111icro11hone 
transmitter is not adap1able for this par­
ticular work, as ~ome of these are not 
sensitive enough for jfilthering sounds that 
are produced at a d1~tance From the in­
strument HO\\ C\ er, these which come 
under the diccagraph category are super­
sensithe 10 sounds transmitted from a 
considerable distance r rom the micro­
phone. Such a transmitter is shown below. 
The conctruction of this in.:trument is 
practically the same as the other hypcr­
seru.irive microphone., con c;isting simply 
of a light metal shell, which contains a 
carbon cup holding l>Ome highly polished 
carbon balls; the latter lightly touching a 
carbon diaphragm. The ad\'antage in this 
design oi microphone is that it overcomes 
che noises usually produced by other types 
of transmitters. This 1s done by building 
the different parts more accurately, and by 
a careful regulation of the current through 
the carbon balls. This regulation is per­
formed by a minia tu re rheostat placed 
witl1in the case. O ur eng raving shO\\ s the 
steps of the rheostat a t the back of the 
transmitter. The resistor element consists 
o f a winding of Gennan silver wire, tapped 
at imervals a nd connected to progressive 
switch points. This particular sound de­
tector is th ree inche~ in diameter a nd three­
fourths of an inch thick. It can either 
be used as a portable instrument, or wom 
concealed in the clothing, without any 
marked difference in the volume of 'ound. 
T he large number of holes in the trans­
mitter permit the sounds to act readily 
upon the carbon diaphragm. 

r 

Edison and Brisbane Try a New Time Saver 
Automohiles and other modem concep­

tions in the mechanical and electrical world 
ha\'o: helped to lengthen the husine~' da\ in 
man) way~ Arthur Brisbane, the famous 

1\ew York in this car and with the dictating 
machine JS enabled to add two hours to his 
wnrlnng day-two working hours in the 
fresh air, as he e.xpre<sed iL :\Ir. Brisbane 

Thomas A. Edison Talkrna: Into 011:1.allon P!'onogTaP.h Specially f"ouoled f~r \;$1! While Tra•·clling: in 
Mr. Art.bur Brisbane's M:agneuc Orhe Car. l\\r. Brisbane at R1g:hl of Pliow. 

newspaper man, has de\•bed a cu•hioned sus.:i.te;,ts that a dictating machine installed 
box for use with an Edison dictat ing ma- in an am.,mobile as ~ho\\,, should be of 
chine installed in his Owen magnetic car e~pecial intere,;i to b11Sine--<; men who travel 

in tlteir cars to and frnm their offices. "To 
and be is sho",, in the accompanying ii· work in a car with thl' window open," he 
Justration seated in his automobile with declares .. fresh air pouring in, no inter-
Thomas A. Edison, the in\'entor oi the ruptions' from te.lepbone:;. or callers, is in-
phonographic dictating machine. :\! r. Bris- deed a Jux"1l ry, and producti,·e lux-ury. which 
bane travels back and forth daily from his is t he only good luxury." M r. Edison is 
bnme in Hempstead. LI., to his office in -;hnwn talkinst into the dictatini; machine. 

REPORT OF THE INVENTORS' :\Jr. :\! unns advocated that the Unitetl 
LEAGUE OF THE U. S. States Government should issue a "guar-

The Inventors' League o f the United antec" with patents granted, as the pres-
S ta tes he ld a n imponan t mceling o n ent issuance of a patent is nothing more 
:\fay twenty-ninth. A letter of 1-fr. M. or less than a license for the inventor 
A. :\Iorrison, chairman of the Committee to defend or figh t for bis rights. An 
on Patents, House of Represcntati\'eS, addi tional cha rge for a "guaran teed" 
was read, in which he s tated that the patent e ither in a l ump sum or an an-
League's protests against certain bills nual t~x could be provided. This would 
now before the committee will be noted act as an insurance against iniringers 
when such hills come up for hearing. and imi ta tors, and would represent au 

:\f r. Benjamins suggested that patents "owner,,hip of value." Such a law would 
should be e..xempt from seizure in con- put the burden of prooi on the a lleged 

nection wit11 satisfact .. ry infringer or imitator and would give a 
judgments. He con- chance to the inventor of little or no 
tended that a patent is of financial backing to secure his rights 
no \•alue until it has been without la rge expenses, which under the 
ex ploited, and such ex- present law he cannot enjoy. This law 
emption would pre\'ent also would p roYidc for Constitutional 
the cale of a '·aluablc pat- meaning of "equal rights to a ll and spe-
ent, which the inventor " 
has not been able to ex- cial pri"elcge!' to none. 
ploit and which arc liable After further discussion in this matter 
to be sold for a very nom- bv Messrs. \Vhigelt, Bang, Fowler, Bahls 
inal sum, thereby deprfr- a~d Benjamios. a motion being made by 
ing the patentee of his \f r. ;\£unns, the president was empow-
bopes of future financial ered to name a committee who should 
succe-<S. draw up the form of such a law and to 

Mr. Bah I s c;ugge~tcd have a re port thereon made at the nexl 
that memhers who cannot meeting. 
bring models of thei r in-
ventions should exhibit 

Sensitive Electrlc-Telcphone ror Use by PnrtJoJ ly Oe~ People. It 
Ennbles Them to Hear Ordinary Conversation. 

drawings of such, so that 
interested parties could 
see them. 

Address all communicaLions on the mat­
ter Lo Ralph J. Lackner. recording secre­
tary o f the Tnventors' League, l24 Maiden 
Lane, :\ew York City, N.Y. 

The receiver at the lef t of the micro­
phone is of die standard low resistance 
type. Both .inc;truments ~re m:ide of alum­
inum, heavily coated with enamel. The 

electrical energy is obtained from a small , 
speciall~ made d ry batteT)', illustrated at 
the right of the t ransmitter. 

, 

These instruments will undoubtedly in­
terec;t tho•e who a re defective in hearing, 
or tho•e who engage in detective work. 
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The Electric Optigraph-A Short Cut to Music 

EDt:CATORS of todav are familiar 
with the wonderful re~ults attained in 
recent vcars with the ~entem:e-\\ ord­

phonctic metl1od u r teachiTI~ l:u1;;uage n:ad­
tng, as compared \\ ith the D • " al must oh­
soh:te a, b, c, and a, b--ab, e, l>-cb meth­
ods pre\·alent l\\ enty years ago. In tho~e 
days cl1ildreo read one bnnk P"r year, la­
boriou!'ly, mechanically, and without inter­
est. ~o"· thcv read from six to a dozen 
pnmers during the first year, antl many 
cla~ccs read mnre I rT ow i~ thi-i possible? 

The old meth•;d taught the alphakl. then 
nonsense syllalile~. then dull, unimen:stin~, 
unrelated sentences of the .. See the ox gr> 
u 11 !" "Can the cat run?" type. The n.:w 
method provides stories from the very first 
page, usually iolk talcs and legends. which 
arc of ah,orbing interest to the chilcl rcn. 
This modern mt:thod o f teaching leads the 
children to recob'llize wonts, phrases, a nd 
even complete short sentence«, al sii:;ht., by 
visualb.119 phrases, words and phonol{rams 

AN ILLUMINATED "HAND" FOR 
NIGHT DRIVING. 

Safetv iJJ mght driviai:r is o:sscntial to real 
cnjormcnt and 10 promote this. some means 
of posi1h·e aml sure night s1gnahng seems 
to be m>ce'<c;uy. There ba,·e heen all sons 
of mechani<mS consisting of arrows, litrhts, 
S\\ inging inclicators and what not propo<ed 
and invented-lmt none ha\'e come int" uce 
to any great extmt, because o f l.eing so dif­
ferent than the u<:ual metlmd of day sig­
naling witl1 the hand. Taking a left hand 
dri,·e car the holding out of the left hand 
is uni,·er<:ally and quickly recognized a:. a 
signal ior a tum to the le£r. while holding 
the hand straight up is know11 to be the sig­
nal for a 5top 11r turn t o the ri~ht. . \ ~I il­
waukee mnt·~rist nPting h1 'w simple da~· ~i!:(­
naling really was and how natural it is for 
one dri\ er to watch the other. has in\'cntcd 
an il/11111i1111frd lra11d v. hich he has called the 
l"11ivcrsal '11g11al. This de,ice al lows the 
motorist to signal at night in the same way 
as he does so naturally and unconsciou~ly 
during the dav-Lime. \Vhcn he holtls this 
signal oul he icels sure the mocorists fol­
lowing see his signal-he bimscl r C,'ln see 
thal il is working. 

As can he seen in the accompanying il­
lustrati11ns tlw dl·\ ice is matl1: ut1 uf a l1lnwn 
celluloid ltan1I which io; fitted over a t uliu­
lar hatterv lam11. This lamp. \\ hich is 
lighted only f"r an instant when si1.,rnaling, 

A Transparent Hand Ugbtcd 
Wilb " B!>Uer) Lamp. the 

LAU,sl .\ulo Nighl Signal. 

ha<. a spl·c1al reflector which thro\\ s the 
rays 0£ the lamp trniiormly inco the hand 
and illuminaLes it so that it can easilv be 
seen for at least 300 feet. The hand may 
be removed and the <le,•ice used as an emer­
gency lantp on the roarl or in the garal!e. 
which makes il desirable to have in any 
motor car. One of tl1e city officials has also 
proposed the use of the d°eYice hy the traf­
fic officers not onlv for downtown intersec­
tions but for those scalions in parks dur ing 
concen s or othl"!' celebrations when it be­
comes necessary to ba"e an officer in charge 
of traffic. 

B y B. F . !\le.issuer 

as quickly as leuers, while nonsense syl­
lalifos \\ere i innerly vi~ualLzetl. 

,h tlemc n-tratt:d in Dr. l lucy's "Psy­
cholof.?)· aml P.:da,.-:ogy c>f Reading:• read­

grapho : to write) is self-contained in a 
smtablc mahogany case, which mea5ures 
about 20x 12x5 inches and weii:ths about 
fifteen pounds. This ca•e consists of two 

mg hr 5cnttnce,. phrases anti ..--------------------------. 
" orris ~a H·~ C\'e-•train and 
mental fatigue. - Thi. is one 
of the moi.L imponant phases 
of the new method. 

That Ute p~ychnlogical and 
ph) ~iolo~ical rrinciples undcr­
lying the mrnlem reading 
methods c;m be applied to the 
reading of 111usic was first 
pointed out and applied by 
W. 0. J\ leissner, director of 
the School of Music in the 
;\J ilwaukl'C State X o r m .a l 
School. 11 is experiments with 
school children c.:xtend over a 
period of fifteen years. 

How many mui;1cians-ar­
tists, if y1>u wiJl- li ve to-day 
who can read music as they 
read lan~uai:c? 

A iter analyzing thousands 
o f folk-songs. noting the char­
actcri,tic 11<1t1.· plrraus and 
motif J}roups• of which they 
were composed, and airer 
ei1d1t years oi experimenting 
~ ith ~chuol children, testing 
U1cir po\\ers of ,·isualization, 
memon·. and ~o forth. ProL 
:\leis,ncr de,·eluped what are 
kn"" n as the 11111.sfr motif 
c11rd.r, which sene the same 
purpnse as si1dn-word or 
phonetic cards m the tcachin~ 
oi language readmg. 

Tt ha~ hccn the writer's great 
plca,urt lo ~u~a:e't and 11cr ­
f cd, with l'ro i. .\leis,ner·s as- Instead of Using a Series or \ o lif Cards in Teachin1t 11\uslc There 
~l~tilnCe, wln1t he and other Is Now A>'nilnble nn Elec~ric OP.t iarnph in Which the Notes or 1.ho 
:1uthoritic~ hclieve to be a ~\our Are Fla.•hed_ b) L:imps Uehintl 11. Tmn.sparcnt .. SlAlf" lllld 
complete bO!uuon of the dif- n Spcc1111 Ke)botlrd Controls the Lnmps. 
ticult1cs encountered in t11c practical use of parts which arc hanged together, much like 
1hc manunll) man1µula tcd moti f cards for a d ress sui t case. ·1 he u1>pcr part may be 
tcachinf.! mDtif-wi~c rcadinR of music. •1pe11ctl u1> tu a vertical po~ili11n and fixed 

This «1lutiu11 l'mhotlies a mcau;: of in- tberc. Thi~ porti11n cont..iins the staff, 
stantam·uu'I) lla;.Lling lbc note groups on a lights, etc., am! is plainlj vi; i\Jle through-
transparcm 'cru:u by means of manually oul a large 5chool room wh.:n placed upon 
011cratcd pu~1 buttons and miniature elec- the tcachcr'b dc,k. The other portion con-
tric lights. rains the push buttons, batteric~. pitch pipe, 

Th4.: range o f the iJJstrument is an oc- etc.. 
ta,·e and a half. from middle C LO the G Another type of this in.:trument consists 
above, and mutiis coutaming any number of the rwo :>cparate pans a,. before. hut 
of note' up to five may be !lashed hy not hinged 1ogl•thcr. One part, containing 
pre<-... i111{ tJ1e lettered pu.;h buttons cor- the staff and its lis.:ht"'· is hunl!: upon the 
rc,p1111dinf{ tn tltc n otes dec:in.-d. These blackt.oard; the other, containmg the push 
flU'h hu1tc>11> arc of ::>pedal do:!oign to pr<>- huuuns, i> connected to Ute former by a 
duce: the light tnuch nece,,arv when sev- flexible calile and is operated m the lap 
eral ar.: OJll.'rated ~imultaneciusly. They or the tcachl·r, \dto may watch l>oth Ute 
arc colllainl'<I within a space sufficiently motifs a3 she flashc, them, and the chil-
small to facilitale easy operation. tl1e ex- dren. 
Jltrtem:~ gained Ly typewriter manufactur­
er~ heinl!: u•cJ a~ a guide in this particu­
lar 111a111:r. 

The staff lines arc printed on a dull, 
semi-transparent sheet of pyralin or cellu­
loid. beh111d which are situated the minia­
ture electric lamps of the "Aasblight" type. 
The notes appear on the lines and spaces 
of th1~ staff as solid ovals of so ft red 
li)!'ht, when the push buttons are depressed. 
The red notes, combined with the plainly 
visible lines of the staff, U1e dull , white 
celluloid background and the scientifically 
chosen prorortion o f the~e pans tend t<>: 
minimiT.e the purely physiological difficul­
ties o r rapid visualization. 

This inqrument. which has been named 
the l\leis~ner Music Optigraph (Crom the 
Greek stem, op: light, and from the Latin 

• ' fntif. l n m~ic. the original gum from wbjch 
all musical form is evolved. 

Datte11· renewal~ are nccc.:'al')· once or 
twice a year. Bath'ric" of the nrdmary 
fla~hlight tri~. ohlainahk at an) hard­
ware store, arc usl·d. They relJuir<:. the 
making of no connections, mere!) being 
slipped into place in a spo:cial compartment 
in the case. 

The complete set of 124 ori~inal, manu­
ally manipulated :\lotii Cards permitted 
the use o f 506 different motifs. The mo­
tif-making possihil itics of the :\Iusic Op­
tigraph a re almost infi11ite. As calcula­
ted by the mathemat ical l aw~ o f Pcrmuta-, 
t ions and Comhinations, the actual number 
of separate and dis tinct motifs obtainable 
exceeds 83,000,000. Of course the majority 
of these arc nono;ense combinations and 
the intelligent and skilful teacher would 
naturally demonstrate only those moti£s 
which a re in common use. 
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An Efficient Electrical Automobile Brake 

FOR more lhan forty years engineers 
have been endeavoring to devclop a 
more satisfactory and dependable 

bralcing system panicularly for use on rail­
way trains. The air brake is dependable, 
but not entirely satisfactory from a good 

Abo ,·e: Ne-. Hartfo rd Elce-
1 ric Mot.or Contro lle r o n 
St eering Column o f Auto­
m o bile, Showing H.ow n 
Sing le Finge.r Puts lhe 
Electric Brake on WiU1 n 

1000 Pound Pull. 
Be.low: S how Intl! 1 he I nstan­
m cn l of the Electric R"' e.-s­
ible Mot.or "M.1." Also the 
Brake Drum " u " and Wire 
Cable "C" Under Bonnet o n 
Car. T he Cable When 
Wound o n t he Orum Pulls 
o n U1e Brake Equ:iliu r Arm. 

many points of view and especially on ac­
count of its e.'(ccssive weight. 

Uraking systems on automobiles to-day 
are as antiquated as lhe brakes on a rail­
way train prior to lhc installation of the air 
brake. 

l:.dward V. Hartford's latest invention, 
an electric brake, is of even greater im­
portance than the air brake because it will 
<lo more, has a wider range of adaptabiliry 
and, most iinportant oi atl, the emire 
mechanism weighs only a fraction of the 
most approved air apparatus. 

Try to imagine for an instant the likeli­
hood of lhe modern railway ' 'chicle using 
the old-fashioned hand operated brake. lf 
the foot or hand operated brake is antiqua­
ted on the railway vehicle, why should it 
not be just as much out of date on the 
mosi marvelous specimen of engineering 
scieuce- ihe modern amomobile? 

Every motorist knows how inefficient his 
brakes become when once the brake lining 
is \\Orn through. It becomes almost im­
possible to slow down without locking lhe 
wheels. This sudden locking of the wheels 
could be overcome by the presence of oil 
between the brake drum and band, and al­
low gradual slowing down, hut the presence 
of the oil would make it almost impossible 
to bring the vehicle to a dca<l stop owing 
to the fact rhat sufficient pressure could not 
be aprlied by either fool or hand levers. 

The new electric brake completely re­
verses this order of things; the brakes are 
oiled with the result that a film of oil be­
tween the part~ coming in contact must nec­
essarily be squeezed out by the prel'sure of 
the brake so that the car is gradually slowed 
down automatically and as the pressure 
O\•crcomes the resistance of the o i~ the 
brake becomes proportionately more effect­
ive. It is possible with this improved form 
of brake to drive an automobile at a speed 
of fifty miles per hour up to within about 
thirty-five feet or a right angle turn and 
easih- make the turn at fifteen miles an 
hour ! 

The complete system is compact and light, 

weighing only about thiny-five pounds, 
consisting of a small type reversible dcctric 
motor with a worm and worm wheel at­
tached to a d rum : to this drum is attached a 
steel cable, the other end of which is fas t­
ened to the brake equalizer arm. 

The most important and no' e:l part of the 
device is the corurollcr, which is entirely 
new, so far as the control of electric moti,·e 
power is concerned. It is extremely small 
and compact and placed within easy reach of 
the driver's hand as shown in the illustra­
tion. 

With this type of switch a two-point con­
trol is given. The first point supplies 
enough braking power for sen· ice purposes 
and the second for an emerJ!ency stol?· 
Pushing the switch back to its original posi­
tion immediatd) disengages the brake. 
This motor is high-speed, series wound. 
The current can Ile applied by either a six, 

. l\\ elve or twenty-four \·olt storage batle.ry 
for automobile or kindred usages, but hta\·­
ier voltage can be used with e4ual success, 
the motor being wound for th!<!se voltages. 

This motor has 011 the end of its arma­
ture shait a worm which. throu~h a re­
duction oi' 100 to 1 ctrives a gear. This 
gear in turn operates a drum by au internal 
gear through a reduction of -I to L This 
gives a total reduct ion of -tOO to 1. On 
the drum is wound a steel brake-pulling 
cable which directly transmits the pull of 
the motor to the bralcing mechanism. 

Wh..,n running idle the motor is capable 
of 10,000 rcvolmions per minute and when 
under load it can apply 1.000 pounds pull 
at about the same speed as would be the 
case with a quick applicadon oi the hand 
emergency brake. After 1,000 pounds' pull 
is exerted on the cable a ·'slipping clutch" 
prevents any further pull and a ratchet pre­
vent~ the hrake proper from slipping off. 
Because of the powerful pull on the hrakc 
cahle the brakes run in oil. The current 
draw in putting a J,000 pound pull on tl1e 
cable is -ID am pcres for two-fi f t11s s~oml. 
This brake replaces the emergency set and 
is used constant!)~ in service, thus leaving 
the foot brake as originally installed for 
operation if wanted. 

The death roU in motor car accidents 
is increasing at a terr ible rate and any 
preYenfr,.e such as a lJrake that w ilJ act 
almost instantaneously without requiring 

the driver to remove h is hands from the 
steering wheel is most welcome. 

One .cardinal feature of this electric 
brake is that it can very easily be at­
tached to any car now in use, provided it 
is equipped with storage batteries for ig­
nition or Lighling, or both. 

INVISIBLE PERISCOPE WANTED, 
SAYS EDISON. 

Thomas .-\.. Edison recently suggested 
an idea for ambitious inventors. 

"I wish some young iellow," he said, 
"would invent an invisible periscope. Let 
him get up a contrivance that will make it 
possible for a submarine to see its victim 
without projecting its huge, ugly eye our oi 
the water to give warning. Then lt:t him 
approach tJ1e Xaval Consulting Iloard with 
Un!', anti, ii il is successful. his fame is 
made. 

··_\nd it shouldn't be so hard to invent," 
the wc1rlcrs g reatest inventor added, ""if 
sqme young fellow thar"s ti:or br...ins gets 
to work at it." 

Mr. Edison is insistent that Congress 
buil!l the government lahoralory he ha« 
recommended, in which a tl10rougb trial 
can be given to every irfra for improving 
mean~ of defence forwarded hy puor in­
ventors. There is onls one way lo invent. 
Edison says, and that is lo invent : the 
government must realize this. 

U. S. AND SPAIN TO TEST RADIO. 
The big na\'Y "',;reless station at .\rling­

ton is being tuned up for new lransatlar.tic 
ksts v.ith stations in Spain soon. T!l<> 
terts will be al the request of the Spanish 
govemmcrit. An improved wire less re­
ceiv..,r, the invention of a Spanish scientist. 
will be tried at several stations in Spain. 
Both day and night Le~t~ will lie made, 
American officials hopin~ the~· will resu lt 
in more ex-tensive use of wireles~ in the 
daytime, now seldom practicaLle over c..._­
tremely long distances. 

NEW AIR-TIGHT STORAGE BAT­
TERY COVER AND PLUG. 

One of the latest developments in storage 
battery details is a perfected cdl cover with 
air-tight plug. This allow~ the battery to 
he kept dry and overcomes the unnecessary 
slopping and splashing of electmlyte. t hus 
eliminating short-circuiting. roiling of trays 
and cor rosian of metal part:<. This in­
~enions filling plug can he loosened and 
removed or repiaced and tighrcnecl by only 

The Electro lyte Canno t S pill Ou l Thru This 
Storage Batter) Co,•er. 

a quarter turn. T he illustrations herewith 
show a cross-sectional view of the cell cover 
with plug removed and also with the plug in 
place. 

This unique vent for storage cells abso-

The C O\"t.'1" Closed. I t Limits the \\nt e r Added Lo 
the Exiu:l Am ount e<:essa.Ty. 

luteh- preYents dust or other impurities 
iron.; cntcrintt lhe cell and also limit$ t he 
amount oi water that can be put into the 
container to U1e e.'(act amount required to 
replace that lost by evaporation. 
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~EW 300,000 VOLT TESTIN G 
TRANSFORMER. 

One of the largest high tension trans­
formers ever con;,tructed for testing work 
is illustrated herewith. lt is one of the 
well-known General Electric line of trans­
formers designed for high tension labora ­
tory requirements and is oil insulated. The 
windings are of the latest type and par­
ticularly well impregnated «o as to stand the 
extremely high potential here used- 300,000 
volts. The secondary terminals are pro­
vided with reactance coils in the form of 
spirals, as perceived, to choke back any 
surges which may take place in the high 
tension resting circui t and thus injure o r 
break down the secondary windings of the 
transformer. The middle of the secondary 
winding is grounded to reduce lhe lireak­
dO'\\'ll strain. 

Monste r 300,000 Volt Tes ting Trnnsformer with 
Cho ke Coils . 

T he primary winding is wound for any 
commercial frequency and voltage. T hese 
transformers mark an epoch 
in America11 transformer 
design and manufacture. 

ELECTRIC RANGE 
IN FORMER ROY AL 

RESIDENCE. 
A forme r royal residence 

at Drighton, England, used 
by King George IV when 
he was Prince of Wales in 
the Eighteenth Century is 
no\lo used a'i a puhlic build­
ing , including the state 
apartments of the mayor. 

Tn the kitchen the central 
featu re is a hul!'e old-fash­
ioned roasting oven. but it 
is litLle used, a.~ it has been 
fl anked b\• electric ranges. 

NEW MOTOR DRIVEN DRILL. 
One of the latest and most powerful elec­

tric drills on the market is depicted in the 
illustration herewith. T hese drills are built 

PowerruJ 11\otor Driven Drill. 

of sufficient size to accommotlate 0-incb 
machine twist drills, so that the) may be 
employed for boring holes through steel 
or iron plates, etc. They are particularly 
sturdy in design and the clectrkal features 
are well taken care oi. The motor is afr 
cooled to prevent undue beating and all the 
gears are run in grease, as also Lhe spindle 
bearings. The whole d rill may be taken 
apart in three minutes' time and U1e 
parts are so standardized that they are 
interclrangealilc. 

Tht>y are supplied for service nn 110 
volts or 220 volts, and a convenient 
switch enables lhe motor to be started 
or stopped at will. T11e 0-inch dril l 
weighs !Sy, pounds and is designed for 
heavy service. 

ELECTRIC EGG BOILER BRINGS 
T HEM OUT AT THE RIGHT 

TIME. 
The inventor of this device for auto­

matically boiling eggs, claims that it is 
··fool-proof" and that it is superior to 
the old style clock m achines in many 
ways. With this mach ine it is impos­
sible Lo cook the egg more or less than 
the patron asks, that is, if it is placed 
in t11e right compartment. As observed 
in the illui>tration then: a rc ~ix com­
partments which are formed hy pactdlcs 
on an endless chain. When the eggs 
are placed in the compartment marked 
~o. I. which is nearest the d rain bo:u-d, 
they will be immersed in boiling water 
just one minute, if placed in t11e one marked 
)lio. J, they witl he cooked three minute~. 
and so on. When they have been in the 
machine the required number of minutes 
the padcUes automatically del iver them lo 
till· drain hoard. 

The macl1ines are furnished with a 1/-IO 
H.1'. motor wlJtch may he connected to any 
lamp ~ocket. The uase a11d IJotly of the 
machim· are made of cast iron "Which is 

LET THE ELECTRIC AIR BRUSH 
DO YOUR PAINTING. 

To t11ose who are concerned with ihf 
Jem of painting furniture or other 
of wood or metal in a smoolh, eve 
class manner, the latest form of ele ical­
ly actuatccl air brush adapted for this work 
and here illustrated will appeal. 1t is suit­
able for producing finishes of enamel, var­
msh. shellac, bronze, mica, celluloid or other 
liquid materials. The equipment in general 
consists of a finishing hood or booU1, a 
motor driven exl1aust outfit, a liquid con­
tainer, an electric three-degree air and ma­
terial heater, an air r<'gulator and a turn­
table on which the article to be painted or 
vamished is placed. 

The illustration here shown depicts a 
complete outfit for finishing chairs. A 
wired glass window is placed in the sides 
an<l top of tlte finishing booth, Lhus permit­
ting ample light for all operaLions. An 
dcctricallv driven exlrausl fan is used in 
some of -these outfits, especialls for the 
closed type of hooth. The motor driYen 
blower supplies air pressure for op..,rating 
Lhe brush nozzle, from which the paint is 

Elect ric Air Brush Outfit for Finis hing Chairs.. 

sprayed in a fine stream on the furniture 
or other objects. The material and air 
heater is mounted next to the paint or 
varnish container and is ocs1gned with a 
special switch control. This a rrange­
mem will tleliver sufficient beat so that the 
liquid can 1'e applied. al a temperature of 
120 dcgrces Fahrenheit or at even greater 
temperatures if desired. 

nickel-plated; the traveling 
chain, sprockets and trim­
mings are of brass. The 
hase of lhe machine is 20 
inches long by 9.5 inches 
wide, while the tank, in­
cluding the drain board, is 
32 inches long. The height 
o f the machine over all is 
11.5 inches. [t weighs hut., 
80 P"unds. When desired 
it may be fitled to be rw1 
on gas or steam heat. 

The electric range is 
everywhere supplanting the 
coal and gas stove for cook­
ing. This Electric EKg Boiler Turns Them Out ttt the Desired Moment. 

T he hanks of searchlights 
used at lhe Panama Exposi­
tion for securing the ''scin­
tilla tor" effects have been 
purchased by t he Russ ian. 
Government. Tbev are the 
most power fu l ever" designed 
anct should prove extremely 
serviceable for m il ita ry 
work. 
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An Early Power Battery 

I 
X the early days of electric lighting. 
when m .. ~t of the nre~ent readers of 
this journal were prohably in the ha­

byhood stage or else unsuspected as yet. 

lJ) Grenet Garriaut of Paris: and it was 
med for lighting up electrically the im­
ml'.llsc hanking e5i.ahlishmcnt, the Comp­
t1Jir d'escomple of Paris. .\ltoget.her lhere 

were sii.-ty large 
battery-units, each 
c o m 11 r i s i ng -IB 
cells. These units 
were divide\[ inLo 
hvo i:ows a'l; wiU 
be observed from 
Fig. I. Each cell 
was made of hard 
ruhbcr and con­
tained four carbon 
plates joi11cd ro­
geU1er hy means 
of a cast leade11 
head-L. Each 
cell contained an 
overflow tube, i, 
allowinf! surplus 
liquid to drain off. 
On t h c leaden 
h e a d, L, there 
w c re, further­
more, l wo small 
tuhes. P, going 
down to the bot­
tom ; t h r o u g h 
thei;e compressed 
air was blown to 
help in depolariz­
ing U1e batteries. 
The positive- elec­
trode w a s con­
structed of six 
zinc rods. 0, hav­
ing a diameter of 
on c centimeter 
each. These rods 
were hdtl in posi­
tion I)\' rubber 
bands am) were 
furtht!r connected 
to the copp1:r rod 
S, "'•hich carried 
at iLS top a hard 
rubber receptacle 
containing mercu­
rv. Th c latter 
took care of the 
amalgamation of 
the zincs. 

From the wood-Fig. I . First We See (Above) One of the Orea~t Electric ovelUes of 11 Half• 
CenLury Ago, " Huge Bntlery Which Liithlcd an Early Frcncb .Bank. Compare 
it with The ,\todern Turbo-Alternator Below, Which. altho Much Smaller io en cro~s pieces, 

Size, Crut Delher Man) 11undretl Tlmes U1e ~utput of lhe Battery. y carrvina the 
many novel and ingenious dc,·ices for pro- zinc poles, copper rods di

1

pp.:cl into "\ulles. 
ducing electric lights wiih all U1c attend- P, containing mercury: thcsl! estahhshetl 
ant comenicnce~ were promulgated and contacl with the carbon plates of the 
de,·cloped. ;\ scheme which was t.houghl next cell, connecting the cells in se;:ries 
ro be quite practical in thu3e epochal days thereby. l3y means of this ing~nuou~ ar-
was lhar employm~ a lan\"c haller)· com- rangerm:nt ail 7.incs could he lihed 1rom 
prising a great number of individual cells. all the cells, simuJl.aneousl), without touch-

ln the old illustration herewitb repro- iag a single screw. 
duced can be seen such a large bat- Finally a tuhc. E, carrying the battery 
tery consisting of se\•eral hundred 01011- solution. dipped into each cell. This solu-
strous cells of the bichromate of potaSh t io11 was made by mixing 76 lbs. of hi-
typc. _<\n attendant is see11 in the acl of chromate of sodium with 150 U)s. of con-
admitting Eres11 water to I.he battery so- cen lrated sulpb ttric acid together with 
lution, his hand res.ting on a pipe vah·e 2,0CXJ Ills. of water. Th is electrolyte was 
which controls the water supply from the then pumped to the roof into large vats and 
tank observed in the upper right comer of from there it was distributed into lhe aulo-
lhe Illustration. \A/hen not in use the zinc matic pans, D, made of hard rnbher. F rom 
elements oi the cells could be readily here the liquid dropped intt> similar pans, 
raised from the solution so as not to de- E . If now stopcock C released say one 
teriorale, \ly mean$ o f two geared shafts quart of electrolyte. D would tip over and 
running the full length of the haUery com- pour its contents into E. from where it 
partmenl. The water supply pipes. run to would run into its cel l. The stopcock C 
each battery as ohserved and thus the in- was so regulated that twenty q uarts of new 
stallation was readilr taken care of and l iquid were supplied to the battery for 
maintained with a minimum amount of every hour during operat ion. The weak 
lahor. . li<Juid in turn would How off through i. 

Fig. 2 shows the details of the most Running parallel with the battery was a 
ingenuous hicl1 ~omate hauery for power water supply· pipe, used to fl ush out the 
purposes. ever rnvented. cells a her use. 

T his battery was constructed in ilie 70's A third string o f pipes. two of which 

terminated into the little pipes 0. supplied 
the compressed air LO stir up the solution 
and to r1dd a fresh •upply of oxygen to it. 

In Fig. 1 will be sern a side view of one 
of Ule batteries carr) ing t11e large geared 
wheels al the top. These were used to lift 
ail the zincs from the cells simultaneouslv. 

While thi.s most ingenuous h:ttlCJ'), cost­
ing over $25,000, was in use for several 
years., _and while it performed its dutie~ 
s urpnsmgly well Lhe cost of maintaining it, 
as well as the current cosL was not exacrh' 
in _keeping with the figures supplied by its 
builders. So when the d\'llamo made its 
triumphant appearance, Ll!iS masterpiece o f 
ingenuity was relegated to the scrap heap. 

,'\ cedless to say the electric light in the 
early days of the an was mure "f a luxury 
than an~ing else and a rather expensive 
commodity to say the lcasL Such plants 
as Lhis were installed m a number of 
f'rench public buildings and private houses, 
bul it was 110L many years before the first 
lighting dynamos were developed. The'\e 
soon superseded I.he batteries, which were 
quite inefficient and troublesome in more 
ways than one. 

Compared to the early form of elccrric 
power plant above dcscrilJed, employing a 
large number of batter ies, it is intere:;ting 
to contrast the comparaLive size, remark-
11.ble efficiency and output of a modern 
''turbo-alternator,'' such as that sh0\\·n in 
I.he illustra tion Fig. I. Thi~ monster ma-

Fig.'l. Delt1iled View of Early Power Battery. It 
Was of tJ1e_ Pd11111TY T.>t><: anti Was Charged with 

Chemicals. 

chine. which would only require about y.) 
o f the space of that utilized for tile in­
stallation o~ the battery cells in the old 
plant here ate~. can develop 30.000 K. W. 

( Co11t11111ed 011 page z86) 
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ALLIES FIND RADIO USE. ON 
BATT LEF IEL D . Statue of Liberty to be Flood-Lighted. 

''Liberty Enlightening the \\' orld" was 
truly a godde~s of light un the night of 
1-J ay thirty-first when for fifty minutes t he 
noulc bronze figure in New York Harbor 
SlOOd ua thcd in the rays 0£ six po\\·criul 
searclillghls of the United States baulc-

in the e\'¢t1ing truly di,,tinguishabk from 
the otller harbor lights. 

Then, bringing into its focus the rest 
o{ the form and .finally the pedestal, the 
light transformed the dark bulk 01 the 
statue into a softly shimmering, distinct 

Statue of Liberty in New York tlorbor Illuminated at Niicht by Powerful Searchlights of U S 
Bat tleship Al lchl tr4D. A Fund ls 6cing Raised w FIO<>d·lighl ll Like Tlu s Perpetually. · · 

ship JI irhiya11, lying a few hundred yards 
eaSt of B.:dloe's bland. 

Spectators of th is scene prophesy L iber­
ty's permanent illuminadoa, for which a 
fond of $30,000 is being collected b,• the 
New York 11' t1rld and members of the 
General Fcderatiou o f Women's Clubs 
and thl!ir friends un boaril the Gr11m/. R'­
pu/Jli.:, the largc~l excursion boat in Xew 
York Harhor. 

Following the spectacle of Liberty's fuU 
figure ca.st in lid1t against the blacknt:.ss 
of the night, a meeting in the cahin of the 
Grand Rep11blic !Jrought out strong com­
mendation oi the illumination project by 
the club women and by Xew York officials. 

Measures agreed upon by women of 
many states before the boat reached its 
landing insure the efforts oi tilousands of 
women throughuut the country toward 
rapidly completing the fund for the light­
ing plant which is to be presented to the 
Government. 

T he illumination was ordered by the Sec­
retary of the Navy to afford a n approxi­
mation of the effecL that will be produced 
by the permanent lighting of the s tatue pro­
posed by the ::\ ew York 11' or/d. 

Congress has passed an a mendment to 
I.he Rivers anti IJarbocs Bill aulhor izing 
acceptance by the Federal Govern'llent o f 
a fund of $30,000 to purchase an illumi­
nating plant, which the Government will 
maintain. :-0-lany small contributions t.:> 
t his fund a re sot;i:rht in order that ilie liaht­
~ag of. the famous statue shall be in k~ep­
mg wiU1 the traditions o f this gih of the 
people of France to lbc people of the U n i­
ted States. 

The illumination of the Statue of Libert\' 
made a spectacle for tens of tilou!;ands o°f 
persons in Ralle11· Park. a long the Jer­
sey s11ore to the Atlantic Highlands and at 
vantage points in Manhattan and B rook­
lyn. 

and >tart ling llgure, a lightctl and sig­
nificant center to Lhe harbor. The time­
grccm.:tl bronze of Bartholdi's gian: god­
dess so rece1 ved I.he I ight that, a.; - the 
eyes watched closely, the statue grew less 
dvi<l in Its luminousness, 1.tut none the 
less. dirtinct. ?'o any one not. knl)Wing 
0 r its pre;:scnce U1 l11e darlrness its sudden 
"italiLing mu.st have st:t:me<l 1{uthi1:g le,,~ 
than my.tic. 

Um,_ im1msing as was this 3J)c:ctacle of 
the giantess and her pedestal fully re­
vealed in the sun-bright glare of tlte 
se;:archlights, it is bclic\•cd that when the 
su11 ue is si lhouetted by her own thousands 
of electric light~. with !>earns so shaded th<Lt 
all ray• will lie thrown din.'Ctly upw<lrd, 
the spectacle will be even more imposing. 

OllI fronl cover, painted by our capa-

l'batot Copp~\ br l.clcrmllaaal IMl:m &om ... 

Radio telegraphy has p layed a vi.:ry 
impo'.lant role in the pre~ent European 
conilict, and th.e photo b.:rcwitb prc ­
sentt:d cle;irly 11lusrrates several mem­
bc:~ of th_e :\.Uies' :wiarion squad, usml?' a 
m 1hta ry _held radio ouuit in the vicinity 
of Salomka. The Entente Powers have 
spenl a consit.ll! ral.ik amoWlt of money 
and time in perfecting their apparatus 
for both efficiency and rugged Ube. ' 

The apparatus shown in this photo· 
graph is very 11eaYily built. The trans­
mitting s ide consists of a small rrans­
fonncr oi high efficienq· enclusecl in tile 
round corncrcJ i.lnx. The spark gap is 
placed on the top of U1e case. At L11e 
front is a ha11<l1c which conLrols a 
rheostat for regu laling the amount of 
power transmitted lo the coil The con­
den:.~r is . inside ~e !)ox. The key is 
!1cav1lr bmlt, and 1s littt:d w1t11 insulat-
111g disks to pr~tect th_e contact points, 
as can. be see_n m t11e illustration. The 
power is obtarncd from a liynamo driven 
by a g-.isoline engine. 

The rcceh ing ;;ct at the left is of the 
loo~ety coupled type. the coils of which 
are enc!osed in a substautially built cnse. 
The primary and secondary inductances 
are . co~ trolled by the insulating handles 
pro;ectmg through the C O \ er. Two vari­
al.ilc conucn~crs are used, one in t11e 
prim:iry c ircuit and the Cll her is shu..'1.Led 
across the i,econdary. The detector em­
pll'l} ed in this set is mounted on a stand 
which is secured on the cover. This de~ 
tector is very sensi Li,•e, yet d ifficul t to 
p 11 t oul of adjustment once it is set for 
il_s most. sensilive point. T\\O p:1irs of 
l11~h resistance 'phones are usually em­
p loyed wilh these set,,. 

.\ portable ma.st supports the antenna; 
a pipe, driYen in tlte ground, makes con­
nection w ith the earth. 

.\very interesting feature in Lhe opera­
tion oi this radio set is that one operator 
receives while the other transmits. 

T hese portalile sets are used in connec­
lion with the. aeroplanes for directing the 
range-finders "ho handle the: big guns. 

.-\.t eight twenty-iive p.m .. the Miclr iaa11. 
which, since morning, u11der orders r'rom 
Secretary Daniels to Captain C. C. 13rit­
tain, bad lain off Bedloe's I sland shot her 
powe rful searchlights across th~ harb(lr. 
'.f wo .of Lhem, diagonally from each turret, 
11Jummated large American flags at the 
mast heads. T he six others sweeping 
widel_y at first, slo_wly centered o~ the figure 
o f L iberty, shooting iirst a ray o f intense 
wh ite light across the yellow gleam of her 
u pheld to rch. making it for t he fi rst time 

A fre.n<=-h AviAUon Radio Squad In the Vicini ty of Snloni~. 

~le artist, Mr. George W aJI, gives a good 
idea how old Liberty will appear when 
I.he electric lighting scheme is compl·m·d 

T he World's plan to illuminate the sta­
!Ue provides for a lighting system cost­
mg $30.000, to be pa id for by popular 
subscription an d to be ma intained hy t11e 
Government. 

T he indirect light, sud1 as is employed 
on the great towers of the citv, 1vill make 
Libeny Enl ightening the World the most 
impressive landmark of New York. 

All contributioDs should be sent to Sta­
tue of Liberty lllamination F und, The 
TVorld, X cw York. :\11 contributions, botll 
large and small, are welcome. 
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A SUCCESSFUL LOUD-TALKING 
TELEPHONE. 

The loud-talking Lek.Phone bas undoubt­
edly played an important part in many mod­
ern business establishments, although it is 
quite new. l.lerewirb we present illustra­
tions of two of the latest loud-speakers. 
which arc entirely different from those now 
in use. T he unique foature o f this type 
of telephone is that it emplovs a transmit­
ter and receh·er placed in a single horn 
which rcprt:sents a radical departure from 
the present designs in vogue which employ 
separate instruments placed in two differ­
ent horns. 

The instrument depicted at lhe right is 
largely used in department stores, etc. The 
receiver is localed on the upper part of the 
horn, as depicted in the illustration, while 
the transmitter is placed just behind the 
opening of the horn which, oi course, can 
not be seen. 

The design sl1own on the leit of the il­
lustration represents apparenlly a standard 
form of table lamp, but it contains besides 
a m icrophone and recdver. The recei\•er 
is of oblong form and may be observed be­
tween the base a11d shade of ll1e lamp. The 
transmitter is located in the upper, inner 
corner of tl1e shade. This lam1> can thus be 
placed anywhere to serve two purposes, that 
of a lamp aTid also a loudspeaker. One 
of the unique features of this latest form 
of loud-talking device is that the micro-

f 

""""'l>F<oa""'7aftbo~ud ~··~ 
The Lamp at Lhe LeJt Contains a Microphone 
and Loud-Tnlker; l mpro\'1..-d Loud Talker with 

Horn at Riich t. 

phone is not affected by tlle loud noises pro­
~ucecl by. th_e recei\'cr when it is in opera­
tJon. This is accomplished by employing a 
clever automatic switch, which cuts ll1c 
lransmitler out o f the circuit when U1e 
telephone is being usecl for receiving. 1 n 
large installations a switchboard is em­
ployed which is used to connect tlle vari­
ous tcli:pbo11es in the building. 

Tt is well known that. the present type of 
loud talkers USC a CODSideral1le amount of 
current, ranging from 4 to 6 amperes. The 
receive.rs are, therefore, wound to a low 
resbtance. Tn the type of 'phones here­
with described the principle of using a large 
amount of current is eliminated and thc 
coils of the receiver arc wound for a fair­
ly high resistance. 

Motor Boat Model. 

The reduction of the amount oi current 
u•ed ancl at the same lime maintaining the 
same intensity of sciund produced by the 

A LAMP AND SCALE 
ANOMETER 

The illustration herewith, together with 
the sectional diagram, shows one of the 
laiesl innovations in the realm o r galvano­
meters for laboratory and other require-

Portable Lamp Md Scale O:alvanomeler. 

meats. This ingenious instrument is en­
tirely self-contained and embodies the 
source oi light, galvanometer movement 

receiver is due to U1c employme11t of U1e 
D'Arsonval principle, where two coils are 
so placed in the magnetic field (which con­
sists of severaJ permanent magnets), that 
they will act upon an iron armatur e which 
t ransmits the motion so produced in it to u 
miqi diafram. Thus il \\;11 be seen ll1at 
this f<>nn of receiver is far more sen5it in· 
than ll1c old type, as this employs a push 
and a vull action on the dia fram wlJile the 
others are operated by a pull cam;ed by 
the attraction of I.he electro magnets. The 
loud-speaking telephone is rapidly coming 
to the front, and deserves a wide applica­
tion. 

CHINESE LIKE 
I ELECTRIC TOASTERS. 

In Shanghai, 01ina, about 10,000 houses 
were reportt•d w1der construction during 
the current year. Of iliis number, l,500 
were fitted with elecLric service. Besides 
electric lie;hts, the electrical appliances, 
particularly toasters. are heavily in demand 
among leading Chinese fann ilaes. Exten­
sions to the Shanghai electric plant re­
sulted in increasing the importation of 
electrical machinery over $-'300.000. 

NOVEL ELECTRIC BOAT MODELS. 
..\n enterprising \merican toy manufac­

turer bas developed several unique electric 

Eh .. ..:lcic Battleship i\''O<lcl. 

boat models, among which arc ll1ose il­
lustrated here. includine- a replica of an 
up- to-date motor speed boat, rrawlt'r or lake 
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and scale al l in one cabinet, measuring but 
8Y,x5}4x5Y, inches. The outfit complete 
weighs about 5V, pounds. 

As perceived from the diagrammatic 
view, there is a powerful permanent steel 
magnet mounted in lllc hasc of the cabinet 
and lhe mo,·ing elemenl is contained in a 
very sturdy interchangcabJe and readiJy 
removable casing. Thb enables the deli­
cate part oi the apparatus to be removed at 
any time for I'eplacement or repairs. The 
small rod observed on top of the cabinet 
between llle two binding posts is for tl 1e 
purpose o f setting the galvanometer to zero. 
A convenient connector for attaching the 
lamp to a 4 volt batten• circuit is also pro­
vided. The scale is firlished in black on a 
translucent background and is usually fur­
nished with the zero in the center, but 
when desired Lhe zero graduation may be 
placed at one end of the scale. The incan­
descent lamp 'employed witll this instru­
ment is of the single, straight fi lament t}1>C. 
of high inlTinsic brilliancy. Tr requires 
.5 ampere on 4 volt current for its opera­
tion but when desired may be operated 
from a 110 volt circuit w ith a suitable re­
sistance or 110 volt lamp in series. 

The galvanometer system is equipped with 
a concave mirror of minute size so thal by 
a small movement of the lamp the image of 
ll1e lamp filament may be focused on the 
Lranslucent scale. \Yhcn thi~ has once beeu 
focused properly it require~ no further at­
tention during the life of the lamp. The 
gah·anometer coil is suspended and not 
supported with pivots and jewels. This 

interior View of Compacl Mirror On.lrnnomctcr .. 

elimiJ_lru.es sluggL~hncss due to dirty jewels 
or pivots and also any lrouhle accruing 
from cracked jewels or dulled pivot points. 
This instrument will undoubtedly find a 
wide fiel d of usefulness, particularly in 
view of its substantial constrnction and 
the absence of delicate pans which usuallv 
accompany such apparatus. .. 

freighte r and a battleship. Tht'se aTe fit­
ted with a pro11crly pro1,ortioned electric 
motor which drives tbc propeller at high 
speed. Dry batteries form the source of 
current supply for the motor and by set­
ting the rud<ler of these models at a cer­
tain an;tlc. the boat may be made to ma­
neu\•cr m any desired direction. The trawl­
er is of the type of those u~ed on the 
Great Lakes and the battleship is o f lhe 

Trawl"r or l.al<c F rtighter. 

United States N"avy type. These model 
vessels are very comµlctc in their make-up 
and would thoroue;hly plea.;;1; any boy. 

r 
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ECTRJC NEW DYNAMOMETER FOR TEST­
ING SMALL MACHINES. 

In the accompanying illustration is shown 
a small electric dynamometcr, which is 
esp~cially adapted ior testing mornrcycle 
engme.;. small pumps1 .blowers and \·arious 
types 0£ small macnincry on which the 
lllanufacturer wishes to keep accurate rest 
records. The dynamomctcr consists oi a 
generator with a steel frame and operates 

the expense of a suitable charging coiL 
The new magnet charger here illustrated 

operates from an ordinary 6-volt storage 
battery, five or six dry cells from a storage 
battery charging outfit, such as are used to 
charge starting or lighting batterie~. One 
of these sources of current is to 

UNIQUE PORTABLE 
WELDER. 

The accompan);ng ill ustration depicts a 
portable electric welding o utfi t used in 
welding metall ic bands around pad..-ing 
cases, barrels, et cetera. This welder was 

be foun_d in almost every garage ,---------------------=--~ 
or repa.ir shop. 

This magnetizer consists of a 
charger, charging 
board, polarity indi­
cator, S\\.-itch, con­
ducting cords and 
also attachments for 
magnetizing F o r d 
magnetos without 
remov·mg the mag­
nets from the fly­
\\ heel. 

Slmple Form o l Oynamomcte r for Measuring Horsespower of 
Small Engines and Other Machinery. 

The operation of 
the de.,.~ice is very 
simple, as well as 
economical. There is 
no guess work and 
three or four a'Ppli­
cations oi the cur­
rent on each leg of 
the magnet is sufti­
cient lo bring any 

at speeds .up to and including 5.000 r.p.m. 
Speed adjustment• are ohtained by field 
control. The frame of the dvnamometer 
is equipped with arms with distance care­
fully laid out from the center line oi the 
shaft. With the device shown it is neces­
sary only to read the speetl in r.p.m. from 
a tachometer. and the weight in pounds 
from a <rtandarcl o:ca le in order to determine 
the horse-power developed by the engine a t 
the time of reading. No electrical read­
ings are necessary, and the diiciern:y of 
the dynamometcr does not enter into the 
calculations. The dynamometer is being 
made .h.r a large eastem electrical manu­
factunng concem and should find a wide 
field of applicati1, n. 

WHEN YOUR AUTO MAGNETO 
BECOMES WEAK. 

Magnetos o f standard make. as generally 
used in automobiles, have much in their 
favor and when in good condition furnish 
an c.'Ccellcnt source of current for ignition. 
They a re simple, produce a hot c;park and 
the problem nf in-ulation is not usurul)· very 
complex. Like all rapidly revoking 
mechanism. howe,·cr. they are suhject 
10 considerable deterioration. Prob­
ablv most oi U1e trouble cncoumered 
anci the hanlcst to find is diminished 
power, due 10 weak magnets. 

The engin ... <loes not skip. In fact 
each e.xplosicm takes p lace with due 
regularity, and to all appearances 
there is a good spark when the spark 
plugs are tested outside oi the cvlin­
der, but the operator feels thai his 
car has lost the -;nappiness and zip of 
former days. He wonders why he 
has to change from high to low 
speed more frequently than he used 
to. 

magnet up to the L.~~!!!!!!!!!~~~'!:!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
"full saturation 1>oint," it is 
claimed. Portable Electrlc Welder U.sefuJ In Seallnr; Binding Wlres on 

Cases, Barrels, Etc. 

RADIO STATION FOR SOCIETY 
ISLANDS NEAR COMPLETION. 
The radio station now being bl!i lr by the 

F rench Government on Tahiti i sland, So­
ciety Islands, will be Teady to receive and 
transmit commercial messages shortlv the 
United States Bureau of Na,•igation' an­
nounces. The temporary station now in 
course of crcct:.:m will be followed by a 
much more powerful plant. T he plans of 
the temporary sration contemplace a 10-
kilowatt installation oi the type used by the 
French Government, w ith a wave length of 
600 meters. The two tower~ I\ ill be 100 
mders in height. The station will be ex­
pected to reach :\wanui. Xe\1 Zealand· 
Suva, F iji, and r <' Samoan lslands. ' 

Immediately upon the completion oi the 
temporary station work will begin on the 
permanent statiun. This pcnnanenl 300-
kilowatt station will be operatt:d by a 500-
horsepower gasO)tl,e engine. and will use a 
wa1·e length of :!,bOO meters. There will be 

primarily brought oul to s11p11ly we de­
mand from packer:. oi various sorts of 
bottled goods to secure bands of strap 
metal or wires around packing cases and 
to "weld" the ends together. ll1ereby form­
ing a seal. 

The step-down transformer is contained 
in a small aluminum ca:.e as shown and 
su11plies tbc heavy welding current neces­
:;ary, which is carried by means of two 
Yery flexible caWes to the welding tongs, 
these.hcing made up in the fo~ of a pair 
of pliers. These tongs are equipped witb 
renewable dies 11.! inch in diameter and 
which may be made up b) U1e user of 1h ­
inch rolllld bar copper from time to time 
as may be necessary. This is the only part 
of the welder subject to wea.r . 

The current is turned on and off auto­
matica llv, as each weld is made, bv a swud1 
located ·between the two handles o f the 
tongs. Proper pressure is secured at the 
dies for forcing the partially molten metal 

~oge~1er by means of a spring, which 
1s adjustable. These tongs are made 
of phospho r l,n,,nze and of non-fer­
rous metals so as to make them 
adaptable for immersing :n ..i pail o f 
water for cooling. 
. The cul"!ent requ_ircd for the opera­

tion of U11s outfit is not in excess of 
0 kw., and it can lie attached lo auy 

lamp socket, as shown in the i11nst:a­
tion. in the same manner that rm:t­
.able electric drills arc connected. The 
weiirht of tlle entire outfit is about 25 
pounds. 

EYen before the trouble has 
reat'hetl an acute stage there is a 
general slug~ishne"" in 1he action of 
the car which material1\' le~sc115 the 
nleasure ci f d-h·ing : anrl. st range as 
it may seem the motorist seldnm at­
tributes the trnuble to magneto dete-

r n further cxp!anation of the 
method of operation. the stock is in­
serted between ithe two dies of the 
welder and pressure is applied Ly 
~queezing the handles .ogelher, which. 
also causes the tlies to close upon the 
work-further pressuTe of the hand 
compresses the spring for giYing the 

....J dies the proper pressure and also 
..._----------------------~ operates the automatic switch for 

rioration. - Clc\'cr Battery Magnetlzer Re-cltorging o Ford Magneto. turnini:- llle current on and off. 
All of this is done b)' one opera­

t ion o f squeezing the 11and as is done in 
Ctllting the wire with n pair of pliers. The 
time consumed for the whole cycle o f op­
erarions is a small fraction of a scconrl 

Garage and service station men have 
long been in need nf a means o{ chancing 
silch weak magnet~ withou1 Lhc neccs•ity of 
scnding lhcm 0ut to he remagnctized. caus­
ing considerable delay and expense. The 
p rincipal drawhack has been the annnying 
absence of a 110-volt direct current line and 

ei1?ht towers. each 100 meters hi~h. erected 
in parallel rows of four towers. The space 
between the towers will be 2iili meters, and 
200 meters between parallels. There will be 
two antenna.~. one o f (j(lO meters waYc 
length, the other of 2,500 meters. 

The use of this rleYice t:as shown quite a 
saving over the melllod using lead seals. 
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The Liquid Rheostat In Locomotive Service. 

L
!Ql" ID rheostat'\ in locomuti\'C ser~ ice: Cl'lll. :.ulution or anltydruu~ ~ud1um car-

IH n: succ.:;.~i ully u:..:d for die hr~t huuate. . . . 
time in this cuunlr) to contru! t~ree The np~atmg de\ ice 111 the ccnt~r of the 

phase incluction motor:. on th.: :\ortulk rheostat 13 .controlll-tl _liy a h~lan~o:d prcs-
and \\·c·tcrn locomotin! . which ha\"c cer· :.urc op.:ratmg mecham~m. wl11ch i- mouu~-
tain optrating characteristic,;, r.:scmbling ell aho1·c and between the two rheo:.tats. 
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·hose oi cop11er i> offset b) the mcn:ased 
llUlllLo:r ui >UIJ]lOrt> \\ hich a re IH'CC:.,ar)'. 
1.J1:ca11£e there can lie nu ltutg: spans 01 
aluminum 11 ire. lluwcvcr, the di111cu1Ly oi 
using aluminwTI cahks economically ha" 
reccntly l><:~n apparentl) ove~come U) th.e 
combining of a :.tee~ core ":1th _an. alum•· 
num con:ring; the tormer runu,hmg tho:: 

nece:.>arv Lcnsile :.tr••ngth and 
the latter conductinit the elec­

Fig. I (Bclow}~Appenrrutcc of Tanks of Li11uid 
Rheostat Designed for Lse iq Locomothe Service. 

tric currenL The :.te<•l core 
ma.i; be made either of a 
single wire or of se\'eral 
slrancl~. while around it arc 
wound tht: aluminum ~trand~. 

n:ry cluscly those of lhe steam locomo­
th c especially the manipulation and U1e 
am~unt of ahuse they will stand witlloul 
being materially damaged. . 

l he principal iunclions r equired of the~c 
rheostats are: to cut out the resistance m 
the secondary circui t oi the main motor:. 
while acccleratin~ or rei:tenerating, to com­
pu1,atc for the ~hp bct\\1.:1.:n ~he. di~ercnt 
pairs of motors due to the variation Ill the 
size of driYer<. and to make and break the 
circuit to n:duce wear on the primary 
~witches. 

The liquid rheostat, shown in Fig. 1, 
consbts of a main ca:.ti11g, dh idcd into four 
compartments, a ccatral one and three ar­
ra111:ed in rriaugular form around it . .-\ set 
of electrodes is momm:d in each of the 
three compartments. ln each co~part'!lent 
tllle dectrode is grounded tu tht side or .the 
main casting and th<. other is su~pendcd 
frnm the top cover and insulated frnm the 
ground by tliree porc1•lain insulators, as in 
the photo. The rods which support U1e 
latter electrode are connected by copper 
sm:ips on the outside of the covl'r. .Each 
sl:t oi elccrrodes is connected through a 
pole change-o\·er switch to the secondary 
of a thn.-e phase motor. The electrolyte 
furnishes resistance between the insulated 
electrodes suspended from the CO\'Cr and 
those grounded on the side of the main 
casting, thus making the main ca ting the 
common point o f the star connection. The 
electrodes are made up o f iron plates. The 
effective area gradually increases and the 
resistance in the circuit decreases as the 
surface of the liquid rises. 

Two of these rheostat~ are mounted on 
top of the main supply tank, containing the 
electrolyte, which consists o f a 5 to 1 per 

Fig. 2.-lhc Mosler Controller for Liquid R.ltco­
sutl ClrcullsJ. Cont..~lning Fo.n<nrd nm.I Re\crsc 

S"ltch urums and Interlocking De' Ice. 

Fil:'. l.-\ icw or Aui.iliary Controller Lscd in Reg­
ulating Pb4$C Con,crtcr.s 311cJ Distributing l.o.!ld 

on Motors. 
BATTERY CHARGING 

SET FOR AUTOS. 
£\'cry garage operator and 

automu\Jilc owner ha' cxpl­
r icncl·d tl1e need of a con­
Yeniem means for cbargini; 
!>m" II Mo rage batterie;, such 
a• arc used to-ctav on pr:11:­
ticall) all up-tn·d~tc ~a,,olinc 
car, for starring. l11:rht111,._ anti 
ig11111on sen-ice. L.mnch own­
er> al.;o han: c:xpo:ricnccd the 
same need. 

2 

The cross arm e.'tu1ding from this mech­
anbm is connected lo each of the 01·erA11w 
tulles hy a rod. T hus the rabiug ur the 
lowering of th is cross arm raises or lowers 
the lc\"el of the liquid, which in turn varie:. 
the surface of the electro<lcs submerged. 

The master controller. Fig. 2, consists of 
two separate and indepen dently operatt•d 
drums. neither of which arc mechanically 
interlocked with the other, but both are Ul­
terlockcd with the re1·crse drum, so that 
both handles must he in the "off'' pu•itions 
bdorc the re1 e.rse drum can be thrown. 
The speed drum ~as fo ur "~:m" _positi?ns to 
set 1111 the rc<1111rcd comhmabou 01 pole 
changes oYer the drums, reverser and pri­
mary switches. 

111 addition to the master controller, 
an auxiliary controller, Fig. 3. is p~o· 
vided, in which arc located le,·crs 1or 
the control of the pha<e convcrt~r< and 
a ~cl of levers by means of which the 
load on each pair of motors may he 
go,erno::d independently. This indc­
pend.:nt control is pro\'ided so that .any 
difference of load between the various 
trucks mav he corrected, such as that 
due to difference in wheel diameter. 
variation in electroh-te, etc. 

The re•ultc; obtainctl in this se\'ere 
service, in fiexihilitY of control. capacity 
and ahilit-.· to with~tand e-xtraordinary duty, 
have demonstrated conclusi\•ely the uistinct 
advantage of this method o f control. 

LONG SPANS OF ALUMINUM 
WIRE. 

Due to its low tensile strength the econ­
omies resulting from the subs~itution of 
aluminum transmission cables mstead of 

' 

I· >r \.-Conomicalh- chan:ini; 
thc,e small storag~ hatkrie~. 
tJ1crc has heen dc\·clopetl an 
e<(uipmcnt nr th< form -lt•l\\n 
in the illuslratiun. Thb sim­
ple. compact rnotor-~enerator 
can be connectc<l to a 110 or 
220-volr, tllH:1·cle alternating 
current or 11~ or .230-rnlt di­
r~t curr<·•11. The m11tnr-gen­
erator takc' it- 11•11\fr from 
the Jim• and t?1.:m rale"- direct 
current at a -\·ollilge 5lightly 
higher t11an that 1>i tlw hat­
tcry (or aliout 2.8 volts for 
each cell lo he char!-!t!cl). 

The pa.nd and the char~­
ing set arc supplied com­
pletely wired ready ior op­
eration, which i~ extremely 
simple. The motor is first 

connected to the su11ply circuit a111l then 
started by means o f a s-na11 '\\ ild1. The 
ballery is connected to th.: }{enerator ter­
mina.ls and the charge ratt' adjust.:d by 
means of the field rhen"tat to the value 
shown on the battery name plate The 
charging is continued acconlini: to the 
method recommended by the batlery manu­
facturer. As the i:enerator is shunt wound. 
its voltage increa~es as the ampere load dc­
crcase5. That i<. as the hatter)· approaches 
a charged conditinn th<! P••lential of the 
generator automaticallJ ri•e5 to the higher 
value required for linishing lhc charge. 
T h is voltage characteristic is a great atl\'an­
tage where lead hatteril!s are to be ch;irgcd, 
because it permits the operator to Rh~ the 
battery an eoualizin2' or lon~-11erind low-

Bot.tery-Ch~in~ .\\olor-Ocncr.Hor .. ilh Stecl 
s .. ILch Panel. 

rate charge which prolongs the hattcrv life. 
The complete charging e(Juipment in­

cludes a motor-generator and a charitintl' 
panel with the necessary contre111in~ rheo­
stat ammeter, switches and iu~t·s mounted 
on ~ steel switch panel. Snar1 s\\itches and 
fuses control both the mot"r anrl genera­
tor. The outfit is simple and compact; it 
is easily installed and operated. 
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HANS CHRISTIAN OERSTED. 
August Marks His 139th Birth 

Anniversary. 
Born Aug. 14, 1777-Died Oct. 9, 1851. 
llan> l..lln5llan Oerst.:d 1\;1, lwn1 on 

_\ugu't I~. 17i7, at Rudk1ud111111;, un the 
Daui'h j,Jand of Langeland, where his 
iatl1t!r had a pharmaq. 

l:c~inning in the: yc:ar 1794, Ocri.tccl stud­
ied medicine at the Unil"er~n; of Copcn­
hag1m, and in the year 1799 he was made 
Doctor oi Philosophy. :\ftcr h1.: had trav­
eled, 111 the ,·cars 1801 Lu l8!U, through. 
l ranee, Germ;ny and llollantl, he tuok up 
cbcmical and 11hy5ical stuuie> in eame:.t 
and in l111: '.:ar 1806 he w;i~ made Profes­
i;ur of Phy;ics. 

In 1813 an<l 1814 he was again in Ger­
many, and durm~ his :.tay in llcrhn he pub­
l ished an 1mponant work cnutled ··views 
on Chemical and Xatural Laws." This 
work, wnh the aid of ~larccl De Serres, 
was re-written and published in French un­
der tJ1e title of "Researches 011 the Iden­
tity of lhc .Electric and Chemical forces." 

Later he Wl'nt to England, 11 here he 
sta\·ed for a shurt time lidorc his return 
to "copenh::igcn In 1824 he founded a so­
ciety for promotinl! the :.tudy 01 natural 
hfatory. Fi1·c years after this he accepted 
t he poslllon oi director oi the Polytechnic 
Tnstitutc. 

His most hrilliant disco1•cry, U1at o ( 
electro-mal?ncli~m. was made in lhe year 
1819. 1t 1s ~aid that he macle this dis ­
CO\'ery purtdy hr chance. Ocr,ll:d had been 
working 11 ith a Galvanic pilt:. \\ hile at the 
sarnt:. Lime there \\as a magnetic ncl'dle on 
the tahle. and as oiten a~ the current went 
through the wire, rhe needle 11 as dctlected 
from its urigmal position. \\'bile th1~ 11·a3 
perhap• pure: chance. anti while the cxperi­
menl wa~ nnt made purpmel~. Oersted re­
cefrcd lhc l("rcalc~t credit an<I merit, inas­
much <1.!> he bimsd f harl l1111i; thought, in 
connection with \\'hcwell. that there must 
be a certain relatit•n e.'Cbting between elec­
tricitv and ma~nn1~m. Oer,ted had worked 
long ·and industric.usly on the 11roblem a"!d 
perhaps more than any other man m 
Europe. 

This is proved hy the facl that in 1807 
he ha<l 11ulili~hcd a paper in which he said 
that for a lung time he had hclie1•ed U1at 
electricity in a ct•nain form 11 ould exert 
an action on a magnet. There£nre, his di~ 
CO\·ery wa' the natural re,ull of his work, 
and it j, almu't certain that had he not 

Hans Christian Oerst.ed, Oi~ovcrer of Elcctro-
1\\ugnctism, the na.sis of All /l\odcrn Electric 

Machinery. 

made the clisco\·erv bv chance, he would no 
doubt ha1e found ·the. relation between elec­
tricity and magnetism sooner or later. hy 
pure rcasoninl! and theoretical cle<luction. 

From 1824 until bis deaili, October 9, 
1851, Oersted was a member of the Parb 

$25.00 To Anyone Who Solves this Electrical Problem 
\\ e ha\'e been approached by lite en­

gineer ni a large elt'ctnc compan) to help 
them soh'e a knotty cleclr1cal problem. 
'1 he,c people r equire a ~plcial form of cir­
cuit brcaka which on account of drawing 
a vcr\' ht•a,·y current (ahnul 15 \'nits and 

l111ur' c1·cr1' dav ft•r "ix mont11s without 
pa) iug an}; attciition to it or r eadj usling 
the de1 i.:e. 

l1J It mu--t have some kind of an ar­
ran~cn.:nt so a• to van the vihration of 
the armature. The armature must vihrate 

Cor/Jon rolote slowl!J 
~~..::c 

Copper rotote sloJP& 

@ 
Arc Yo u OOOd o n Scheming? Then Tr) to Dcsir;n n Su c:GeUfu l Interrupter to Tllt.c the Place or the 
One Herc Sho-.n, \\ hich 1\\usl Break tbe ''A" /l\agncl Circuit at High Speed Wllhoul Injurious Arc­

ing al the Contacts. 

10 am11ere!'), cau•e• a lar!!'C arc :1t the point 
vf contaC'L Thi~ they 11 ish tn eliminate 
aud lhl licsl meUwtl they han found 'O 

far, is the one shnw n 111 our di:i).?ram and 
de~crihetl bd .. w. The compam is willing 
to pay $25.00 for the he't sui::l!e>tion t11at 
;ball 11ro1·e acceptable, made ll\ any reader 
of TUE Eu:rrRtCAI. L'1'Ul"·•E'TER who can 
soh-c the problem ior them. The offer is 
ah>olutdy genuine and thl contest will be 
cuntluctcd a-- follows: 

'J here 11 Ill lie a lmanl nf four jurlges as 
follows: Two of the edi tors of Tu£ .Et.Ec­
T~11 .\I. r '.\l'l:l<DU:Xn.~ II ill constirute one 
side, while two engineers of the electric 
(ompanv will Ct·n•lllUlc thl' other <i<le. 
Thi~ lloard will read all letters and •u((­
gc,linns and will sdt:el the mr••t satisfac­
lun· ;mc;\\'er. Th,• r.:,ult \\ill lie published 
in a coming issue o f TUE El.ECTRICAL Ex­
PUU ~1 f STfll and the wmner is to receive 
$25.!Ml at once at tb.: close of the contest. 
Thi~ is the problem: 
Flectro-ma~'llet ". \" cannot be more 

than one-hali inch m diarneter and 21/," 

in lcnsnh and mu•:t he u111pnlar: i.e .. open 
core t~·pc with no irrm ~>kc. The arma­
ture ··n" lo ho:: artractt·cl i-- or tool ~l('.d 
an I must 1 ihratc: as quickh• as a bell, 
tran-linl! 3 16" di~tance. The frequency 
range must be from ten to above fift v 
Yihra tinns rer second. Size of solid core 
is 011c-riuarter inch Xorn•a1· iron. Volt­
a~e can be from 12 to 110. Amperage 
ll'll<t he the 'ery luwc•t pn~~ihle <o as to 
reduce arcing at interrupter contact'\. 

Thl' Tnt.:rmriter can he n·cle•igned o r 
im11ron·1l on the i< lluwini:t tc-h: 

CJ 1 Tt mu.;r wnrk rontinunusl\' three 

.\caclC'm\" He was a vcn· cultured man 
aml published many papt•rs on the rela­
tion of the natural sciCnt'l'• Lo poetry, art, 
reliitinn and oratory. \c a mark of respect 
to tl11• inn~o;tigator he ha~ heen honored 
II\· naminit the unit of maimetic reluctance 
the O<r<tl'd T~ relation in magnc;tic cal­
cul::ition~ correspond tn the unit of re­
si•tance. the ohm, u•ed in all electrical 
compntation;:. 

ai; low as 10 to aho1·c 50 Yihrations. It 
must also be o f s 1111 ple a111.J rugged cl:ln­
struction so as lo with,Land rough uso:: 
and be compacL 

The circuit hrcaker can t•ither be rc.-de­
.<i\!ned or el•e Ull: electro mat.."11ct " . .\" in 
figu re must be so l>ro1>ortioncd tl1at the 
Cllrrl'llt taken h1 ih \\ 1ndm~ will lie the 
minimum po,,~ihi..: ~o a~ to 11re\"Clll 5e1·ere 
arcing hetwc.,n the carhnn electrode .. E" 
anti the electrode "D" wl11ch can be made 
of any hiirh fusmg metal. carh•m or alhl~ . 

The main point lo lw considered in re­
ilc,1gning this circuit hrcak.:r is that the 
arc produced by hreakin;: contact at the 
two ele<:tnides ruu't he rt·duced to such 
an extent as tn pre\'Cnt the rapid con­
~umption of the electrodes D and E so that 
ll1c ::111paratm, can bl· 11se1l £or a cons1der­
ahle length of time with•>ut gh·ing it anv 
attention "hatsoe\·er. In rcde.<igninl! the 
imcrrupter or circuit hrl'aker, it must he 
con~iclered that the electro-magnet "J\" 
which tr:m•mit5 it~ r>ul•ating magn.:tic flux 
to the steel bar "Il" acts against a pull of 
five pounds excrlt.'d h) a steel spring as 
indicated in the di:11 .. 'l"am. The d1<tance 
between the elcctro-macrnc:t core and the 
steel bar "Il" is one-quarter inch; a «top 
prc\'enting the armatun approaching the 
core clo•er than 1 /16~ 

The party who i' ln rt;c<:ive this in for­
mation from a ny of our readers (if it is 
~a ti•factol"\') hecnmes the S•Jle own<:r of 
!he idea. "rt is not nece•sary to offer any 
t ~pcnmental evi<lcnce as to the workinl't 
11uahtieii of the propc<cd circuit or mech­
ani<m, but as long a~ the device or sul!1?e•-
11on made to him i• entire!~· f'rdtlir 1/11,• 
and /1·11sillfr, a prize nf $25.00 will be p:iirl 
the •ucc .... •sful conkst:int. 

The suggestions ;inrl drawings must he 
made dearly anct rom:iscl:v and the exact 
size of the \'arious parts. if <lrawinq« are 
£orw:irded lo us, mu<t he aLo:o l?i\'en. <O 
that we •hall he ahle to form quickly the 
he•t npinion as t" the working qualities 
o f the indh·idual sugqe•tions. 

(Co11ti1111cd 011 page 282) 
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UNIQUE ELECTRIC WASH ING 
MACHINE. 

.\n entirely new departure: in dee;lrically 
dri\ en wa;.hing macllim::> fur the home h~ 
recently been placed on the m.1rk<t. Tiu;; 
machine nor only wa,hcs the cluthes, but 
al<.O uries tJ1em in the same tub Without 

I m proved B ecu ic \\, asher . Dries ClolhCli wilh• 
oul \\ r inging. 

the housewife or lau11dress having to han­
dle the clothes or immerse her hands in the 
hot soapv water. 

The maclunc consists of two tuhs. both 
of -.heet coppL·r, timwd on the ins1tle to rrc­
\'L llt corroding. The out~id<: tuh ser:n:s 
as a container for the waslung c;olulton, 
'' hile the ini;ide t11h holds lbe clothes in 
position so that the vacuum c11ps or 
plungers cover all of the clothes m the 
tub. \\11ile these cups are working up ancl 
dL•Wll the in~ulc: tuh is slowly revoh·ing so 
that e\'cry piece of material in the tub 
i<> thoroughly «aturated <l?d cleansed .hr 
till" \\ashing solution. The 111Iler ~uh. which 
is perforated and sds _ahout one 111.ch aho,·c 
the outside tub, perrruls the wash111g sulu­
t1on to he forced through the me"h of the 
clothes instead of ai:rainst the solid honom. 

The main feature of the machine, how­
ewr, is the drying, as no wrin~~r, c!ther 
power or hand, is used. It reqmres rrom 
kn to fifh•en minutes to thoroughly wash a 
tuu o f clothes a fter which Lhc 'acuum cups 
art removed 'and the inner tub1 which is 
perforated on the sides and ~llom, ~ 
raised above the water to the drymg posi­
tion. Ir is then revolved rapidly, the per­
forations permitting the water to be forct:rl 
out of the inside tuh into the outer rub. An 
entire tuh of clothes can be dried in thi; 
way in a moment : d rier. than they could pos-
5ibly he wrung with a ~inger \\'hen !he 
weather ''ill not perm.it of clothes bemg 
hung outside the average fiat work can _be 
dried sufficiently in from five to ten mm­
utes to place on the ironing board. 

The operation o f this machine. both for 
washing and drying, is exceedingly simple. 
The inside tub is immersed in the waler or 
raised out of the water b} means of a foot 
lever which locks in either po~ilion and 
when raised or lowered automatically C'ln· 
nects or disconnects the wa,hing or drying 
mechanism. The machine is friction drh · 
en, one lever controll ing the drive for 

either the washing or drying procc~~; for 
tbi~ rca-on a une-c:ighth hor~epower motor 
i::. all that b required to opcratc t!1c ma­
d1inc and on account of tbt: fncti•m dri\·c 
all dang.::r of onrloading tl1e motor or 
hurnmg our cnm.ectiuns is eliminated. 

NEW 30,000 VOLT T E ST ING 
TRANSFORMER. 

The latest product of one of the leading 
tran!>font.tl m;mulacturcrs is here i1111;1rat­
ed in the form 11f a 30,1 (X) vol~ portable 
k3ting ,d. This outfit compri·<:" a ~tell: 
up, high potcm.i~I transformer, capalile ol 
1m1tl11c111g a maximum secondary voltage of 
75.UOU fur dielectric tc~ts on oil, i11s.ulat­
i11g liquill, ruhhcr gloves. insulator~. msu­
latcd wire and cable•, sheer msularm~ ma­
terial an<l the like. The transformer is 
rated at 1 K. \". \. and is gc.i1trally ~upplicu 
i1·r u,c on 60 cycle, 1 lll v<·lt \.C. circuits. 
It can he rcarli lv Ii ftecl bv two men and 
th.:reiorc it is adapted to ii "iile r;rngc of 
opcraltons as it can he rcadil)• used on any 
lahoratorv work-tahlc or de~k. ~lorcover 
1t 1s operall"d b} ~imply plu.!!'!?in~ in on any 
60 C\clc, 110 volt lamp •ockel. 

n\ m<:ans of the putentiom..:kr supplied 
witli the outfit and obsen·ed mounted on 
the lu\\ er portion of the switdthoard, the 
~ecomlary voltage may be 'aricd from _Cl 
to ,l,l,000 volb. The scconclar) voltage 1::. 
read directly by means oi tl1c voltmek·r 
on tht S\\ itcllhoanl and which is calibrated 
to n·atl in ··kilo-v11lh." The tramfo~er 
circuit includes a primary 1iil"t !amt>, wl11ch 
lighb up as soon as this cir··uiL i;; close11. 
Tl1c SLConclal) comtt'Ction may he changed 
from ~l·rit, t.1 parallel to give 'arious sec· 
ondary voltai,:e~. hr means roi an oil-switch 
mounted iu::-idt: of the tnm:.'ormcr case. 
1 he ''hole transformer. inclu•hng the 
windi11~<s. arc immL r~t:d in oil, comained in 
a mdal lined oak cace. 

For U'iC in oil testing, an oil cup con­
taining an electroc\e oue inch in dianwtl'r is 
prorided: the t·kctrodes arc_ II c s:u~1c. as 
tho-e u":cl ill 50.IMJO volt out hb of ~1m1lar 
d<si.1t11. The ~m .. 11 ,.ize of the cut• enali!es 
a large number of sample,; to he t~""°d with 
linlc waste. The adjustmcut of tl1c elec­
trtidcs in this case is accompli~hcd simply 
lw locknuts. When ouce a<lju~kd 1his gap 
nc<·d"' no furlher attention, it iq claimed, 
and for this rc;i~on this particular part of 
the apparatu5 marks a di-tincl a1lnnce in 
the dc:;ign on:r '""'e of those nr w on tile 
market. The contents <Jf the te~t cu11 may 

Self-Con tained High Tension Transformer 
Tcnina: Set. 

he cmptit>d out hy r evok ing the cup on its 
axc:s, thus allowing the oil LO run out into 
the tray below. 
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E LECTRlC WRE ATH SIGN. 
One: of the latest dectric signs on the 

··c,r.at White '\'ay" oi ~c:w York C1ry i' 
till' l~uhl ::.cal electric si!,'11 which b h,·r.;­
with illustrated. This spectacular elc:cmc 
wreath, although not the largest in .its lo: 
c:tllllll, is one oi the most interesting or 
U1e whulc number. 

Elcclric Sign or Lnusual Beau ty. The Lea•es 
Change Color Successhcl}. 

Th is large sign measur~s 31 ket in height 
and is 56 feet long. Cpon the frame the 
worus '"Gold St·al" are mounted and cad~ 
are 3 feet 9 inches hisrh and arc formed or 
ydlnw colorc1l lam11~. The ui•pla~, al­
tho11i.:h it ceems ~mall fr"m the <trt~t. <·m­
pl11)':. 1.90C incantl•·~ccnl lam1>• to hrmg out 
the splendid efkct attained. It ic; l11cated 
at SL•\'enth :\.Vt;'U\le anti rorly·~l·cnnd Street. 
Photo courtes_y of 0. J. (;ude & Co. 

NO DUTY ON W IRELESS. 
.\ cu-;toms dispute IK'tween Colkcto_r )!a­

lone and Kennedy & ~loon, dealing with tl1e 
c.nt ry of complete wire le•• appar:i_ms in­
stallt:d on the Go\•ernment flt-ct of six Pan­
ama steamship~. was setllcd recently hy the 
Ho:ird of Cnited Stares General Appra15ers. 
A decision by Judge H.ay hdd that no duty 
accrued on the outfits. Although the con­
Lracung firm complied wirb the rc1rnlations 
of the Treasury Department govc"!mg s~cb 
importations, the Collector clc:mcd tree 
entry and took a 20 per cent duty uml~r 
tl1c t~r iff's prn\' i ~inn for "manufactures Ill 
chief value o f metal." 

The Collector, at the trial before the 
hoard stared that free entry was denied 
becau~e the wireless apparatus was installed 
on old boats and thereiore. he maintained, 
excludt>d fr~m the free pr h•ileges. of t he 
subsections o f paragraph J of secuon 4 o f 
Lhe l'nderwood ta r iff law. The te~timony 
showed that tlie new wireless outfits were 
imported and installed to take the place of 
other apparatus, which did not give good 
results. . . 

Judge Hay h eld that the wireless eq~1~­
ment was as much covered br the tan ff s 
exemption clause as were boilers and en­
gines. 

FOR WIRELESS AT U NGA. 
Senator J ones. recently intro.duced .a bill 

to esrahlish a hu.~h power radio station at 
l'nga b land, A laska. 
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A Machine That Demonstrates Molecular Structure in Gases 
One of the most interesting de\' ices e'er 

pcriected is the Vi;ible Molecule: Appara­
tus. bv mean~ oi which the various mo­
tions inhennt in gases can be mechanical-

This JlloLOr Or h cn \\ echanlc:al Oc•ice llluslrale.s 
in a \ i.-jd ,\\a nner t h e Molccul:.r Ac-lio n in <1~ 

ly demonstrated. It was devdopcd h) Dr. 
Edwin F. \:ortllru1' of Princdon Univer­
sity, one of tht foremo~t phy:.icists in 
America. 

The apparatus here described is believed 
to be the tir:.t mechanical model ever de­
signed for fully and succe•sfully illustrat­
ing, in a \'Jsible way, U1c motions of ga~ 
molecules anrl the princi1,lcs which govcnt 
these mvlion" a~ laid do\\ n iu the kinetic 
theor)· of ga'e', and for the 'erificalion of 
some of the theorems of tlu,, the.on \\ ith 
quantitati~e mea,,urcmenl:.. It is an ap­
paratU> which )Ire-eminently dt:monstrates 
the rigid law::. ui stati>til:al mechanics. The 
molecules oi a gas are visi11ly rcprescnle<l 
bv lu.000 steel halls unc-s1xtccnth inch in 
diameter, winch are maintained in motfon 
in a manner \\hich closely simulates the 
motions or gas molecules. 

The ap11aratus consists e!.~entially of a 
circular metal ba>e. ;,up1>0ncd on three legs 
"ith le,·eling screws, on wh ich r ests a glass 
cylinder with open ends. T he glass cylin­
der is approximately 25 ems. high and 22 
ems. in diameter. A metal nng rests up­
on the top oi the glass cylinder. Various 
attachments can be made to this r ing. When 
the apparatus is used for illustrating the 
motion!' of gas molecules and the pressure 
produced on the walls of a contain~r hy 
molecular impact, there is sus1,cnded from 
a crosspiece attached to the metal ring a 
floating disc of glass. This glass disc is ca­
pable of free motion. in the manner of a 
piston-bead. within the trlass-<:ylinder. The 
glass disc is ordinarily located a little 
above mid-way between the bottom and top 
o f I.he glass cylinder. 

In the volume enclosed by the glass 
cylinder between the base piece and the 
floating gla's disc, approximately 16,000 
steel balls are maintained in motion in the 
manner of gas molecules. The distribution 
of the balls throughout the volume in 
which t hey move is periectly uniform. T he 
morion of the balls is produced bv means 
o f four metal rotors. These rotors rest 
upon the metal base and rotate, two in a 
clock-wi~e and two in an anri-dockwise 
direction. Their plane of rotation is tbe 
hor izontal plane of the metal base-piece and 
it is by the impacts of the rotors upon the 

flying "1:ecl balls that these latter are main­
tained in the motion de:,crih.:d. The ap­
paratus when a,!>cmblcd to illu:.trate and 
demon,tratc change in pressure, at constant 
volume, of a gas when the temperature 
changes, is here illustrated. 

The rotors are maintained in rotation 
with power derived from a small shunt 
wound, direct current motor. Undaneath 
the steel 11latc: there arc four inter-acting 
gear whech to which the rotor:. are at­
t:1cl1ed and a pulley for bdr attachment to 
1hc motor. 

Hy means of the scale arm, provided 
with slidiui;!' weiRhts, which appL·ars in the 
illustrauon at the top o[ the apparatus, thi: 
prcssurL cx.·rte1l upon the floating di,c by 
impacts of the mo\'ing --ie• I halb may be 
accurate!) m1 a\urccl ~1 oreunr, hv mean::. 
<1f two electrical contacts proviclcc! on the 
de\ ice, and h1•twccn which the balance arm 
pla) s up and clown. it is possible to con· 
trol suitahlt: rhco:.tats in the tlriving mo­
tor circU1t, !.o as co obtain approximately 
constant spc<·•I. This i« very essential in 
,;umc ui th1· experiment' performed with 
tl11s apparat u~ 

The inslrmm·nl with its accessories give:> 
a striking ancl convincing 'isual dcmvn­
stration or th<: followinl{ iundamcntal 
pro11crtie, nf a nearly pcrftct !!as: 

I. The change or pre!>!>UTL of a gas, when 
th~ \'olume b maintained cor1'1ant and the 
tcmperarnre changel>. 2. The change of 
\'u lumc of a g:ts at constant pressure wid1 
change of temperature. J. The properly 
knuwn as the v1scos1~· of a J.!ll<-a prClpcrty 
which 1,; exhihitt:d in all gasc• \\h..:Jt the 
oscillations oi an o•cillatinJ.!' system <u~­
pcndcd in a g;i, arc dam1>t:d nuL -t The 
properly po•s\:,,ccl hy a j.."1s (and a liquid) 
of causing a higgledy-piggl1·dy mntiim of 
~mall partick• suspended in the fluid, kn own 
as the BrMt•11i1111 111ovcmr11ts 

In addition to these fundamental experi­
ment:> a larJ!I: number of olhcr experiment~. 
some: of wl11ch arc quantitati,·c in character 
and which can be used as tests of corrcct­
nc:;s oi ~t>vt•ral of the corullarie• of tl1e 
kin1.-'lic theory, can he performed. Thus. the 
number of impact:i, corrcs110111ling to a gi' ell 
speed of the rntnr,.,, per second per uniL area 
can he dt."tcrmined. 

Or. Xnrthrup has found that. used in lhe 
proper wa\' when the weather conditions 
arc ~uitahli.. the apparatus ma)· he made to 
develop some interesting <:kctrostalic ef­
fects. These: effects can he olitained in a 
variety of ways and sparks one-half cm. 
loug may he obtained. This use of t11e 
apparatu..~ is only incidental however. 

\\rhen the apparatus is operating, the 
distribution of the halls is perfectly uni­
form, and though each individual ball has 
a speed unlike that of any other, the mean 
square velocity or all the balls bears a 
per fectly definite relation lo the speed of 
rotalion of tl1e rotors, and this means square 
velocity of the balls r epresents what cor­
responds to the absolute temperature of a 
gas. 

To r ender the effects strikingly and beau­
tifully visihle an incandescent lamp is sus­
pended insiclc the meta l cylinder j ust ahove 
the floating disc and the room partially 
darkened. The motor is then started ancl 
its speed gradually increased by cutting 
resistance out of a rheostat in series with 
the motor, until the ba lance-arm at the top 
floats bet ween the upper and lower stops. 
T o maintain the balan ce-arm floating it is 
necessary to make constant adjustments o f 
the r heostat, special connections as afore­
mentioned are used, because the pres.sure 
on the disc is exceedingly semitive to very 
"light variations in the <;peed of tile rotor s. 
When tbere is a given number of balls in 
the a pparatus a ncl when U1e weights on t he 

balance-arm bave the same positions, exact­
ly the same pressure is alwa's protluced 
"ich a given speed of the rot.:;rs. 

Lvery !Jail is in motion, n} ing about from 
point to point in c;pace in the precise man­
ner assign«d tu the motions of molecule:. 
of a gas in the kinetic theory of gase,;. 
The distribution of U1e steel balls through­
out the space inclwlcd hctwecn the base and 
the floating gla-:. dbc is strictlv umiorm as 
far~ the eyt: can ju<lge. and "·l11le no two 
halls ha,·e at a s:wen instant the "ame di­
recuon or velocity of motion, the average 
\'clocity of all the balls is con,\ant when 
the speed of t11c rotors is COl1>la11t. It is a 
ca~e vf slatbtical mechanic~ which enahles 
n:,ulmm effects to be 11re•lica1ed though 
the movement::. of indi,·idual units are whol­
ly fom1itous and without flossibility of 
i.~;1,g follo"ed. Such an apparatus is of 
marked ''aluc as an aid in in~trucling stu­
dents as to tl1e actions ukinl{ place in ga'cs 
t.n1der cli.ffcrcnt 1irc.;sures amt condilions. 

WARM YOUR PLATES BY 
E LE CT RICITY. 

How man) timt:s ha,·e you wished for 
an efficient plate warmer iur U>.: in the 
kitchen or btll lcr's pantry? Herc is just 
the device you have been wailing for. Plu~ 
in the cord attachetl to it an<l your c old 
plate trouble-. will cea~e. The nt:w appa­
ratus ii. compact and light enough to be 
u~eful in the hungalo" no k,s than in 
lari..rcr e,tal1li,hmenl:5. It con~ists essen­
tially of a mckel-plated Russia-iron cylin­
drical drum 12 inches in diameter, 9.5 incl1cs 
wide and 17 inches high O\'er all, with heat­
ing coils in the lower portion anti equipped 
with a slitlc an<l plate rack hulding ten to 
t\'\ch-c plate~. The plall'S n:,,t on their 
edge<. any uue of which can he removed as 
dt:,ired. In ten minmcs' t imc the device 
full of plates can he "~.irmi:d up nicely at 
a cost of ahout l/20 of a ccm. Once he<1t­
cd, ho\1 ever, the warmer retains irs heat 
for about an hour aiter the current has 
been shut off. \It the plaks are h.eated 
en:nly m this way, a decided improvement 
over the old style method of stacking a pile 
of dishes in an oven, with the result that 
t.hLy are all invariably heated to various 
temperatures, ranging £rom 85 to 185 de­
grc-..> Fahrenheit. The heater is very light, 
weighing hut ten pounds, and the initial 
cost is quite nominal. 

Electric Plat.c-Warmina: Device 

CHILDREN IN ILLINOIS TOWN 
TAUGHT TO READ METERS. 

Pupils in the grade schools of F reeport, 
111., are taught how to read gas and elec­
tric meters and figure out how much the 
hill will be.. This subject should be taught 
in every public school. 
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AN ELECTRIC CLOTH CUTTER 
FOR TAILORS AND DRESS­

MAKERS. 
One of the largest eleml!ntS in the.> tailor­

mg Cu~t of a suit of cloil1es, O\'crCoat or 
other 1-:armcnt is in the cutting of th1;. 
goods· the cutters ar e high-priced men 
who a~c expt'rLS in laying out und cut­
ting the clulh to lhc hest advantage. 
Thi:; i!> true of clothing manufacturers 
and dre~'makers as well a~ uf cu-tom 
tailor). Therefore anything tha~ f~­
cihtatcs the "ork of the cutter •"' m 
the line 0 r efficiency and reduce cl 11:0-
ducllon cost. A means of im1ml\ 111g 
the ellicicncv of the culler :s h) re­
lieving him "of the lmrden of act~all_Y 
cutting the goods \,y hand with tailors 
shC"ar!' or knife. 

A DAYLIGHT PICTURE PROJEC­
TOR FOR STORE WINDOWS. 

.\n ad\·enismg de\"ice known a~ the Rad­
io~cnpe is one oi illc la1cst electncally 
ouc.:rated show window attractions. This 

some of the beautiiul scenery cxistinct alonct 
cc_,rtam routes, by real estate al!cnts. a~ an 
aid m sdlmg hou•c~. prop~!\' , etc .. and b) 
many :.lure~, dealer~ ,,ucc1ahy buu:.es and 
tlleatrr,. 

USE AN ELECTRIC RANGE 
DURIN G THE HOT WEATHER. 

,\Iler fo ur teen \ears uf very L.V 
tensive and exha~1s1ll\"e invest1gatiO}l 
and research to disco,·er the most e~­
ficient method for the applicauon of 
clt-ctric current for cooking. tl1e e11g1-
ncers behind the "liotpoint" electric 
hcatin& lme ha\e concluded that the 
011en coil reflector type heaung elc­
m•·lll is the most desirable from every 
standpoint oi efficiency. . 

To meet the e\'idcnt need of 'mailer 
shnps :incl uf all tailor~ (or a machine 
that "ould cut one, two, three or so 
layer:.. in. contrad!stinctio11 _le"> _t11c 
larger culling machme~ u"~d tor n1t-

'fhi5 Elec:tric:nlly Oper:iied Show W indow Atlrnc:ti(!n Throws 
Evo)r-c:hnnging Views o n lhc Sc:rccn nt the llag;ht. 

The next problem was to desu~n a 
!\UJ111orting frame sufficient!Y. durable 
and th;1t would ab~orb a =imum of 
the heat units developed by tl1e beat­
ing ekment prQper. 

111 order to ohtain a maximum o.f 

ti11~ twenty or more layers. th• r~ has 
been now placed on lhe market a handy 
electric appliance especially des1~necl for 
this purpose. . . 

The machine is compact and hght 1.n 
weight, making it ea..,y _to handle. It 1s 
equipr1ed witl1 a 5m~ uruve_r~al me>tor that 
can be operat<:d on e1tllci" direct-current or 

device is desirmed to call the attentiof! of 
shopper s to harg-a1ns and other i.:ood thmgs 
that the\" miirht otherwise miss in a large 
shop on· a husr clay. Tt will project in the 
onlinary da\ li~IH of a <tnrc. or under t he 
electric. light. any print, writing, picrure or 
fabric that ma· Ix: put i11 it The p1ctu.rcs 

a111x:ar as on a mO\;n~ 
picture ~crccn. one exh1b1t 
followmg another auto­
matically as 1>r.-arrangcd. 
An) numhcr of holden, 
from th rec to twelve, n?:IY 
be inscnc<l 111 the de\ ice, 
and the ad n rusinf! effects 
made to appear in ~equence 
with set time,; for liuth ex­
po:.-urc and in ten als be­
tween txpo•ures. \ n Y 
holder or holders may be 
remo\·ed at any time and, 
new ones added \\hit.: the 
device i.s in operation. 

The holder accommo­
dates matter of any >hape 
up to o inches square of 
i.urface. The enlarge­
mellb range from 16 times 
fo r a ~creen 2 feet ~quare, 
to 144 time~ fur a ~creen 
6 feet S(lUare. The lcf!gth 
oi dark chamher required 
for a ~riven screen area 

EJcct:ric: Cloth Cu tter nnd l\\clhod or Sharpcni.nsr; It. Latest var ies [ rom 6 icet ior a 
Adjuncl Lo Tallor in& 11J1d D~mnkang. screen 3 iecl -qua re, to 12 

alternating-current circuits and takes nnh a 
vtr'i' small rurrei1L It operate• at a 'peed 
of 

0

6JO) revolutions per 1'!1inute. Through 
a belt it drives the cutting wheel. The 
blade eclge of the whee.I h~s a .razor-hke 
edge, which is easily i:uamta111erl m pcrf~ct 
conditi•lll by g rinding 1t no'~ and then _with 
a special emery wheel fomung part 01 the 
outfit. 

The main part of it is shown turned up 
.in the insert at the upper left corner. the 
emcrv wheel being sl10\\"ll turned _duw~1 
agai1i<t the c1.1tting blade so a~ to gnnd 1t 
t o a hullow·ground edge. 

TROUSERS CREASED ON THE 
PERSON 

By H . E . Zimmerman. 
Joseph Jeam1ctand of Dubuqu<., Towa, l!as 

iuvented an arran"'ement by means of which 
trousers can be pressed while still on the 
wearer. This appararus , operated by clec· 
tricity, will also press hats, ladies" d_resses, 
coals, lies, and almost any other kmq of 
wearing apparel. It can be dropped mto 
a pan of water. heating it very quickly. 
T be device consists of two li ttle cylinders 
ahout C\llc-half inch in diameter, which are 
so arranged that when not heinit u~etl thc) 
are in contact. They are held Ill plac-c 

feet for a screen 6 icct <quare.. T_!te pro­
jecting and changing a11.paratu~ 1s 01 ~and­
ard •ize, about 20 by 15 mche,, and 22 mches 
high. 

It is operated bv means of an attachment 
plug connected with the Lightinq socket and 
ii. automatic. The only cha!1ge~ necessa_ry 
arc those needed to give vancty t<' tl1e p1c-
tun.:s. . n: • 

The machine is nsed hy r:ulrr·ad •lmCe<> 1_n 
prominent location<> to ~hnw the public 

U\" powerful spring<, '" that when any­
thing is placed between them to be llre,sed 

This Electric lland Monttte 1?resses Ponu While 
You Wear 'Cm. 

a pressure will he exertc.'d on tl1e article. 
The cylinders have a )ayer c;>f hra•;; aroll!ld 
th.-m. and in each cylinder 1i. a coil of ::\o. 
44 rc~btance ''ire. 

' 

d urability with a maxi~um of effici­
ency the,c sto,·es have their new heat­
ing element con'lructed .of steel an~ porce­
lain imheddcd in 5teel, 1!1 a ?"~SS torm of 
constrnction that make~ lor ng1d!lY and '.lh­
sorb' a minimum of hL>at. This glowmg 
coil . reflector {)11e of heating ekmcnt of 
porcelain and steel is known a,; the Rcfle.'< 
llurucr. . 

The workinct tempcr_ature is re.ached 
witl:lln fHken seconds alter current 1s ap-

An E.lcc:trlc Range of New Design for tho 
Small IGtchcn. 

plied and an clem!!nt wound i or 1.500. watts 
with a diameter ot not more. than 8 1, mches 
approximat.c'> the n:iodem-.,1zcd J.?a~. bumer 
in t he penO<I required to beat up, ~me­
thing which ha!> ne,·er _hefore been acc•>m­
p!jshed with an electric range. 

The arrangement of t~e humers on the 
surface of these ranges 1s ;ouch that thc:•e 
burners or clements are quickly and ca51ly 
acce~slble. The reflector plates, by a no!el 
arr:rngemcnt, rest on the crnml.J tray which 
pulls out the same as a crumb tray on the 
ordinary gas range, when the retlectnr t>l'.!tcs 
can be lif ted off. The fact that there 1, a 
srace o f arproximatcly one inch bet~' i;en the 
coils and the reflector plate makes 1t 1m110"­
sihle for food to accumulate around the 
coil•, tlms minimiz:ing th~ dai:irer. of ~is­
acreeablc odors and the nsk ot cmls hemg 
suhjectClJ LO C.XCessive tem1Jcratur"e!' and 
consequent break dovm throu~h lack ol air 
circulation. 

If repairs at any time <;h0uld prove ne­
cessa ry, the element is easil~ removed hy 
taking out thn:e scre~,-s which make tl~e 
electric conncCtJont=. Each refl\.~ burner 1s 
controlled hy t11ree-heat indicating snap­
switch. 1\11 models are finished in hlack 
enamel The ovens oi four of tlle t\'pe'I 
!\upplied are linrcl with aluminizcd .;kel and 
hlgh-i;trade mineral wool is packed between 
the wall•. 
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Those Electric Light Bills and How the Housekeeper Can 
Reduce Them-An Article for Father and Mother. 

By F. H. Sweet: 

I T is the prerogative of every g"<.>d citi­
zen lo grumhk, and U1ere i:. 110 more 
fertile "mrce fur a gr um hie than a11 

electric light hill. The ;1\ eragc citizen 
knows pu,,ith elr that he ha" not bu med 
the amount oi hght chan~cd and he 1c.:cls, 
at bc:.t. that he is in the hand~ o I a l>uul­
less corporation and that there 1 .. a 111:11dish 
mach111e in his cellar whose particular duty 
is to mark UJJ ""unlmown quantitks"' ui clec­
tricit) ; ah1 ays to the ad\'antage oi ii,, own­
c.r-the Elt:ttric Light Company. 

It i, the intc:ntion oi thi: author to tTY 
and put the a \'Crage citizen ~traigl t and tu 
show him how he can cut down bi!> bill and 
at the same time accomplish Im. pur11ose of 
ligh ung l11s home, residence or ia1.wry. 

ll 1s a fair proposition to say that no 
corporation can -ystematicall) cheat all tl~c 
people, all Lhe time, and get away with 1t. 
The l:Jectric Light Company come~ under 
this law and desires to iumish you with 
,,en·icc for a con.i<li:ration, of .;uur":, irom 
which the company may earn a prulit ior it:> 
stockhul1lcrs. \ ou. on your side, \\ant your 
particular premises lighted up at any and 
all tunes accordulg to your ideas oi what 
is light enough. 

:\ow the company, so that it may know 
how much uf its pr<,duct you crn.,ume, puts 
a meter in your huu:.e and hl·rc comc> the 
lir~t ~rumhle. ft I> llOt the intention of 
this artic le to go into a sciemibc discussion 
of meters-it is sufficient to say that if you 
doubt your meter have it tested hy lhe 
company. It will probably rcpurt it cor­
rect a11d the chances are t wentv to one that 
it is ~o. If it is nut correct an alluwauce 
should he made for all the lime during 
which this meter has been in 'cn.:icc. 

The company i,; not rc,pon:-ihle for ai­
fair:. on the hou:.c side of the meter, so we 
\\ill proceed to consider them with this 
new. 

1 he first thing is to look for leak~ in the 
system, these arc k110wn as ""grounds." \ ou 
ca11 dckct them, if tl1ey exist, if you exam­
mc vour mder, sav the last time at night 
after a ll the lights ·have been exlini..ri.iishcd, 
n·ad the dials anti ~cc tlmt the meter rc~is­
tl'rs the ~ame the ne:tt morning: ii it .toe' 
not. the wiring uf the hou,c needs anemion 
and. in fact. must be attended to, for 
grounds arc often sources o[ llres. \ fter 
vou are !>atisiied that tllere are no lt·aks, 
thl! next thing to take up is your ~witches. 

The S\ stem oi ha,·ing all thc light in a 
room controlled h\' one -\\itch is a must 
11rolific source for ·wasting current. .\ 11c.r­
so11 emers a room to gel a hook, or on 
some similar errand; there may he five or 
six lights in the rnom. The switch is 
thrown and all the li!rhts go on. when unli­
narily 011c light would he Sllfficienl. If the 
person remains in ihe room five minute!' U1e 
result would he the same ac; if one light 
burned half an hour. six lights l1Uming five 
minutes being equal to one light burning 
half an hour. 

l f your wir1ng is controlled by switches 
only leave on the li~hts ah,oluteh- re­
quired; tum the other;, off eith, r bv the 
key in the sockcl, or ii this key doi:s not 
exist, unscrew the lamp sn that it will not 
burn. 

Some of the lights in the hou5e hum con· 
tinuously. These a re tlle current consumers 
and must lie carefully comirlc.>rerl. .\ light 
for a small space must not neces~;arilv he 
a hig light. Lamps as generally used· arc 
made in three commercial sizes, viz· 16, 8 
and ~ cantile 11ower. The current they con­
sume is approximately proportional tn their 
candle power. \\"here lamp< hum continu· 
ou.ly cut d·1wn tht' candle pmn r anrl you 

will san~ curn:nt. Suppo;.e that you have 
) our clu!>cts arranged :>o that when tl1e door 
opens the light !(Ol:S un. TlllS is conve­
niem-for lazy people. hut sup11use the door 
of the clo::.et is not cJu,ed the light will 
burn all the ume 1hat It 1s open: and your 
bill swells corrcspondingl). lJu not put. a 
lo candle po\\ er lam1> in that clu-ct, put m 
an 8 or a 4. • \nd h~· -ure to u;;e )lazda 
tungslcn lamps; they use lout half the cur­
rent of carbon lamp,. \\"h1:n a lamp is 
brown and dark un the inside: its useiul­
nes,, is on:.r ancl it will only consume cur­
rent witllout y1eldim: proper results. 

As an illu.tr;tt1011 0 1 the energy one lamp 
will consume, let us suppose that a lamp 
bums t weutv-tour l1 uurs. The current usc•I 
by tl1is larnp woulu lie lh..: equivaJenl of 
twenty-four lamp" hunting one hour, ai1d 
t\~Cllty-four lamps would give 4uite an il­
luminatimL 

Old lamps which have sun·ivcd thei r use­
fulness an:. rnrr.111 t'Ot1St1111crs and should 
be replaced hy f resit lamps. 

Here is a bric! summary of tlle entire 
maner:-
~1ake surc that your system does not leak. 
Turn your lamp" un at the ~oc:ket, not at 

a ~witch cuutrulling groups of lamps. 
Only u~e lam11s ui sufficient candle power 

for the service rtquired, and have them 
:\faz<la. 

Replace oltl lamps, when discolored, with 
new ones. 

:\lake sure that your mc.>ter i' righL Do 
not. however, have it tr·aed untj( vou ha\'e 
made sure of Lhe ahovc points. · 

Ii you follow the-.e sugi.:1:stinns you will 
cut your bill materially. R1:memhcr that the 
rlectric Light C"mpany is only trying to 
make a fair profit for ih stockholder<:, who 
may po~sihly he your ncig-hbor.;, and that 
its riresident may atteml the same church 
that you do. 

So try these very simple suggestions and 
see. if the resulis do not amply repay and 
sausfy you. 

A PHOTO-ELECTRIC RELAY. 
. The phenomenon accompanying electrical 

d ischarges through gases takes r"any forms, 
among which we might mention the Aud.ion 
for wircles« telegraph reception. the phe­
nomenon of lhe Crookes' tube. including 
the X-rayc:. tJ1c new De Forest Audion piano 
and the Krnotron tuhe ' hich attracted so 
r1uch attention durini: the recent t ests with 
lontt-distance radio·tclcph0ny 

The new photol·clectric relay acts on the 
principle of varyinl{ di,ch1rges through a 
gas, and the discharge is controlled 1n th is 
ca~e by illuminadni:r one of the clectrodei:. 

The apparatu~ al' shown in the illustration 
herewiU1 consiH<. nf . gla•~ tune :?1 ~ inches 
in diameter and abo11t three times as long, 
a~ rle"crihed h, ] !-\um; in Fft:elrirnl JT"arld. 
~.founted in this tuhe are twn wire nets or 
grids. indicated at B and C. The•e are con­
nected in the circuit to be controlled. and 
in most cases thi, t;1ke• thl· lnrm nf a '>et•~i­
cive relay which controls a <econdary cir­
cuit 

In the upper CRd of the tube is an electro­
magnet acting on the sliding iron plunger 
which is connected t o the alu ninum plate 
D. The distance hetween D and the grids 
can be easHy varied by means of this mag­
net and tllereby controlling the sensitiveness 
of the r elay. 

After assembUng the tube a little rubidi­
um is distillecl in the vacuum thrllul!:h the 
side tube F nn the plate D. which in this 
way can he uniformly cn•ered with the aJ. 
kali metal Hydrogen is them admitted and 

the surface oi the alkali metal made )en~1-
tivc hy means uf a glow dischar~e. The 
hyclruJ,!lll 1> Lu be replaced by argon until 
th1. ~c1h111veness is at a maximum. 

T he operation of this relay is a~ follows: 
The light from an incan1Jc,;cl'11t lam1> or 
ol11er source passes thr· the two wire 
nets Il and C and, actir n the ruhidium-
hydrogen compound, rates c:Iectrons. 
T hese electrons move der the mfluence 
o f a small potennal difference irom D to 
the nets and enter the elccmc field between 
C and B. The voltage between C and .li 
is about 1313 -volts and the space between 
will be more or less electrified. The elec­
tr· ns ionize the gas be1wecn the two grids 
l:iY collision and thus reduce tl1e re,i-.tance. 
Through this operation the current Bowing 
between B and C becomes strong enou~h to 
operate a relay connccred in tl1e circuit as 
shown. Tb.:: apparatus may be adiustcd to 
it' mo~t sensitive point by means of regu­
lating the distance between lhe aluminum 
plate D and the grids and by varymg the 
vollage between the terminals C and B. 

In the course of experiments con•lucted 
in the phy>1cs laboratory of tl1e Universit~ 
of Illinois the distance between B and l; 
was kept constant about :1 inch, and while 

Jlicw Photo-Electric R.cla). \\'hich , When Ac:ted 
l.pon b) t h e l.ifhl from nn OrdinaT} lncnndes­
cenl ump. \\II Close an External \\ogncllc: R.e­
r.,). Tho Light Pn~sing Thru Wire Neu 0 nnd C 
Acts on a ~uhldium-H)dr<>jtCO Compound. Liber­
ates Electrons, Which lo n u.e the Un.. lond T hou 

R.cdu<:ti tu R.esiJStance. 

the distance between B and D was varied 
from about .J inch to 1.1 inches, the maxi­
mum secondary current was .;ufficient to 
close a~ ordinary relay when the voltage 
was 136, as pre\"1ously staced. r i the volt­
al{e is raised beyond tlus Limit a l!'low dis­
charge takes place in the tuhl', which de­
stroys its scnsiU\"COess temporarily. 

This apparatus can be u~ed for an ordi­
nary dcl"lric relay when cunncctcd accorrl­
ing- to the t!ia..,~•n. and has quite a wide 
field of usefulness.• Among many of its 
uses may he mentioned the fact that it will 
detect elcct ro-m:umcrie wa\·es by connt!cting 
the terminal A to the circuit, or as a tele­
phone relay for verv weak electric cur­
rent!\ when the terminals of the line arc 
connected to the points A and C. As the 
apparatu$ is sensith-e to light. it will no 
doubt. in :i modined form. take the place 
of the very unstable and unreliable selenium 
cell 
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Electric Shocks and How to A void Them 

T IIE interest m fatal electrical shock:> 
and their a\'oidam:e has rcc~ntly 
been brought vi,•idly bcf ore the 

public ll;' the ca~e of Mr. C. Frederic I't!­
rick of Porl Jefferson, L.I., who lost Im 

1100Y Prim ., 

Fig. I. S howing How High Voltav;e »'ires .~lay 
Drop onto Lo,. Volt.age House Scn1ce Lines, 
Thus Charging the Latter t.0 a Dangerous Po­
tential. This <A use Was Responsible for Lhe Death 

of i\\r. C. F. Purick of Port Jefferson, L. I . 

life accidentally by touching an electric 
socket in his home while taking a bath. 

To begin with, the subject of electric 
shock is one oi wide scope and one 1hat 
has proved the bone of contention in more 
arguments possibly than any otlwr ever 
brought up among clectriciaus of all classes. 
\\.hechcr ur not a potential oi 110 volts, 
such as that used for ordinary lighting cir­
cuits, can pron: fatal lo human life has 
been and is a mooted question. 

:Much expert e,·idence bas been gi\'en on 
thi5 matter, but there appears to he room 
in mo'l cases for dh•crse opinivns a-, gm:n 
b\· authorities on the subject, inclucling 
tlio~e of the medical profession. dul to the 
fact that all persons are not alike in t.hdr 
physical make-up; i.e., their nerves and 
heart~, and phy;,ical condition differ wi1lely. 
- 1t may be said for one thing that prac­
tically all declricians think nothing of 
touching with their fingers a 110 volt or 
220 vt>lt \.C. or D.C. switch to ascertain 
whc.:thcr it i~ alive or not. [t is often the 
case. a.> the author happens to know from 
personal experience, that the currem may 
pass harmlessly through the hand down 
through the body and out the feet. as for 
in~tance when a person making such a te;;t 
happens to '-tand on the ground or in con­
tact with a grounded conductor such a~ a 
water, ga.> or slc!am pipe. On the other 
hand it is claimed in a number of authentic 
ca~e~ on record that I 10 volts ha~ sufficed 
to produce fatal results to a human being. 
Therefore it behooves everyone to lake the 
ucmosL care in handling electrical apparatus 
oI auy nature, no matter whether it is a 
small toaster or an innocent looking elec­
tric li):ht ~witch of the push 1,utton variety. 

In the case of :irr. Purick. presumably. he 
must have stood in the bath tub partly 
filled with water and thus made excellent 
electrical contact nn the lower limbs. II is 
believed that hi~ head ca.me in contact 
with an overhead lamp socket which ordi­
narily, or Churse, carried hut 110 volt~. 
There were many ai-gumcnts brought up at 
the coroner's inquest in the matter and the 
officials of the light and rower company 
supplying the locality tried to rrove that 
the transformer on the pole outside of 
the house was in first-class condition. 
This matter can he cleared up hriefly hy 
recounting the evidence given by J\tr. 
George Sever at the reque~t of the Corc>­
ner. Mr. Sever, a comulcing electrical en­
gineer of New York City. wa~ formerly 

Profess<?r _of Electrical I n~1.neering at Cvl­
umhia L 111vers1Ly. Jle testihed :-

··on die cross-arm was an o ld-fashiont:d 
fuse-l>ox which was only supposed to car­
ry 800 volts, but which was usec) £or ?·~ 
volts. Il shoul<l have hatl two t_uses m 1t, 
hut instead only b.ad one and this was too 
large to afford any t>rotectiun lo the: trans­
iormcr. There was no trouble. with the 
transformer. The full primaty voltage 
went into the house. The wiring was 
shoned' on the pole in ~ome wa), :.-0 that 
the transformer did not step-down the cur­
renL The lead-m wires were subdivided 
into two services, one for the !owe: floor, 
tl1e <?ther for Lh~ upper. Each service _ha,d 
a 11a1r of fuses 111 1L When Mr. Punck s 
head came in contact with the fixture, thus 
making a complete circuit with the bath­
tub. one pair of 6 ampere fuses and all 
the lights on that floor were blown out. 
Therefore, the full primary current of 2300 
,·olts passed U1rough .Mr. Purick's body.'' 

An illustration is given herewith (Fig. 
1). showing how the primary and secondary 
wires could have sagged and thus become 
crossed, in this way elimi!1atii:ig the trans­
former entirely from the circuit. Hence the 
2300 volt primary current would pass over 
the secondary wires into the: h?use, af!d 
since only an 1800 volt Pot~nllal !S ~sed '!1 
penitentiaries for electroculmg crimmals, it 
can readily be seen that a person has hut a 
slight chance of surviving a 2.100 volt shock. 

To sum up the matter, 1hosc having elec­
tric lights in their bomes should always ex-

~~j L • le~·lo~M 
Oyn.110 yt !... ••. 1. 

==6,,,. ----------
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Flit. 2 . Causes o r Low Voltlllte Shocla Due to 
Accidental .. Oroun(b., nt Two Points on the Line. 

ercise the greatest care in manipulating any 
of the devices connected to such service. 
They are practically immune from danger 
if they would just take the trouble to see 
that they a/oa.:ays stq11d on a d1)• floor. In 
the bathroom especially they should m·vcr 
t1111cli the socket or ~,'(JI/ switch o;,,,•hile 
sta,,ding in thr bathtub, or with wrt fret 
011 a floor where there is ouy 'U'aler, as these 
accidents happen al the mt>st une.x11ectcd mo­
ment. A good point to keep in mind would 
be to exercise extreme caution in manipu­
lating all lamp sockets or switches during 
or directly after a severe storm, which may 
have blown down high voltage wires so as 
to cause them to drop. acros~ low tension 
wires supplying hou~c cir?Jits, as in the 
regrettable case a forement1oned. 

While on the subject it may be of inter­
e"L to mention a much misunderstood prob­
lem as to the reception of shocks from 1m­
r1ro1mdtd electrical distribution ~·stems. 
This matter has been dic;cus~ed of late in 
se,·eral of the leading clcclrical journals 
and we do not intend lo go into details here 
on the more compl icated aspects of this 
problem. where extra hiR"h voltaKes are in­
volved in the high tension circuits of dis­
L ributin~ transformers and the like, as it 
seems that it is po~sible for a person to 
receive a shock rrom such a sy~tem when 
there is no direct metallic ground connection 
berween the primarv and secondary wires of 
the system and U1e.earth. This is undoubt-

I 

edly due to the heavy leakage at some pomt 
along the circuit, which permits enough 
current to leak to the earth so tl1at when 
a per~on touches a ground connection and 
one of the circuit wires, he receives enough 
current to give him a severe shock. 

The point is that anyone is supposed to 
receive more of an electrical shock from a 
110 volt potential, when be happens to touch 
a11 iro11 body or a11 ear1h co1111ectio11 wnh 
the other hand. Referring co the second 
illustration (Fig. 2) th1> point is brought 
out ver) clearly. The system here out­
lined is a common one, such for in«La11ce 
as that used in many isolated lighting 
plants, involving the utilization oi onl) 
low potential 110 or 220 \'Olt current. ~ow 
if this system has no gro1111~ co~ne~tion. at 
the dynamo end or the hnt:, ll IS 11n­
possible for one to receive a shock by 
touching one of the circuit wires and the 
ground, the body being indtcatcd at 1:1. 
IC, however, a gro11 11d leak should occur 
at L, then a person lrepresented at B) 
would obtain a shock oi 110 volts by touch­
ing the opposire wire of the circuit at any 
point along its length. 

ln many instances where people meet 
with fatal rc:sults from touching such a 
crossed electric circuit as that mentioned 
above, tl1ey receive the full f'rimary rn"«"t 
owing to the transformei- breaking down 
(Fig. 3). Ln th is event, supposing that 
the primary is grounded for lightning vr 
other protection, then when a vcrson makes 
connection from the secondarv circuit to 
earth by touching a lamp socket or switch 
plate, lhe primary potential will likely pass 
through him. Many freak accidents of 
this nature have gone on record "here 
people have not been killed, en!n though 
receiving from 2000 to 2500 volts and even 
more. This is generally due to the pecu­
liar manner in which the current happened 
to have passed through tl1e oody. \gain 
jt may he due to the difference oi resist­
ance of the bod) and that of the skin par­
ticularly. 

ln this direction the following figures 
mav be of some interest. Tests were made 
on' a young male hy means of a Wheat­
stone bridge and those mathematically 111-
clined can figure out appro:ll.;mately about 
what current would pass through a similar 
body having such a re!>istance. keeping in 
mind that '1 or 0 ampere through the 
heart is said to be sufficient to arrest ib 
action. The resistance m~urcd from 
hand to hand dry was iOOO <lhins. The 
resistance measured from one band to one 
foot dry was 9000 ohms. In the latter tesl 
the foot rested on a piece or tin. With 
wetted hands and holding two larl{c Luhe 
electrodes therein, the resistance through 
the body from hand to hand measured 
5000 ohms. The resistance of perslln~ va­
ries greatly within certain limits a11d tlw 
author has known of this value dropping 

~ Ir.JI ¢¢ 
11orl lump.I 

A.C. Gen. 
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® 
Fix. 3 When ll Step-down House Service Tmns­
for;.,c·r Brcnks Down 6etween the Windings ot 
XI nnd xs, Lhe 110 Voll Circuit is Chllrgcd wllh 

High Voltage CuNent. 

as tow as 4500 ohms in some instances and 
reaching a \'alue as high as 33000 ohms. 
T he averaite, however, is about }j()()() ohms 
from band to hand (dry lest). 
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The Marvels of Modem Physics 
Electricity and Medicine. 

T
HE >cicnces of ph)sics and med­
icine have at la5l joined hands 
across the gap whkh separated 
them for ages. ln cemuries long 
past the only natural forces 

,d1ich were believed to influence the 
hody were perhaps lhc star,, or some 
amulet or charm, but that was 111111.! hdore 
the di-covery of electricity. Tn li86 Gal­
vani noticed the twitching of the frog's 
lei: '' hich hung in contact witl1 two dis­
similar metals. and which was caused bv 
the current h<:twccn them. Since that time 
the phy~iologicaJ effects of electricity in its 

Q • .Jmvso1dal curref)f 
b • Or~l10!JI cur rem rrom mduc/!On r."11 

@) •l'X. I 
Difference 6etween a Sinusoidal Current nnd the 
lJ ns) mmctrical Alternatlnl$ Cu Ne nt from Com· 

mon Ind uction Coil. • 

tlifierent forms have been deeply investi­
~ated, and lhe separate scie11ce of electro­
thernpeutics has svrung up. :\ot alone elec­
tricity but also light in differenl ways has 
proved of much use in treating the many 
d1~eases to which man is heir. 

:.\lany of the facts of electro-therapeutics 
should be matteri:. of general knowledge for 
at least two rea~ons. Cnscrupulous im­
postors do not hesitate to exploit the in­
nocent sick for financial gain, and any facts 
which would pro,·e oi geno:ral benefit to 
society should he >pread broadcast. .\ few 
years ago electricity in its different fom1s 
I\ as hailed ancl advertised as a ;.,•011dt•,.f 11 / 

cure for diseases of every kind irom the 
greatest lo the smallest. Many of the state­
ments were most absurd. "Dottled elec­
tricity" was ad\'ertised to be a positive cure 
i or consumption, although the do~e in 
s1>oonfuls was not specified. Cerrainly the 
person who would bite at suc.h bait would 
fall in the same class as the £armer in the 
middle west who v.-as ;ipproached bv a 
well dressed strange and induced to ·buy 
a •'thou>and volts.. with which to spray 
hb tree~. ?\ otwithstanding these amusing 
and Ob\'ious frauds, and notwithstanding 
the fact that electricity has failed to be the 
cure-alt or fountain of youth it was hoped 
for, a great many diseases may bt benc­
lic1all_v treated ii not permanently cured by 
it. 

There are in general three forms in 
which electricity is used to treat disea~e: 

In Applylnit Onlvonic Curttnt (Low Potential ) 
Vnrious EffecLs Can Be Obtnined by Using Dif­

fer.,nt Size .Electro<.lct. 

(I) The galvanic current i~ the ordinary 
direct current from a battery "bich is 

By Rogers D. Rusk, B. Sc. 
!lsed for therapeutic purposes because of 
its power to cau~e chemical decomposition. 

(2) The faratlic current is the intt:r­
rupted current produced hy an induction 
coil, which acts for a short rime as a 
powerful scimul;mt, or for a longer time 
as a sedative or anaesthetic. 

(3) Static clectncitv acts as a tonic to 
the Circulatory and Ocr\'OUS systems. 

\Ne know by experiment that a current 
carrying electrode applied 10 the reginn of 
the eye will product: tht sen"<ILion of light. 
l.f placed at the ear it will telllpwarily re­
lieve dc:afoes~. Current;; ma) produce 
numbne,,s. or some chemical change, or 
merely physical stimulation. In order to 
classify the~e effects on the body three 
more te rms are used: 

(!? Elec:trolysis is the chemical decom­
pos1tl0n ot a compound substance due to 
the passage of a gah•anic current. 

(2) Phoresis is the properly which a 
galvanic current po"~e~~es of dri\•ing me­
dicinal •uhstances in •olution into the bodv. 

(3) Catalysis i'i tl>e peculiar effect on the 
vaso-motor system lw whicl1 nutrition is 
either accelerated or ·retarrlcd. 

From this it is seen tl1at the subject of 
electro-therapeucics demands a preliminary 
knowledge oi phy~ics, chemi'<o:·. physiology 
and psycl1ology. 

An improved fa radic current is now 
much used. which is called the si1111-soidal 
current. Thi• i~ an induced current whose 
potential rise• and foll!' gradually as shown 
in Fig. 1 (a). ancl clnes Mt make the 
sudden and jerky variation that the ordi­
nary induction current Fig. 1 (h) does. 
Application' of thi• current are not pain­
ful as it doe~ not gh·e the unpleasant, sliorp 
jei-king to the muscles. gi1•en bv the other. 
A ftcr a ircqucnc,· of 5.<n:l complete alter­
nations per second is reached the mu•cuJar 
contractions decrca~e. an I at 25.()(X) alterna­
tions per second a currem pa,~imz through 
a portion of the arm will completely dead­
en it so that pins may be pu~hed through 

T T!E subsrri/llfrm ·/>ria "! this 
j>11b/irati"11 ~.iii/ bt• rui.n·d from 

$1.00 tu $T.SO iii a t•rry short time. 
See our a1111niwr1·mri1t i11 tlir ]11/~ 
i.ss11e. if \'t>ll u:i.rh t11 sa<.·e mo11n-, 
110--..v is thr tim« to .wbscr1be at tlir 
old rate: $1.00 a )'«nr, $.2.00 tv:n 
}'<'ars, etc., 011d ,":5.00 for ji:•e y,•rars. 
( For.•iq11 a11d Cu11adia11 add $0.50 f><"r 
:,•car for postaqr.) If ro11 ar1· o s11b­
sc-riba ,.or, a-ill pro/it by .·.rt.·11dinq 
;•our s11bscrir1fon f 11r 01u ar more 
}'cars. Xn s11bscri/'timtt ucuptcd f<~,. 
a /ouqt'r /11•ri11d tlra11 fit•1· ye11rs. ACT 
.VOii", bl'{orc- tlii.!o rliu11a is gone. 

the flesh witl1out being felt. It seems that 
the sensor} nerves, when subjected to this 
current, lo•e the power of transmitting 
sen,ations, and this fact has en!n been 
made use of in dentistry in the extraction 
of teeth. Some experiments were made 
not Ion~ a~o in which complete an:ie~esia 
was produced lw an electrode atc:iched to 
the head. Either a light or deep sleep was 
produced Ly varying the ~lrength of the 
current. 

.-\ complete list of lhe suggested treat­
ments for various d ic:eascs would make a 
good si~ed hook of value only to the phvsi­
cian. hut a few ailments which have been 
succcssfullv treated mav he mentioned here 
to emrhasize the 111o~t import.ant uses oI 
electricitv in medicine. 

Tn chronic rhcumati•m. tithia or soda 
salts may be applied dfrectl) over the point 

of affection with the galvanic current. In 
any case repeated appLications o{ static 
electricity bring decided relief. Paralysis 
is ofcen cured by an a1lplicatio11 of the 
negative ~ah•anic current, as this acts as 
a stimulant anu stirs the sluggi'h inacthc 
sensory ncnes. In neuralgia, lumbago and 

FIK. l. For 11\any Alimen ts Beneficlnl Result.a 
/\re Oblained b y Placing lhe Pntient in a Wlro 
Cage T hru Which High Frequency Current Surges. 

numerous pelvic disorders, the sinusoidal 
current acts as a nerve tonic, and with the 
galvanic current often affords comr.tcte 
relief. It i" claimed also that the fra1ltie,., 
of oltl age! resulting from hardenirig of the 
arteries (art1·,;o-scl<rosis) may be tem­
porarily relieved at least by placing the 
patient in ide of a huge helix or cage and 
c;ubjccting the whole horly to the electro­
magnetic currents within the coil. The 
cage shown in F'iK. 2 is patterned aiter one 
made hy D',\rsonval, tl1e celebrated French 
scientist. 

The removal of warts. moles and super­
fluous hair bv electrolysis is too well known 
to need much di~cuo:sion. In such work 
care must be taken to use the proper pole. 
as the two poles give c..xactly opposite ef­
fect". The positive p1lle collects acids, Iii.>-

The Phys ician Finds lbe Electromagnet to 60 
Extrcmcl)~ Servic:enble in Removing Steel or Iron 

PnrUcles from the Eye or Flesh. 

erates oxygen and constricts the blood ves­
s.cls. The negative pole collects alkalie~. 
hheratcs hydrogen and dilates Lhc hlood 
ve5sels. The needle in such work muq be 

(Co11ti11u,·J oii pag.- .?87) 
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The "Wireless Wiz" Turns Detective 

"I''.\1 up ag'.linst a r~al.)~b thi'> umc," 
,,otiloqu1zed the \\ tz as he dett!~ 
ia>hiancd the making< into. a nail. 

:i.t was prett) late and hi' ca.nYer~at1 .. _n l~a\ -
111g reached the monosyllal11c stagc: 111d11:a­
lcd iauguc or deep lhou~ht. Th• b~u_r 
being the more probable smce he had )ll>t 
accepted a proposition somewhat out 01 lus 
u,,ual line. 

The neighborhood had, of late, been 
flooded with counterfeit half dollar;.. The}· 
were more than imitation~, for il ,~·a:; cx­
tremelv difficult to detect them, m fact 
the) ":erl' every bit as "ell made anti ct.:ar 
cut as the legal tender. The common tt~b 
had all failed, and 5torckeepers m:rc . un­
aware of their las• until the bank politely 
informed them that on as"<!y the mon~y 
was valuelc~"· The exquisite work,11a11~l11p 
employed was apparent hy the sample the 
•·\\"iz" bad just ~hmm me 

:-.lcDuffy, Captain from Police Hcadquar-

•• •••• Bul "hY not melt the chains oft? 

By Thomas W. Denson 

He made two coil~ o[ wire. each J inches 
in diameter wound on a canl~oar~ t1_1he 
and so arranged a' to allo\\ 01 a~iu~t.u1g 
their di>tancc apart. Two other coil» \\ere 
placed in inducti\'C relauon 10 each other 
and a huzzcr, haltery, push button and s~n­
sitive gah-anomctcr completed what \\as 
om form of ll1111li<s Bo/,111r<. • 

\\ e took the complett:I\ a11paratus to 
a large local grocef)· an~ in-tallcd lhc 
coil« under the counter. 1 he hauery and 
muftlt:il buzzer were placed along. wah the 
othl r l wn coils on the floor. 1 he push­
lrnttnn was moumcd cotwcn1l·t1tly un_der the 
c >1mter with the galvanometer hes1dc the 
ca~h drawer. 

\ go11c\ half rlollar ,ya, lai1l on the coun-
ter o\·er the coil'-, lhe hunc:r was lhcn 
operalcd and the relation uf the coils 
1:ha11i;rcd till no cldll.'ction on the g::l\"aoonw­
ter wa• noticed The .. \Y iz" 111•\\ pt:iccd a 
counterfeit coin in the same posruon as 

as ior the sixteenth rime h<: lric c~ to ~e 
intcrc•tl·d in the roa.,::lllt1C bctorc 111m. ~Ve 
\\t!Te rather suun~ 011 etl!:!e and cvcQ ume 
the pltunc rang the "\~iz·· was . ndn on 
the joh, only to tum 1r de-.pa1r tu call 
Sister Olga to answer. 

:.Cut it short, ,;i~, cut it short," he woul<l 
growl at her if ~he st~tcil to .murmur 
sweet "coo-coos" to her attmJt) :.tauuned on 
the other end o[ the wire. . 

:\otlnn"' happcm:d that night. but the 
followinit morning the •·\\'iz" was brought 
suddenly t.1 his scn~cs when ht had drows­
ily an,.wcn:tl the phone t.1 lie told. that. a 
boy had ju,t ban<letl in a cou11tcrfe1t cnm. 

Le"" than two mmute' latc:r our hr1!3:th­
less \\"iiard had the dctaib and was attcr 
the bov. Um two minutes is lun1t enough 
for man\' tlUJll?S to happen: in this ca~c 
lhc trail· was 10,1. 

"I'll ha \'e lo sta} here 'dth you l sup­
pose," the "'-Yiz" explained to the grocer, 

• t "t.ch blodes A spluucr and flash a..s • • • • Quick 35 0 ..-ink he pressed the handcun:s at!?fnSl L 1c sw• • 
they touched the mcuil, and the ca•c W1'5 in darkness. 

1cr:, 11ad hcen in to ~cc the " \Viz," :md be­
ing aware nf his in1tenuil)! had su1t1?csted 
that he make a tr)· at locating the: plant of 
;:,puriou• coin. Daredevil lhal be wa". the 
"\\!.£' eagerly jum1wd at the cbanc1:o and 
no - inducement was ofitrc:d other than the 
1.dun• and publicity gin•n the hero. 

.. {~uc,,; I'll sleep oYer the qucction." 
, .wnc:< the: "\\'iz," "drup in t .-morr~w 
iu\!ht and r11 have ~ome plan ct~ action 
doped om." he fini:.hcd, kicking l!1s .shoes 
wuler the table in a manner that 111chcatcd 
thc c.nd oi the imc:nicw 

· d o «s- anti tbe customers were all clelightccl \\ ith 
~vas occu1)tcd hy the_ goo o~e. . n. pr~10_ the new clerk, who, it must kc aclm1tted. 
~g the bmton a decided deflect.ion was .a.s ratho:r slow at times in making cbanRe. 
t1cccL . w T ht testin~ oi hali dollars was becom-

The "Wiz" c:xplained the OP_t:ration t~ lhe ing almoctt an auhlmatic acti"n, so a de_llec-
storekeeper and :sh?werl lu.!11. how to tion on the meter almo"1: went unnoticed. 
use it without causml? .~u.;~1cmn ~·n the The "\Viz" started, looked ai.;.tin and true 

l
iart oi customers. sin~e !l might clm·e the enoui:rh that little black fingt·r jumped ev-
IOIH!"l people away tf ~t hecarnt: known erv time the button was dcpri;:s,ed. 

1L wa« rcallv laui:hablc to think of the 
,,luff lhal thi5 bo} t~cklcll oi late with su~h 
sa11g-jr1>id-nothina; •ctmed to _<!aunt b1m 
in the ka-.t. The prc!'cnt occa,ir•n _was no 
e.."Xception to Ult! rule and !Tue l )115 w<?rtl 
he soon had a plan of _act11m !or dctt!ctlUI{ 
the pas)er o f the spurious coms 

that their money wa~ bcm1r tested. . ·ne madL' chanl?e rapidl~ and a< the cu<-
"~emember." caution11::! the "\\'u.". ·~~ tomer pa!>;.ed ~hrc;iu~h. the •_loor the .. \\"i;t'' 

don t wam the man who pa~)i.:s the coms · was alread• l>hJlJ)tlll? mto h"" co:it. It was 
I want the ll'.alli:(, so in ca<~ you ~ct ::i bad eas~ ·enough to follow the s11;.11c:c:t. a m~n 
coin caJl me 011 the phone 1mmedtatC'ly and of -thirry. more or less, rather heavy hu1lc\ 
watch which wa) the criminal goes and get with a peculiar motion of the hips as he 
a ll:OOd dcscri11tion of him . ., ~trodr along. . 

"Thi~ \\atchful waitin~ .;tuff gets on my nr,akt>r and shadow. at a d1~tance ,.f 
nerves," ~loomih· ejaculaterl the "\\"i.i:." iih~ f·, t apart. walkt!d f?r five hlocks a1 11 

~ · thrn the man tur~r!l qu11:kly lo the right 
<:ee lhi month's "The C11n•tructnr" P<pnt· and ran do\\ n a 1)a1r c. [ step.;, 

m~•~t for thr ••H•>truction of a ll ugh•• Unlance. 

' 
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··Tue boat landing!" muttered the .. \Viz." 
'"\\' onder where he is going!" The land 
was not built up and a wide stream flowed 
througlL • \. massive bridge carried the 
traffic over the river, which was a favor ­
ite boatin~ place. 

The "\\' iL'' saw the man push off and 
row under the bridge. Stepping to the 
other side of the br idge, the .. \Viz" \\aired 
in the gloom for him to reappear, but af­
te1· live minutes' time no boat hat.I come 
from under the bridge. Retracing his steps 
the "Wiz'' looked Utl ~iream, suspccting 
that the man had started down stn:am as 
a blind. But no boat wa~ on the waler, all 
being m()<)rl!d to the noat at the huttom 
of the s te11s. 

The "\\ iz" ran nimlll} down the <tcps, 
untied hi" canoe and 'tmmg into iL .-\ 
few S\\ ift "trnkes Of the paddle and he 
was in mid-stream. A llowing the crait to 
driit he ,ca1111ed the bridge closely and mid­
way under it there was moored the row­
boat:. 

The mystery deepened. \\'here was I.he 
owner of the crait? Drifting slowly under 
the bridge, tl1e "\Viz" examined the con­
crete wurk closely, keeping an eye on the 
emyr.· rowlmat. 

Suddenly it moved to one side, closer to 
the side and climl) in the darkening mght 
the "\\.iz"' 'aw two legs protruding irom 
3.n opening in the concrete work of U1e 
bridge. Quick a« a thought he .JJaddlcd 
his light craft from under the bridge and 
around onL end o f it. 

To his cars came the: quick dip oi oar< 
and a moment later tht boat pa";;ed him. 
the oarsman looking neither to right or le£t. 

Slowl) the ··Wiz" made hts wa) back 
and dirt!ct ly under the hole in the con­
crete work. He listened can:iull), liut. no 
sound hroke the <tillnes< of lhe evening 
save the rurr of a motor car in the dis­
tance. 

Moormg his canoe to a stick extending 
above tht> surface lhe "Wiz'" stood uprighL 
and endeavured to reach the hole, hut de­
<pite his height he wa~ four inche) shon 

'Sith a t)uick jump he caught the edge 
of the opening and drew him~elf up. His 
pocket searchlight sJmwcd a lo" chamber 
that b usually left iu concrete hriclll:cs. The 
reinforcing of iron rods showed up under 
the bri~ht spot of his lamp. 

After listening again he carefully ex­
amined the floor and noted that it wa" 
smoother on the right, no doubt from con­
stant walking O\•er it. Follo,l'ing this faint 
trail he crawled carerully along; t.hc floor 
began to slo11e down as he prosrresscd over 
the arch. Soon he was able to stand up­
right and use his flashlight. 

,\s he slowl~ swuni;r it around the en­
closure he made out benches, t.alile•, elec­
tric lights, generator •cl and other appli­
ances o f a workshop. 

He thrca1led his way to the switchboard. 
quickly examined it and ~hoved up a switch. 
Instantly the place was flooded with light 
and a stentorian voice commanded "Hands 
up, .. 

Spinning on his heel the "Wiz" beheld 
r.yo u~ly looking men IC\•eling revolvers at 
him and be thought it advisable to comply 
with their p~·rel!lptory demand. 0!1e of them 
"-trode to 111« side and ran experienced fin­
gers lhrnu~h hio cloU1cs. "Xo rod," he re­
poned. '\d11:r1:'s the jewelrr ?" The other 
to~'-ed o\"er. a pair of handcuff«, which 
were speedily clicked onto the \Vi1ard's 
wrists. fastening his hand• behinrl him 

The two men 1Jrew a•ide and con~ic\­
ered the c:i<e in whispers. while the "Wiz'' 
was thinki~g rapidly They ao.urcdly 
would put him out of the way. he thou~ht 

JJo,, simple to hold him under the water 
t.ill unconscious, tum loose his overturned 
canoe and everything would be nicely ex­
plainecL Even c..~pert canoeists and swim­
mer:. drown. 

With these thoughts the "\Viz" looked 
around for a way out. He had no gun 
and he was handcuffed; thmgs looked bad 
indeed. 

Suddenly a brilliant idea struck him. 11 is 
back was still tu rned to the switchboard. 
Ile would pull the switch and make a dash 
-a lot or u•e \\<\th hand~ manacled-and 
he laughed at himself. "But why 11ot mrlt 
tit.- c/1oi11 off!" was his next thought. 

:'l leasuring the distance carefully wit.h his 
eye and allowing for lhe surprise, he 
looked over his shoulder at the switch­
hoarcL Yes U1e main switch was jm.t hip 
high. 

Quick as a wink he pressed the hand­
cuffs against lhe blades. . \ splutter and 
flash as they touched the metal, and the 

/.\· Tiff. SEPTE.l!RER "E. E." 

Sc/1cclufrd for tlt1• S1:ptc111bcr i.r.s11r 
of Th,· l!lcclrirnl E.rperillu11ttr 
0111011.Q ot/11·r timrl)' articles arc t/1r 
f ollc•winy: 
.. E11yim:t'ri11!/ as a I' oratin11." An 

urtii:fr for st11dc11ts a11d pan•11t.r. 
IJ)• II. /T'foficld Sernr, A.rsoc. 
. IJ.E.E. 

"E/.-ctrkol Fra11ds- Wlrat Tlic\• An• 
011d Ho;,• to A<·oid T/r,·m.'' 

"El.-ctricitv the Jl1•stic i11 Jlndrr11 
liotds." • 

".! Trip TltmttJJh a Mudrm E/a­
trii:o/ Resr11Ycl1 Luboroltlry." Ry 
~"11111d Colu11. 

"Co11str11ctiou oj o Home-mod.· 
Static Jlachiile." By Leonard R 
Crin«. 

"E.rr.·ri111t'11tol Che111isJr.v Co"rsc"­
Porl Ji ·. B'!>' ;J lbt•rt II". Wilsdo11. 

"llar.•els 'of Jlod;·r11 f'liysics." Ry 
Rog<rs n. R 11sk, B~<:.c. 

·R.-sc:arch o.r a Xotin11al D11t3•." Bs 
Dr. Willis R. Whi111.·\•. 

"l/al.-i11!f '\rfl'11i11m Cells." A Hou.-
1.•-111akr-it urlit:le. 

"l!latric .\foloYs-Sumt' Tltings }'111, 
Should l\11oa• nbo11t Them.'' 

"The R.·~·11/-rm.fJ .llirr •r for Detcr-
111i11in_q 'lpnrk Chora<li'ristics." 

cave was in darkness. A loud report of 
the hea\'T fuses hluwing. mingled \\ ith the 
bellO\\ o f anger from the men and the roar 
of an automatic. The chain on the hand­
cuffs had melled and paned before the 
fuses had J(onc--trust the "Wiz" to guess 
this linle detail aiter <eei.ng the arc r ur­
n ace and knowing its current dra\~;ng ca­
pacit) ! 

With wrist~ <:corcbed from the hot metal 
lhe "\Viz" dove fo r the low chamber and 
frredom. .\gain the automatic spurted 
ffamt>. hut the "\Viz" was crawling for 
life. An all:e it seemed before be reached 
the hole and dropped through, u1>setting the 
canoe in h ls fall. 

\crain in hi< element hl' threw a lJ his 
~tren1tth into the racing crawl ~troke, head­
in1t for the landing. Panting from hi<: 
exertions he climbed at la"t onto the float. 
An in,tant later the rising moon shot fla<:h ­
es from a nickt>led cvlinder in his hand and 
the nii:rht was made hideous with lhe shriek 
of his police whist.le. 

Stumhling up the stairs. he almost ran 
into an officer with a gun in one hand and 

his club in the other. "The counterfeiters," 
blurted the "\Viz." "Call the reserves, I'll 
bold t.hcm," he snapped the order, snatched 
the officer's gun and ran down the steps 
again. T o cower Lhe law-breakers be sem 
two bullets roaring down the tullllel of the 
bridge. 

All was silent for a few minutes and 
as the distant roar of a racing motor was 
heard two splashes under the bridge and 
a bullet plowed 111to the planking of the 
ft oat 

The pol~ce auto pulled up wilh a rush 
and out scrambled the re•erves with 
g leaming pistols and dangerou~ looking riot 
clubs. 

As U1ey ran down the steps the "Wiz" 
heard two splalthes under the bridge and 
thought the men were trying to swim awa}. 

··Guard the otl1er side, some o f you," 
snarled o ur hero, "or they will get away." 

Rut no one a11pcared on the other side, 
so a council of war was held. 

"::-iothing to it,'' declared the captain or 
the reserves. "We'll have to go under and 
get them." 

"\Vhat, into the face of their guns?" 
questioned the Wizard. "~oL much; suf­
focate them with gas," he suggested. 

.\ )(un spat fire in the hand" of one of 
the men guarding the bridge a~ he shout­
ed, "They arc swimming under water, look 
at tl1ose rip1>les," and he 1>unctuated the 
remark with anolher shot. 

-\ motion in the water and a head and 
sbauldtr!' appeared above the "urface. 

"Enough, we ~urrender," shouted I.he half 
drowned man and under tht muzzles of :. 
dozen revolvers the} !>warn to shore an<l 
clamhered up to the roadway 

Quite a crowtl had collected meanwhile 
and lhc police had considerable trouble dis­
pcr,ing them. 

"How can we ever repay You?" asked 
t.he captain, as tl1c prisoners· were safely 
in the van, and while he congratulated tl1e 
"\Viz" on his nen•y work. 

"Oh. you\•e heard that about ·To the vic­
tor, etc..' n1 be "ati<fied,"' rct>lied the 
"\Viz." 

"Certainly, certain I)." rt>pliec\ tl1e cap­
tain, laughing, and bade U1c " \Viz" good­
night, while the latter made hi~ way home­
ward tn dream of the real electric furnace, 
generator ~et and s\\;tchboarcl he would 
receivt> when the trial was over. 

"T wonder," he drowsily remarked to the 
pillow, " ii il pays to make money any­
way I" 

THE M I CROPHON& TN SURGF.RY. 
.\s an adjunct to lhe Army '\-ray· CC)uip. 

ment, microphone• are being used to lo­
cate metal imbedded in the Aei;h. fn this 
apparatus one terminal o f U1e receiver is 
connected to the "urgeon's explnrinll: instru­
ment. or probe. The other tenninal is con­
nected to a carbon plate. moistened with 
salt water. which is applied to the patient's 
skin. \Vhen the probe comes in contact 
with a metal particle, tl1cre is a rattlin~. 
5eraping •ountl in the receiver The probe 
is al•o made in the form o f forceps, by 
which metal particle" can he extracted. An­
othi-r device for the same work consists o f 
an electromagnet, energized hy alternatinsr 
CUrT\!nt. \Yhcn the pole · of the magnec is 
brous;tht even near a bit of <hell. the metal 
vibrate~ in synchrnni•m with the altematinll: 
current. The point of ma.xirnurn ~;hration 
i: directly over lhe mctal. At a lecture re­
t'enlly given at the Royal In•titulion, Eng­
land, a piece of metal was imheddec\ in gela­
tine. a111l the vihrations were projected on 
a <ereen. 

A MONG the hundreds of new devices and appliances published monthly in The Electrical Experimenter, there are several, as 
~ rule, which interest you. Full information on these subjects, as w ell as the name of the manufacturer, will be gladly 

furnished to you, free of charge, by addressing our Technical Information Bureau. 
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The Vacuum Detector and How It Works 
In Ntde11<'<1ri11y lo 111111.·,• tlru <Jrt1c/c a11 

0111/toritatit•.! "" • 111. •riyinul "'"'"H' np1 
-u,<1s .s11b111itt.-d to Dr. d1· F.,r,·st. l'ro/osor 
J. H. lforccr11ft, as u:rll as llr I!. 11 .. lr111-
slro11v. ;.,ho ar< 1mqu, stionablJ lht· Jri.,Jr­
rst l1vi11g authoritiu 011 this most i11t,·r­
rsti11!J device. Tlrt' .-di/ors Ira.· J1•s1r« to 
-.·oia tluir apprai11t1cm to tJi,• thrc't di..f­
titi911i.sltC'd sci1·1 tists. 

I ?\ the accompanying i lh1~lrations we 
have attempted tu sho\1 in a f(raphi­
cal manner the general r1hc11omena oc­

curr ing in the vacuum radio detector 
of the Audio11 type, as de\'eloped and 
impro,·ed upon by de Fore:.t. Lani,:muir. 
Logwood, Armstrong and others. Com.id­
eriog first the basic actions taking place 

.!.:scent light tllament to lhc ''mg or grid. 
•111 1wt 111 /Ji, /'/'•>sit. clir "I •11 

\VhL·n tht: evacuated -.pace lit'tween the 
hlament and wing i5 -.urchan;l'd h) the 
11a~~a0c oi electrons through it. it hccomL• 
comluct1\•e to the current from the high 
1·oltagc hatter). li', which f\011 s through 
the tcltphonc: rcccivc:r., T. \Vhcn the tila­
mcnt i~ liglm:d. under uonnal conditions 
and with no Taclio signals commg m, there 
is a stl'ady ilcm or current through the 
'phones and along the wire connected tu the 
win£! ''Ith in the hulh Thi~ curn·nt i" C•Jn­
ductcd across the space between the wing 
and the filament hv the ioni.:cd ~talc oi 
the gas as aforernenrioned. This cir­
cuit complete• it"elf through the fila­
ment feed wire and lbl.!llce back co the 

from tlic hot filaml!llt to the cold grid. The 
l{nd, too. m ,·inue of it> po~1ti,111 in the 
1:lcctron ~tn:am. gathers up an a11precialtle 
ncgam·t charge: in other word~. a n<'~illl\'C 
rhar~e I' accumulated on it. This charge 
natural!) pa<<i:~ along the wire connected 
t11 the right-ham! plate of the 'll.lpping con­
denser !--C. When lhi, occur, there is a 
,..;altering cffcet in lbc ch:ctrcm lielcl bet ween 
the filament and wing, "hich we.1kt:J1£ it, in 
~o far a~ conductil·it}' ii. concerned. II cncc 
the curr.cnt. passing from the posith cl) 
charged wing to the filament. i' reduced, as 
'hown hy the graphic cun·e in the upper 
right corner of riC!. 1. The rime period of 
this dq,res'\ion in the win((' current cor­
rc~pond• to that of a group of <;park~. or in 
othl'I' 1\ord~ the gro11p fr.·q11.·11cy of the 

Actions Taking Place in lhe Vacuum Detector (al Left) a nd Com pou nd Aclion of Two St.age Amplifier Comprislnit Two Bulbs Connected in Cascade. 

"•ithin such a bull>, it ma) I.le said that when 
the lamp filament in the bulb is lightc:d there 
takes place a more or less powerful emis­
sion of electrons or negative charge:. of 
electricity. These electrons are shot off 
from the filam1.:t1l at low \•elocily and pass 
through the wire grid, impinging against 
the metal wing or plate, as i<; cvidenl from 
the illustration. 

As pointed out many years ago. particu­
larly m the works of Dr. ] . • \. Fleming, 
who first used the Edison la111p rectifier a;, 
a radio detector, there is manifested within 
the bulb. under working conditions. what 
is known as 1111ifata11t <'vndurli'dtv. This 
action concemo; 'the transfer oi "negative 
electrical charges from the hot filament to 
the cold j:!Tid or wing. In other words, neg­
a tiYc electricity will pass from the incan-

negative pole of the battery. B'. 
To start with, suppose that an incoming 

signal in the form of an ele~tromagnctic 
wave im1>inges upon the aerial: this, in 
tum, sets up high frequency o'c:illating (or 
alternating) currents in tbe antenna cir­
cuit. which includes the primary, P, of a 
loose coupler or lraasiorme.r, LC. Il) mag­
netic induction this current i, tran~ f erred 
(and u~ually changed 111 potential) to the 
secondary circuit. S. oi the loose coupler. 
l n the circuit at Fig. I. which i• a stand­
arrl one. an o~cillatinl!'. curr(•nt will 1low 
amund the circuit S-VC. • \Jso this circuit 
may ht tunc!I to resonance with rc,pect 
lo the incom111i.r wave length. This current. 
when led off ro the filament and !tl'id of the 
1·acuum 1·al\'e, hccomes rectified : that is. 
the negath·e pulses arc permiued to pass 

lra11sm1tling stat ion. ln cou~equence the 
telephone receivers, T, will sound, or lheir 
diaphragms are panially rek·a-cd while this 
clicct occurs. On the ce)~ation of the in­
coming signal. lhe ncgati\'e ch:irge on lhc 
grid and in the condenser gra<lualfr dissi­
pate~ and the circuits regain thc.ir "normal 
state. 

It has been found from care i 11 l tests con­
ducted at the Radio Lahoraton at Columbia 
LniYer,ity, Xew York Cit:--. iti •ome worthy 
riu:ilitati\'e eiqierimcnls made h\ Profe•sor 
J. IT. Morecroft anrl ~tr E. H. · \rmrtrong, 
E.E., that if a f'Milh't• potential i• applied 
to the grid within the detector. that the 
c11rrent passing from the win,g it~elf to the 
filament will !Je incrC'as.-d: also that with 
LI e application or a 11cgnffr•I' J•OtC:ntial to the 

(Co11ti1111cd 011 page ~SS) 
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A UNIQUE CALIBRATED RADIO 
RECEIVING SET 

• \ unique: radio rt;ecil-ing ou.trit ha" re­
cently l1cc:n bro11~hl out bv Dr Lee De 
F orest, the invenLor of the· audion. The 

duced by the auction de tector when it is 
111 a rei;rener~tiu~ condition i'i co11trollcd 
!~)'. mea?.s OI a coupling coil called the 

t1cldcr, ret-,'tilatecl hy a circular knoh 
a t the le ft and above the secondary 

Latest De Forest Radio ~eceMng Set Wilh CaJib 
The W1ue Length of an incoming S ignal to o'! Y: ~d~ct:ig'~ a nd Condenser Knobs Enabling 

nnd Undamped ~Vu~es~ e rmlned. Adapted lO Da moed 

~lesign _c9mbines the latest impro\'ements 
1 ~ receinnQ sets. The cahinel was , 0 de­
::.1gn_ed thaL . the wave: lcngl h oi the 
receiymg stat1u11 i'> clirectl) read on two 
sp~c1al sc~es at front of lhc panel. The 
pn1!'ary mductauce coib within the 
c:ibuic:t, are. C'OnLrolled b)• means of a 
circular SWllch Cl'lntained in a ~mall 
cramber .at the kit-hand lower corner of 
t ~e cahmer. The switch handle is 
ciarectly connected to a pointer reading 
on the circular scale of the primary con­
d~er at the upper left-hand corner. 
11 Y. turn~~ng the Prtlllary coil switch the 
pomlcr is. mtJvcd up or down a:. lht: in­
ductance I~ changc:d. The switch ca~e is 
markl·d with c_1ght letters, which corre­
spond ~o the 1;1ght semi-circular lines on 
lhe primary c9ndense1· dial, which are 
abo marked with the same letters Th 
hottom of the dial is c-raduated in.to 1ro 
degrees for. conde!1ser readings. The 
secon1lary circuit 1s compo~c·d of the 
same arrang,·mcut. The pointers of the 
~o~d~n ... e:s of hoth primary and s.:cond­
.tr). circ111ts are actua led by specia l gears 
"hich ~re_ c~n·f~lly in closed in the cabi­
nc.t 'a nation m coupling hctween the 
pr_imary and s~condary coils is accom­
P.l1shecl hy turn111g a ruhher k11oh at the 
n,:rhc and ahuve the primary switch. 
1hP. nurnerah. 'lamped in the panel show 
l te ll~rce11t;i:.:-e of c<>upling. 

5witch. Thi~ tickler coil is connected 
:1cr<?::.s the gnd and ri lamcnt oi the 
.1ud1on ~ete~tor. \\'ith this arrangement 
th~ osc1llab~g poun oi rhe detector is 
!J~ucklr obtamed and consickrable time 
is sa1•ed ~,·hen the operator wishes to 
c~iange Qt~ 1ckly from rccei,•ing sustained 
\\ave ~tat~ons lo spark set,;. 

I 
.-\ Ver). 1mportanc piece oi apparatus in 

t 11 " • 011tht 1s the scconcla:-y condenser 
ra111a. locatc<l at the extreme right-
1.antl ':Orner nf the labinet. This con-

s;,,,ts cit a small conden~cr slmnted across 
t e sccon Jary coil of the rec1:iving 
transf11r111er. and hy • lii;hUv i·arviu~ the 
capacu~ the Teceh ing •tation i~ -thus ac­
c.uratcly tuned, and hy noting the posi­
tion of hotb the stationary anrl movalile 
m.~~~"' the ex<!ct wave !ength of the' re­
CCI\ t d ,,a,·c 1s detennmed. It can he 
tuned Lo read the Wa\'e length to o11e 
m~·thr :lccuracy, which ic; diffirnlt ('\'l'n 
" it a n:iodern .precision wave meter. 
·"\nothi;.r mtcrec;lmg an1l yet important 
piece ol :apparatus is a switch \\ hich c~n­
nects the various instruments in such a 
mann..,r :is to. either make it a .1·tarrdb\' 
set ~: •1thcnn,e, and this switch is seen 
hellHcn the t'\\O i;:ondcnser dials. ft is 
so co11111·cted that ic cart add more incluc· 
~~r~ce ~l:an i:apacny, :i111l if •uch a cnn­
tlll~on1 r1" <l.e't:ut. the switch is tun,l"cl tv 

H. t t: if ll 1s nece ., try to r.-ccin. 
s!tarply t1111l·tl W:lYes it b turned to the 
~1;.:-}1t. The Yaric·u~ hinding P• ,,.ts placed 
11 ront nf tic c;.hinct arc u,,.ccJ to con­
nc~t ,up .th ... <liffcrcJJt instrunit 11ts which 
arc rcq111n·d for operatin~ thi• ,cL 

cune, which shows the exact w;o\•e 
lcngt!ls ar ~1 ery pc·~ition of tht: scaies. 
. It IS nece,,~~ry! ut courH, to emplOJi 
.111 antenna 111 i:r11·cn size as the whole. 
~ystcm o~ th~ :;c! is calihratcd with tb1~ 
antenna 111 c1rcu1r. 

NEW RADIO TELE PHONE TRAN':T 
MITTE R ' ....,. 

A .very sim11le and efficient radio tel.·· 
phonic tran•m1t~cr has Leen dc1<Jur•cd ti ... 
Dr .. L1.:e. de l•orc~L . fferc. again, ti-~ 
• \0th1 m 1s u•ed. tlus lime a• a high frf-. 
qu~n9 ~cnu;!t r for rarliv tdephom 
. This s1mpht_1cd .~er cnn•bt- of an ·Osc•" 

11~11 tulle, \\ luch i_.; a s11ccial au<lion tuh • 
h1~hly c1·a~1atcd. The ..rricl and wins: ci;: 
cuiL; of tlu,. Rcnerat' •r arc connected wit.I: 
an 111d11ctan_cc and capacity to cauc;e L11,~ 
tuhe to oscillak or proclucc a radio fn 
qucncy, undam eel. o~c1llatory curre;:nt fo 
the a11tcnna c1~cmt. The "·ini; cirruit j 
conm:ctc~I to 2.50 \·ult .. diTect current. olJ. 
tamec! either from fla,h-li,,hl hattcrie ~· 
cl ':tr1 · "' " ... , i:c c 1•~wer mams. The former is mo-
<111~hlt • .,!> Ult current is 5tahlc and dir .. 'C. 

~~h 1 lc: lhc lauer is i.omcwh:1t pulsaLc..n 
I he amount nf current used b1· the · 

callerl regc!J.:r:1tin~ current is so-i111in1t:.~ 
mal that 11 IS um~o~iccable; 1l amon.n 
C'nly rn about 20 milh:1111pcre". Thi~ hii::• 
111lta~.e ~urrenl i• rci:ulatcd li1· mean• 
a scm1-c1rcu_lar graph it{ r< •i-tur, lncacecl \. 
the upper r-ght haa_al l.'.urner .,f the pan.: 
The. current for hghl111)! the filament · 
l~u.m.1>hcd h~ a "i~ n1lt l•attcr) while l• 

rilliancy ot the hlamcnt is rcgularctl , . 
the rheostat, at the )11wer right hand co•: 
ner of .the l!ancl. 1J1c wave lcnl.!th of th 
transm!tter 1s c11ntrollcd bv a \'ariahlc al!­
ten!"a mrluCTa!Jcc coil connected "ith th< 
a~nal. . The: _mcluctance 1s changed hy r. 
n.111e µomt swnch at tl1e exLreme left hand 
side. 
T~e teleph~nic ~pt:ech is controlled by a 

>1>7oally dc:s1gned tran,111irter suited for 
tlus purpo:;e, and which j, !'Uflpnrte<l on a 
!1JO\'ahlc _arm a~ the illustration ~hows. Tt 
is ~upphcd ." 1~h battery power, which 
OJl~rate> a coil lmked to the oscillatine c1r­
c111t, thus controlling Lhe amount of cur­
rent ~ent t~rnu_!!h the antenna. 

Tlus outht has covered a distance oi five 

This onltit was designed so that both 
a Cr)' ~tat and audion detecwr could be 
u~ed, al~o so that the aU1Jion detector 
can he made to oscillate to recchc un­
claryiped. W<l\'e. si~aJ q. A douhfc jack 
S\\ itch is pro\'11[ed to Cllnncct a en· ~tal 
detectt)r and another SI\ itch ic; usc:d for 
tl~c buzzer test. Thi.o buzn r ~\'l'S a 
llith fr~1111enrr note. \ stoppinl!' con­

dc-!1:.-cr 1~ prm.:1ded f nr the telephone cir­
cmt. Tt consbcs ot three sections. con­
trolled hy me:ins oi the claw switch at 

The tunm~ i• perfoni1ed in the same 
m_anne; ac; with a stanclanl ..,rt, with the 
~lceptton of the adrlit innal apraratns. 
.. 1~ "av . length of the recdvt·< sii:rnal 
1 ~ '<'terr"'lllt:d by noting- the {lOsitions or 
t 1 ~ s:alL ~ of all the. calibratccl instru­
ments, when the rccc1vcd wave is most 
;cl11ra1ch• tunt'd: these position• are rc­
lerrcd to certain ' ·alues on a special 

HandyShorL Range \Vfreles.~.Tclcphone. Oper11tcs 
on Bntten es.. 

the left of the ht17.zer. 
The <k!.!Tee of the oscillations pro-

!11iles, 3.f!d the speech heard at the rccciv-
1111{ <;lat10n wa-. classified as Perfect-in 
f'lcl, c!c:arrr .thaJI the speech heard over 
an orrhnary hne wire. 
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Modern Radio Receiving Apparatus 

I X the last issue of TaE ELECTIUCAL Ex­
l'EIUME=>TER various new radio trans­
mitting apparatus were di"-Cu.>~cd; in 

this number we will contine oursel\'eS to 
modern recei\'mg instrumcnL<\. 

Fig. 1 shows a detector cabinet consisting 
of a Fessenden liquid barretter (elcctrol} tic 

By Samuel Coh en 
is linked to the armature of a special buz­
zer contained in the box. The: stationary 
electrode, P,, is held on an angle standard 
H, regulated by thumb screw S. When 
adjustments between the wires P1 and P, 
arc required, tbe thumb-screw S is re&'ll­
lated until the proper contact between the 

6 

,. - -

1 · • 

'· ·-' ·_· I ~· . . 
... -

~-

circuit, it was found that the oscillating 
arc was al•o suitable for this particular 
work. Fig. 4 illustrates a panel for con­
trolling such an arc. The meter toward 
the leit indicates the voltage in the arc cir­
cuit, while the one at the right indicates 
the current in amperes consumed by the arc. 

5 

The switch between the meters 
controls the capacity of the con­
denser, while the pointer beneath 
shows the wave lengths at the 
various points. \Vhen a certain 
wave length is required, it is 
only necessary to place the con­
denser pointer at the required 
value and to set the inductance 
at the proper point. The coil 
which regulates the oscillating 
circuit is located at the lower 
lefl end of the case. Each one 
of the contacts is marked with 
two wave length readmgs. In 
order to obtain a wave which is 
located between an'· one of the 
readi11gs, it is ncce•sa~ lo ad­
just the condenser switch just 
de.>cribed, and carefully adjust 
another variable condenser at 
the right of the inductance coil 
If the required wa•e length can­
not be obtained, it is then netb · 
•ary to u:,e the larger condenser. 
This is shown on the lowt!T right 
hand comer-. The double thro\\ 
"witch located below the con­
den~cr switch is U'ed for con­
necting the ammeter in the dirt.-ct 
current arc supply circuit:, or 
else in the oscillating circuit; 
thus indicating the amount of 
high frequency current that the 
generator is delivering to tbe 
receiving instrurnenL The arc 

. . generator, which is not :;hown, 
Fig. 1. ow Crystal Detector; Fig. 3. Rru:lio Freq_!JCn'?)' Al~~Alorpfor ; ·p-s~d~-:C;dr~~~· ~~~·,~~~t~~.fFl:~i~ con i~~ of a metallic chamber, 
Panel fo r Arc Used wlU1 Hclerodyne; Fl2. s. 05c~atujK A':·t.b0 R.u, ""k'e \Vlndiog:s. cont.rurung a cop1>er and carbon 

Improved Loose oup er'" ca electrode, tbe former being 
wires is obtained. The current fo r the in· water cooled. The ourside chamber sup-detector). The adjustment of Lhc pla?nuni 

wire used with this type of detector 1s ob­
tained by turning the large horizontal knob 
sup1>orted on Uic bracket. The acid is ki:pr 
in a non-corrosh•e rece1,tacle. ,\ spec13.I 
crystal detector i., al!'O U'lcd. which employs 
a new crystal called ·· Roncscon " The com­
position of this crystal is still ke1>t secret 
due to patents which have been applied for. 
This detector is enclosed in a metallic case 
and once adjusted to its maximum sens!­
livity it is ~trcmcl} stable .\lo.rc~ver, 1t 
is not affected by near-by transm1ttmg sta­
tion~; the detector ca~e may be clearly seen 
on the left of the cover. '\ switch is pro­
,-ided for throwing jn either the Ronescon 
or liquid barrelter. fn u~ing the clectro­
h-tic detector a potentiometer and batter}' 
ire necessary. The regulation of resis­
tance is obtained by turning a ·rotary ~ob 
on the front side or the case. .\ protective 
gap and buzzer test switch arc also mounted 
on top of the cabinet, while the various 
binding po~ts arc used to connect the de­
tector to the tuning instruments. 

The fir<tt detector, if such it may he 
called. used for rccci\'ing undamped wave 
stations, was the tiNur. perfectccl by Val­
demar Poulseo. This savant employed two 
gold wires touching very lightly. one of 
wliich was caused to vibrate by an electro­
magnet. excited \Jy all\•rnating current. .\n· 
other type of in~trumcnl cmpltired i~ an 
electrical inlerrn1>ter, cau~ing nnc of th<.' 
gold wires to vihrale ;it high ~IH'Cd. Such 
a tikker is shown in Fig. 2. Thc two golcl 
wires, P, P .. arc supported hy two ~tand­
ards as the reader miw perceive Th<.' Yi­
braling one is conncrted to arm \". whic:h 

tcrrupter is fed through binding posts, K, ports an oil cup cooramlng alcohol and it 
K,, while terminals, KK, arc used for is alfowcd to dri1> lietween the electrC1<lcs 
connecting to the ~nlacts. . . . of the arc, tlrns vaporizing and producii:g a 

Jn receiviug sustained wave !>tgnal", 1l 1s gao; in the arc chamber. The current for 
necessarv to excite the receiver from an the arc is supplied lly a 500-\•olt direct cur-
externaf source of power •. oi ~u<:h a fre- rent generator. 
quency as to produce an mterfcnng wa,·e Our readers are aware, undoubtedh-, that 
or ··beat.'' This method of reccpt.1on was the audion detector can also be used as a 
originated by Fessenden, who at first cm- high frequency generator for "heat" ex-
ployed a high frequency alternator to ex- citation purposes, providing it is connected 
cite a standard recci.-ing outfit. The al- with suitable inductance and capacity. The 
temator used for this purpo.•c is illu;tra- apparatus illustrated at Fig. 5 is an audion 
ted in Fig. 3. lt is o! t11e md~ctor t)pe, oscillating current ~citer of the type cm-
consisting of a steel disk,._\, with. a. large plo)ed for commercial work. It consists 
number of teeth on its penphery, ~1m1lar to of a standard type bulb enclosed in the 
a gear wheel. This dis~ is rapidl) ~evol~cd cabinet. The inductance is ai~o contained 
by a high speed e!ectnc. motor. 1 he: high in the box and is controlled h> a fifteen 
frcquencv current 15 obtamed from two set. point switch mounted at the ·lower left 
of ek"CtrO...magncts. BB, placed l>t:rpcndicu- hand comer. The capacity consists of an 
larly to the circumferential face 01 the ro· air dielectric condenser. located at lbe low· 
tor. Tbc~c electro-magnets 
contain two sets of windings, 
one of which is used for maJZ­
netizing the iron core by a <li­
rect current passed throngb it, 
while in the secondary wind­
ing the sustained waYe current 
is induced by the movement of 
the rotor. The magnets are 
supported hy substantially built 
brackets. CC. This generator 
develops 120,000 cycles at 6.000 
R.P.M. The complete unit is 
substantially mounted on a Fig. l. Vlbra linit "Tlkkcr" for Undamped Wa"c Rt.-cep tlon. 
heavy base. to withstand Ute Employs T wo Oold Wires fo r Interrupting 'Phon e Circuit. 

\•ihration of the motor and rotor er ri~ht hand side of the case. The high 
\v;}iile the high frequency alternato r is volta11:e current of the grid circuit is regu-

still used for excitin~ the regular receh·cr <Continued 011 pagi" 288) 

' 
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TRANSMISSION OF WEATHE R 
REPORTS. 

By Arlington, Va.. (Call NA A). 

All bulletins begin with the letters U.S. 
W.B. (United States Weather Bureau). 
and the weather conditions tollow. The 
first three figures of a rcpon represent the 
barometric p ressure in inches (002=30.02); 
the next figure, the fourth in sequence, rep­
n:sents the direction of the wind to the 
eight points of the compass: l=orth. 2= 
northeast, 3=east. 4=southeast. 5=soutb, 
6=southwest, 7=west, &=northwest. and 
0-calm. The fiith figure represents the 
force of the wind on the Beaufort Scale, 
given below. 

Beaufort S cale of Wind F orce. 

Number and 
Dcsig;nation. 

o. Calm ..•• 
I. Ugln air 
2. Llgbt brtt:te .. 
J. Gentle breeze. 
4. Moderate breeze 
5. Frcm breeze .. 
6. St.ronq: breeze 
7. Modcrai.e Ir.lie 
8. Frtth gale 
9. Strong ~le. 

10. Whole gale. 
11. Storm. .• 

Stntute miles Naullcal mlles 
per hour. r>Cf' hour. 

0 to J 
8 

IJ 
18 
23 
28 
J.+ 
40 
~ 
56 
65 
15 

o to 2.6 
6.9 

11.J 
t5.6 
20.0 
24.J 
29.S 
34.7 
41.6 
4~.6 
56.~ 
M.I 

12. Buulcnne •• 90 and over i8.1 and O\•er 

Tn order ro '>implify the code, no provi­
sion has been made for wind force greater 
than 9, strong gale, on the Beaufort Scale. 
Whenever winds of greater force than 9 
occur the number representing them is 1riv­
en in words instead oi figures, thus: Ten, 
cfe,·en, etc. 

The points for which weather reports are 
furnished are designated as folio\\ s: 

For .\tlantic coast and Gulf poinls­
S=Sydney. 
P= Pensacola. 
C=Charle~ton. 

DB= Delaware Breakwater. 
IT=Hatteras. • 
T=Nantucket. 
B=Bermuda. 
K=Key West. 

For points on the Great Lakes­
DU= Duluth. 

D=Detroil 
Ch= Chicago. 
U=Sanlt Ste. 

:\1arie. 
G=Grecn Bay. 
M=:\farquene. 
V=Oe,·eland. 
L=Alpena. 
F-Buffalo. 

Ex.Alll'Lr OF Coo£. 
C.S.\V.B.- S 96465, T 91674. DB 94686. 

II 99886, C 01214, K 02622, P 03613. B 
IXXl65. 

Tro11dotion. 
Cnited State~ Weather Bureau. 

I \\~md. 

----Sution. I Pressure. 
Direction. Force.• 

S~'tlney . .. I 29.64 SW s Na:nmckc1. 29.16 w J 
Dcla"-att B~.:.". 2<>.46 NW 6 llatiera•. _ .. . 

1 

29.98 NW 6 Ch:itle"lon. . . . . •.• J0.12 N 4 Kl!)" West . .•••••.•• • • J0.26 NE 2 
Pensacoln. • • . • • • • • J0.36 1' l 
Bl!rmuda • . . •• 

1 
30.00 SW s 

*Sec Bcu.ufort Scnle. 

After lhe report for the Atlantic Coa~t 
and Gulf of Mexico. comes the Great 
Lakes report. 

U.S.W.B.-DU 95826. ;.,r 97635. U 00443. 
G 96046, Ch 9Xi67, L 00644, D 00842, 
V 01054, F 01656. 

A 100 K.W. Radio Frequency Alternator. 
The photograph with this article is of 

one of the most remarkable alternators 
ever builL It was developed in the research 
laboratory of the General Electric Com­
pany. At a speed of 3,00J revolutions _per 
mmute, 1t has yielded an output oi 100 k.w. 
with a 1 rcqucncy of 50,000 cycles per sec­
ond. The \'oltage dc:veluped is rather low, 
but this may be changed to suit any re­
quirements by means oi a \-a.riable ratio 
tram.former used with the machine. This 
remarkable elc:ctrodynamic mechanism rep­
resent!. one of the rirst of the really large 
machmes of its type which will be used 
more exccns1vc1y fo r high frequency work 
in the future. le has been proven in prac­
tice-notably at radfo <talion at Tuckenon, 
N.J.-where the Goldschmidt radio fre­
quenq alternator bas been used, that this 
t)pe of alternator is the most efficient for 
work under all conditions. They are con­
stant in their output, and now means have 
bee!' perfected whereby they can be very 
easily controlled by the hmnan voice for 
rauiotelcphonic purposes. Jt will possibly 
result in the design of s.imilar alternators 
capahle of delivering high frequency alter­
nating current, with an output of several 
hundred kilowatts. 

Great credit is due to Mr. AJe....__anderson, 

i:raturs '' ith a large output, since it has 
only been m the: pa!.t few years that such 
macbrnes ha\'e been operated successfully. 
There were a nwnber of these high-fre­
quency alternators built q!veral years ago 
by Dr. F cssendcn, delivering as high as 
200,1.XXJ cycles per second, but the output 
was general!} limited to a few kilowatts. 

B) means of the wonderful \·acuum trig­
ger tubes, also de\'eloped by the company 
building the~e new high power alternators, 
the output can be exactly and periectly con­
trolled. 

a 30 K. \V. set was used. The antenna 
current was 50 to 60 amperes and the 
wave length 8.000 meters. The following 
receptio11 was accomplished on the V c11-
/11ra. 

A distance of 3,830 miles (6,150 km) 
from San Francisco, the signals could be 
copied on U1c typewriter, in September, 
1915, by daylight. .\t a distance of 4,200 
miles (6,750 km} the mei.sages could be 
copied by pencil m daylight through heavy 
stray:. (static). \t a distance of 5,140 
miles (8,260 km) the messages could be 
copied by pencil in daylight through light 
Strays. 

During U1c month of September, 1915, 

Latest R.adio Frequency Alternator. Electrical ly Driven at n Speed of 3600 R . P. M .• It Prod uces 
100 Kilownttsata Frequency of 50,000 Cycles Per Sc<iond. It is of lhe Q. E.-Alexnnderson Ty pe. 

of the General Electric Company's research 
stafT. who has spent much time and studv 
on the perfection of designs for these 
radio-frequency alternating current gen-

Wind. 

Stat lo,,. 
Pressure. Dirtttion. F on:e. * 

Duluth 29.SA ~E 6 
?\farqu"1.te 29.76 E .5 
Saul1 Ste. ~ane' .. ~::: 30.<H SE 3 
Green Ba,· .. •••••••• 2'1.60 SE 6 
Chica'° .••••• . ..• 2'>.56 SW 7 
All!Cf\3 • • ••• • • • • . • 30.06 SE 4 
Detroit • .••. ... ..•. 30.08 SE 2 
Cl~"1!1a.nd .. .. ••.... •• 30.10 s 4 
Buffalo . ... .• 30.16 s 6 

"'Sec Beaufort Scale. 

REMARKABLE RANGES COVERED 
BY RADI O. 

Jn the current number of the Proceed­
ings of the lnstitute of Radio Engineers 
Leonard F. Fuller, chief engineer for the 
Federal Telegraph Company. cites some re­
markable long distance radio work ac­
compli~hecl with undamped waves. 

On Sefltcmher 1, 1915, the steamer Ven­
tura of the Oceanic Steamship Company 
left San Francisco for Svdnev. Australia. 
Tnstalled on the ship wa~· a :;·KW. Fed­
eral- Poulsen arc set At San Francisco 

the ship being on a course between Ha­
waii and Samoa, the signals from Tuck­
erton, X.J .. were copied on the typewriter 
in the early evening. The Ventura was 
then 3.840 miles (6,180 km) from San 
Francisco. 

£yening signals in September. 1915, from 
Tuckerton were copied by pencil on the 
Vc11lura when 530 miles (850 km) south­
west oi Samoa, 5,320 miles (8,550 km) 
from San F rancisco. and approximately 
8.000 miles (13.000 km) from T uckerton. 
This reception from Tuckerton was often 
duplicated. Tuckerton used a 60 KW. 
arc set and an antenna current of 100 to 
120 ampere". The signals from the Tuck­
erton (Goldschmidt radio frequency) a l­
ternator were also received when 3.840 
miles (6.180 km) from San Francisco. 

In :\fay, 1915, l11e steamship Sierra, 1,700 
miles (2,600 km) west of San Francisco, 
copied messages from Nauen. Germany. by 
pencil, the total distance being approxi­
matelv 8.6<Xl miles ( 1-1.000 km). 

Tn becember, 1914, lhe South San Fran­
ci•co station copied by pencil in daylight 
the Nauen signals at a distance of a p­
proximately 7,000 miles ( 11,000 km) 

Eilvese, Germiim, has also been heard 
1.700 miles (2.700 km) west of San Fran­
cisco on board shi1> and ac nighc at the 
Honolulu 'itation of l11e Federal Tele­
graph Company. 
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Long Distance Receiving With the Audion He~erodyne 
Details of Audion Receiving Circuits w it h Whic h German S_tations ~ave Been Heard at St. Lows, Mo., as Well 

as All the Large American Stations. 

T HE comparatively recent development 
of the audion detector into the sing­
ing-relay form of radio-£requ~cy 

oscillation generator has ghen a great un­
petus to the heterodyne or dectrical heat 
method of receiving in wireless telc.-graphy, 
since it has pro\"ided a cheap ;111d hil"!hl) 
satisfactory generator for such purposes. 

One Method of Hooking Up 411 Ordinary Aulllon 
so a.s LO Produce ••Be:lu" for Undamped Wave 

Reception. 

It is the aim of this paper to de~~be 
the apparatus and the \"cry grau1ym~ 
results obtained therewith at wa .. Jun~on 
t:niversity during the la't Utrec months, 
in which the beat (lrinciple ha<; heen ei:n­
ployed in receiving signals rrcim n:ry da~­
tant stations using sustained wa'e trans-
mitter.;:. · 

A wireless telei.traphic receiver emhoches 
two distinct parts, the tuninjl apparatus ~nd 
the detector. The iormer consists of tumng 
inductance coils and adjustable condensers. 
The detector ma} take an~· one of several 
forms. In fonner vears the c~iherer was 
used; later came the elect ~olyuc dctectord 
the magnetic and crystallme types, a.n 
finally the audimt. Since the very \)cgm­
ning of the art there has becen a marked 
tendency toward the development of detec­
tors of hi~h scnsllivity, and this is no! at 
all surprising when one stops to. con~1d.er 
that it is renllv the dt>tcctor which hm1ts 
wireless range.!'. Sctt<:;hive detectors re­
spond to weaker 'iJ.tna.ls and a~ a greater 
distance from a transmitter of given power. 

For a number of years the audion has 
been limited to the C•>mparath ely simple 
service of acting as a ~uper-~cn•itive det~­
tor; it simply replaced, on account of 113 
greater sensitivenc,.,. the o!d coherer ~nd 
other detectors The actions occurrmg 
within the dedce were imperfectly ?nder­
stood. Recently, howe,·er, experamc_nt.s 
ha,•e thrown more light on Lhe operatmg 
characteristics of the :mdion and it has 
been found Utat thc same liulb will perfonn 
the functions of drtutor. 0111.p/ifia, and 
gt•1rrator. Tbj~ c:arrie<. with it "ome very 
important practical advantages. 

A large numht:r of high-power ndio •ta­
tions now use tran~mitters of Ute arc and 
radio-frequency alternator type~. The'e 
transmitters µroduce s1utai11rd or m1c/a111ftrd 
waves, and caamot be received on ordinary 
detectors or on the audion either, when 
u•ed a.s a simple detector. The more com­
mon transmitters ~uch a• lhn•e found on 
ship-hoard anti the majorit: of lane\ !'_ta­
tions whicl1 employ a spark at the scndm~ 
instrument, produce 1/ot11f'••d waves; the~ 
are readily 1letcckd hy any of the common 
detectors. For rcceh·ing the 11n<la111ped 
waves special apparatus must he u'cd 

The apparatus recently installccl at \Va..c;h­
~ctor in Electrical Engineering. Washing­
ton Unive,...iry, St. Loui~. 'lo. 

By A. S. Blatterm an, B.Sc.• 

ington l"niversity for this purp< ~c consists 
of a la~e loose coupler ha,·ing it~ prima~· 
and secondarv wound with '\n. 32 B. & ::i. 
magnec wire and so arrange.I that the mu­
tual mductance benvccn the t\\O coil~ may 
be made very small. This has been found 
to IJe highly essential in the reception oi 
sustai11ed or m1da111p,·d waves. The loose 
coupler is shown al ~I in Fig. I. lt is 
capable of tuning to wave length~ u11 to 
15,<XX> meters. It is to be noted that all of 
the su,,tained wave stations use very long 
waves as compared with the usual spark 
stations. 

Referring again to Fig. 1, ,\ is the a..:rial 
and G is U1e connection to earth. C, is a 
variable condenser of 0.004 111f. maximum 
capacity which is used ior f111e aclju~tments 
in tuning the aerial circuit. C, and C. ;ire 
variable condensers of small capacity, 
0.0008 mf. maximum. The condt!nser C. 
has a maximum cap;1city or 0.004 mf. 
though it is frequellll) pos:<i11lc to dispen~e 
wich T.his condenser altogether. lt> pur­
pose is to offer a path of l"" impedance for 
the radio- frequency currents pa~t tbc tele­
phones and batu~:r. B, and ,·cry often. c:~pe­
ciallv when recernn~ shon, wave stations, 
i. e.: 2.IXK) or 3,IXXl meters, the capacit) of 
the telephone cortlc; themscl\c-. j, surlicient 
to h~·-p;t•s the radio-frequency currcm. The 
battery B consists of llash-lir.tht dr}' cell• 
giving a total of aoout 35 v<>lt'. F i-.. a -I to 
6 rnlt storage bauery for lighting Ute fila­
ment of the audion. 

The problem encountered in recc:iving 
sustained wa,·es may be best understood hy 
considering ~rst the difference bt!l\\cen the 
damped o"cillations emitted by spark trans­
mitters antl Ute 1111dampl'd oscillauons pro­
duce<l by the ncwc•t high pow<:r arc and 
high-frequency machine transmitter<. 

Fig. 2 shows oscil lations of Ute first type. 
Each spark at U1e transmitter pro1h1ct'' an 
oscillation which is damped oul after 20 or 
30 alternati,ms or so. .1 c1>11.r1dertt/l/1.• in­
tn-val tllc11 c·lapscs witil 111101/1,•1· .S/t!lrk oc­
curs. \Vith the new spark there cm11e,, an­
other train of damµed oscillatic>11s, etc. 
Thus, energy is radiated from the scncling 
aerial in gushes, so to Sfl)eak, separated by 
intervals oI inactivity. T here may lie sev­
eral hundred or a thousand grou11s of n•dl­
l.ations in a second; which f11llow each 
other at regular intervals corre«ponding to 
the interval between sparks. \t a receiv­
ing station each group of o<cillations pro· 
duces a click in the tde(lhone receivers. 
Tbus the signals recein:d from ,,park trans­
mitters han: a certain charactcri ... tic tone 
produced by the several hnndrt·d or more 
clicks per second in Lhe telephone receivers. 
For example. a transmiuer '' ith a 'Park 
frequency of 256 produces at the receiving 

How O:unpcd Waves Differ Prom Undamoed 
Wavcsas Used in Radio-TelC"gTnphicTrnnsmluion 

station a note or tone corrc~ponding to the 
midtlle C on the piano. . 

Consider now l.he energy rachat.<'d hy 
transmitters oi the second type. tbat as. sus-

tained wave transmitters, using direct cur­
rent arcs or machines. Fig. 3 shows a 
train of 1111damp,·d o-rillations. The ire­
qucncy oi these oscillation• may be the 
same as that oi the oscillations from the 
spark transmitter, but in this case the 
stream of energy is unbroken; Utere arc 
no period5 of inacrinty-uo gro11Ps o f os­
cillations. 

A Second 1\\ethud of Arr.>ng.ing nn Audion Oc­
l c<:loor lo lnLcrpret.Continuous Wn•-e Siitnllls. 

~ow the frequency f the o•cillations 
from eilher arc or spark i:< of the order of 
30,CXX> to 101Jl.XI per s<.-cnnd, ton. high to be 
heard indi\·idually. :;incc the ear ts c1nlr_ •en­
c:iuve to o•cillations somewhat under 30.CXX>. 
Hence, the intli\'ltlual o_sc11latio11s arc neY_er 
heard in any ca~e. \\·1th spark transnut­
ters it i' the rn11111laJi;•t! eii"cct oi each ~roup 
or train ,,f o-cillationc: which protluces the 
audihle click and these gr• ups recur at au­
dible frequency, i. e. . al 111!t J ,(XX"l m11re ~r 
ess, Jthing a rather mu ... 1cal note. ~t as 
ob,•ious, howcn~r. in the .:a~ of "n~taaned 
wa,·e transminer:-, that •ince the fre•1ue~cy 
is w h iqh and there are nr1 gmups or trams 
or oc:cil l at ion~ that no sound can he heard 
when u«ing the ordin:iry recei\·er as for 
spark recepti~m. . . 

One way an which the received energy 
c.1n he m~de to produce au~ible sign::ils. is 
to in~ert a. viltrating ct>nlact 11lto I.he receiv­
ing circuit so as to open aml U1ei:i cl11sc Lhe 
circuit at :111 :mclihle rate. In. t111s \lay the 
received train of nndamped h1glt-fre11uency 
cnen:ry is hroken up ~l11 !{roups each . of 
which produces a click m the tdct?honc c;m~­
ilar to the case oi spark n:cefltion. 1:lus 
io; known as the tikkrr metbod uf recepu.~n. 
It has been used at this station. but ~oe" 
not ~how a sen~itinty _?n spark. stattnns; 
~really e.-ccceding thaT ot the ordinary de­
tec1or'I. . . d 

\ far helter war e>f receinng sn•tame 
wans is thnt now in uc:e and which im·oh'es 
the Ji, trrod·1 ni! or 11.-1>1 principle. The gen­
eral idea involved is to introduce into the 
rcc<'iving circuits a sccmtcl or superimpo•ed. 
su~tained, oscillating current of radio-fre­
qucncv This mav. fnr example, he oh­
ta.ined frt">m a sustained wave. hi~h-frc­
qucncy generator, s:uch as _the direct current 
arc, at lhe receiving stahon. lf cl1en tht: 
frequency of Utis local osci~tio~ is ma.etc 
slightly different from t.he o~c1l~anon arm"­
ing on the antenna, the two wall !ntcract, and 
produce a brat frequency ~1 h1ch may. be 
made quite low-well w1thm the audible 
limits. The beat frel"Juency is tlte differmce 
b1.rwcen the two interacting frcquencie~. 

It has hC<'cn found possible to u;,e the 
rrgular auction detector for the production 
of the lor.a.1 sustained oscillation : and in 
addition to its u~e in these ways, th<: same 
hulb can he uscu to amplifr the signals. 
There are various w·ays of arranging the 
audion in the receptor circuit-. to accom-

' · \ 
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plish these results. That shown in Fig. 1 
has been found very suitable, especially 
from Ute standpoint of ~mplicity. 

The capacity C is rcqwred lo m:ike t.11e 
audion generate and is ~enerally lar11er for 
long than for ~hort waH!!', that is. for lo" 
compared to high irequenci~ <. For -J1ort 
wa\•es the capacity of Ute telcphouc cords 
themselves is oitcn sufficienL Tbis has 
b.:en found to bt: t l:e ca:,e v. hen r.:ceiving 
::.u~tained wave,. iroro Arlin1_.ion on 5.(U'.) 
meters, Xew Orlean~ X A T, on o,tXX) 
meters. Key \\'e~t. ). .\ R. Bo~ton. X A D, 
rniversarv of ~Orth Dakota and 9 x N Oll 
2,5£Xl meters. The use oi the condln,er is 
\'Cry lieneC:cial in receiving :\rlington'i: long 
wa\e at 7.CXX> meters ao; well as Darien, 
Panama, ~ending on 10,000 me-ter•. Of the 
ahovc c;tation~. Darien is the most distant, 
being 2,500 miles fmm St. Louis. 

The amplificarinn feature as obtained b) 
the use of the inductance L. and the ca­
pacit) C.. The telephone circuit is tuned by 
these and an ampJjficat.ion oi 4 nr 5 times 
(measured) is secured on wave~ cf 6,000 
mctcrc;. The amplification is not so prc•­
nounccd on longer waves, in the neighhor­
hood of 10,000 meters. 

Jn operatiun the circuits S, C., C., L, c. 
are adjusted to oscillate at a frequency 
slightly different from that arrivini.1 on the 
antenna. For instance, when receiving 
from Darien, whose \\<iYe length is 10,lOl 
meters, the local oscillation may he Fet at 
29,000 per •econcL 10,COO meters corre­
~ponds to Ute frequency 30.000. Thu,, the 
local 29,<XX> cycles react 1\·ith Lhe recei. cd 
energy at 30.000 cycles and produce an au­
diltle brat frrq11cn0· equal to the difference 
between 30,<XX> and 29,(XX) or J,(XX) cycle'. 

It must be noted that neither the local 
oscillation of Ute audion at 29.000 cvcles nor 
the received enel"!!\" ac 30.IXX> cycles is au­
dihle, when acrine- alone 1n the circuit.. «ince 
the\• are ooth well abtwe the limit oi audi­
bility and certain!\' beyond the poc:sibility 
of the ordinary telephone receiver. 

By changing the frequency of the local 
oscillations, by adjusting the capacity nr in­
ductance at some point in l.he circuit, the 
heat frequency, and thus the tone of the 
rccci,·ed signal, can be varied 01·er a wide 
rang-c. 

The apparatus is very sensitive in this 
respect. M ovc111e11ts of Ifie operator's hand 
ill tire <'iciuity of the circuits alter tlll' C(l­
f'cuity of tire s:i•stm1 s11fficic11ti)• to cau..-« 
q11itc large fluct11alin11s iii tone. The sig­
nals come in on this receiver in th<' form 
of vcrv pure musical notes resembling 
those of a Bute or a dear whistle. They 
are not at all like the sigTtals from the ordi­
nary spark stations. 

AnoLl1<'r circuit which bas given exceed­
ingly satisfactory results, although it re­
quires greater care and delicacy in hand­
ling, is 1hat •ho'ITTJ in Fig. 4. Here, tl1e 
various elements are the same as those of 
Fig. I, with the exception that a 5ecnnd air­
core transformer or loose-<:ou(ller )1,. ba\'­
ing variable coupling. is introdnced as in­
dicated. This circuit operates as follows: 

Oscillations arrh;ng on the antenna in­
duce others in the secondary of Ute main 
loose-<:oupler )f, whence they arc led to the 
grid of the audion through C.. ~om1ally 
a steady current flows in t.he wing circuit 
\VBTLS, )f under U1e the prec:sure of the 
battery B; but when Ute potential on Ute 
grid alternates. the conductivity o f the 
''acuus space ,~;thin the auction is changed, 
so 1hat there is superposed on Utis ste:idy 
current an alternating current of the same 
frequency as that applied to the grid. The 
alternating currents of the grid circuit are 
thus repeated into 1he wing circuit. There 
they find an easy path through the con­
denser C.. and the circuit ii: tuned by Land 
C,, so that tlte response is augmented. The 
current is then led through the coil S, of 
the cou11ler )r .. and back to the filament 

(Co11ti1111ecl 011 /'U!Ji' 2S9) 

SENDING ON A SHORT WAVE. 
By R H. Soster. 

A s ever} wircle•s amateur having a 
lic"n'ctl ~tation knows, the Govern­
nwnt rcgulati .. ns require Utat the 

\la\t length tran::.mit11.:d b,. llXl meters or 
under, anti furth.:rmore that it be ··sharp." 
Reducing the natural µcriod of the aerial 
to 2UO metus or le~s i~ an e~· matter, but 
to adju~t L11e c:ran;;mitting wave length so 
t11at it will not exceed 2(X) meters and also 

Hook-Up for Sp11.rk Coi l Rndio Trnnsmittcr 
E:cclted b y Battery 

that it be a ~harply LUncd wave, is no easy 
matter. In the following article 1 will re­
late the expl·ricnce I gained while adjust­
ing and tnmng two private radio stations, 
and hy taking advantage oi this experience 
the avcr:i~e amateur ought to ha\-e little. if 
an). trouble in making his station comply 
"itl1 the law. 

The 'tation~ af>0,·e mentioned were lo­
cated about -ix miles a11art and both were 
within the mile:. l)f a large commen:ial sta­
tion I will call d1c:se stations _\ and B 
and co1h1dc:r them separately as die adjust­
ment of each w:ic; coD.Sideralll)· different 

Station A. 
The: tr.m~mitting equipme111 of Station 

A. consi,1cd ni a -1" Sllark cnil run on stor­
al{e hatteri,:,, and con,uming about 25 to 
JO \\ ath of current; hjgh tension conden~er 
in three units, ha,•in~ a ca]l::rcity oi .0017 
1'1 f-. per unit or .005 M.F. for lhe total 
condl·nscr; unquenched or •lationary spark 
gap: orcltn;iry helix (cloo;e coupler), and 
hot-wire ammeter. 

The in~trumcnts were connected up as 
c;hown i11 circuit '\'o. 1, lhi: prim31")' and 
sccnndar) rnnn.:ctions on the heli.x: being 
adjt1,tcd until the ammeter registered a 
maximum. which was .5 amperes; thi~ be­
ing our r:icltation CUJTent. The aer ial wa;: 
100 rc.-t long with a lead-in wire 50 reet 
in length. 

The liro;t week the station was operated 
on this adjustment it wa,, reported for 
\\'Orkin!( on a wa\•e length of 650 meters. 
.\malcur, will no douht w .. nder how this 
wa' po,sihle with an aerial of Utat size. 

The natural period oi the aerial was 
about 150 ncters hut as the wave transmit­
ted was \'Cl") broad it had the same effect 
as a lnngcr wave and •eriouslv interfered 
\\'ith other 'tations working on a 650 meter 
wave. 

The fir,t ~tcp I took was to reduce the 
aerial frnm 100 feet to 50 feet in length 
with a lead-in of 25 feet. The adjustments 
on the helix naturalh· had to be chanttd 
::ind when again properly adjusted Lhe am­
meter registered .4 amperes. \ViUt an 
aerial a~ small a~ thi~ T failed to see how 
it ct1ulcl c;t ill interfere, even if the wave was 
hroad, hut very shortly we were infonned 
that. we wc:re working on 350 meters and 
to "cut down." 

I hegan to realize, then. that the trouble 
was inside. not outside, the station. but 
from force or habit. no doubt. l further 
reduced the aerial to 35 feet in length. I 
then turned mv attention to the transmit­
ting circuit. · 

It was very evident that the primary or 
oc;cillation circuit anrl secondarv or aerial 
circuit~. were not halanced. The decre-

ment o f the oscillation circuit was far in 
e. .... cess oi the aerial circuit. Chan1.ring Ute 
turns on the helix merely cut down the 
radiation s" I finally cut down the con­
dcn•er. I reduced this to one unit instead 
of Utree, the ca1Jacity then being .0017 )l.F. 
iruitead of .005 :\l.F. as before. The he.IL" 
Wll!> Uten reaclju•tcd and the ammeter 
~howed a radiation current of .3 ampere:;. 
1¥e were later informed that we were 
working on a sharp 150 meter wave, and 
everything was satisfactol")·. This station, 
in spite of U1e small aerial. which was about 
25 feet high at the hi1d1esl poi11t. had a 
tra:t~mitting range of 25 mile<:, and a re­
ceiving range oi 350 milc:i-, or better. 

Station B. 
Station B had a transmittin~ set consist­

ing of a one-quarter K \V. closed core 
transformer ha,·mg a secondary cJjscharge 
of 6,<XX> vo)Ls and operated by I 10 V. A. C., 
at 60 cycles; high tt•nsion condenser, U1e 
same as used at Station A; helix also Ute 
same; rotary ~1>ark gap and a hot-wire am­
meter. The aerial wa~ 150 feet long with 
a lead-in wire i5 feet long. The current 
rncliated, as shown by the ammeter was 1 
ampere. The station was reported for 
working on a 750 meter wave. .\s usual, 
I cut down t11e aerial to 50 feet long, and 
after readjusting tl1e helix, the radiation 
current \las .6 amperes. \\'c were then 
notified that we were still working on over 
500 meter!'. The aerial wa~ funher cue 
down to 35 feet in length and one section 
of conden:.er was removed. T\\o sections 
remol"ed. '"killed" the transformer. so we 
had to keep the two unit<: in circuiL The 
radiation current wa• then .4 ampere and 
die station wa~ notiJictl it was worklng on 
350 meters. 

The trouble was simply a "broad wave," 
and every manner of adjustm<::Jtt or con­
nection failed to remedy it. The amount 
oi current in the primary circuit was so 
far in excess of the secondarv circuit that 
it was impossible to add enough turns in 
t.11e secondary circuit to coumeract it and 
balance. The only rcmc<I)-" therefore. was 
a loo•e cou1>lcr, and one was immediately 
installed. \Vhcn connected up and adjusted 
it was Found nece ~ary to use very loose 
coupling tn make the wa\"e form suffici.:nrly 
sharp. The connections iascd are shown in 
circuit }fo. 2. The radiation current was 
then .8 amperes ancl the station was work­
ing on a sharp wave, slightly under 200 
meters in length. 

A Few Don'ts. 
Don't trv to tune without a bot-wire am­

meter. It "is pr::iclically im1>o•sihle to do so 
anti the result~ will not he sati,,factory. 

Don't use: a heli-c except with small po\V­
er: a loo-e coupled tramiormer or oscilla­
tion transformer b much more efficient. 

Don't use a long aerial T f the mases are 
high a short aerial is Just as efficient. Use 

lQ l/tJK 

ProperConnectionsf or A.C. Transformer Radio 
Sender, wilh RolAry 011p nnd Oscillnlion Trlln$-

former. 

two aerials if necessary; one for sending, 
one for receiving (Gernsback Duple.x A~ 
rial System) . 

Don't. rely entirely on your ammeter read­
ings. It will not tell vou whether your 
wa,·e is sharp or broad. 
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ATTACHMENT F OR RAISING AND 
LOWERING HEAD-BAND. 

The materials necessary for the con­
struction of this device are a 1-i'lch win­
dow-shade roller, two shade roller brack­
ets, one shelf urackct and a piece of wood 
l inch by 2 inches by 2 ieet, and a piece 
of fishing line. 

The shade roller is cul o ff from the 
solid end as short as possible and is fas­
tened to the board by means of the two 
brackets. The ,-helf is then made up from 
the board and bracket and fastened to the 
wall. A \ 1-mch hole is drilled in the cen­
ter or the board about 3 inches from the 
end o f the roller bracket. The shelf i< fas­
tened to the bracket and atlached to the 

Wben Thru wit.h the Phones, a Pull Causes the 
S hado Roller LO Haul Them Up. 

wall over the instrument table. The coril 
is secured to the roller and the headband 
The headset can then be raii:ed and luw­
ered in the same "'<IY as a window shade. 

Contributed by E. L. KEX'\EY. 

ROTARY DETECTOR CUP. 
The accompanying drawing shows a 

rotary detector cup made from a cartrid~e­
shell and clip. .\ fully explain~ ilsel f. 
B is n strip of brass cut as illustrated, and 
is used to test receivers when two are 
used with a head band. If slipped over 
the terminals of one receiver it short-cir­
cui ts it and only the other receiver is 
heard ; it may then be slipped off and put 

Rovohable and Removable Detect.or Cup Made 
from Cartridge ShclJ. 

on the othe1 receh·er. Thus you can tell 
if the receh·ers are oi similar tone \\hen 
used with a huzzer it is very handy. 

Contributed hy JA·).lES HOXEYC.GTT. 

AN EASILY ADJUSTED DETECTOR. 
The description which follows is o f a 

detect.or which is very easy to adjust. The 
base 1s made of either hardwood or fiber, 
although fiber is l>cst. Tl is 6x8xl'1 inches, 
(See Fig. 1). ~ex1: take an upr ight arm 
and thumbscrew from an old detector. 
Fasten this at one end of the base about l 
inch from the c.-nd of same. Next pTocure 
two pieces of ¥.-inch square brass rod. 

Fig. 3. One piece is ~ inches long and 
the other , 1 inch long. lo the shorter one, 
bore a small hole ~J iacb from one end. 
In the other end bore a hole and tap it to 
fit a machine screw. In the longer one 

Novel Detector In Which lhc Mineral Cup l s Held 
in Place by o. Steel Mo1enel. 

bore a small bole 1 incl1 from one end. 
Use a piece of nai l for the pin, and place 
it in the small holes in the short rod and 
horizontal lever. Rivet the ends of these 
pins so that they can not ~lip out. Fasten 
a contact spring to the end of the long 
rod which is nearest the pin. then mount 
it on the base so that the other end comes 
under I.he thumb ~crew a~ indicated. A 
spring is fastened to the long rod to pull 
tJ1e contact down on the mineral, as shown 
in Fig. l . 

Xi:xt procure a small steel magnet such 
as that use<l in telephone receivers and 
secure it on the ba~e where the cup is to 
.rest. Solder a small piece of iron %.x'k 
inch (Fig. 2) on a mineral cup. When 
placed on I.he magnet it will stay in any 

Ootollsof Detector Ha.ving M11111111!tlc Cup Retainer. 

po~it.ion in which it is put and thus af­
fords easy adjustment. 
Contributed by AX EXP ERDlEXTER 

NOVEL DETECTOR STAND. 
As will be understood ( rom the illustration 

of lhis unique detector, '"hen the knob A is 
turned to the leit it bends the spring D 
more and therefore compre;;ses the de­
tector spring B. When turned to the right 
it releases the spring B. The stand C is 
made with a swi\•el so as to reach all parts 
of the mineral. The detector can be buil t 
easily by following the illustration care­
fully. 

Contributed by HAROLD S. DUEY. 

@ 

Uniq ue AdjuSlmcnl tor Al incral Detector. 

EFFICIENT IRON PIPE RADIO 
GROUNDS. 

The illustration gi,es details of the type 
of earth in use on my radio station, and I 

I 

submit same £or the benefit o{ other read­
ers. 

The piping consi~ts of Yz-inch water 
pipe, with the necessary .l-8-inch holes, 
bends. end caps and rec joints where shown 
on the drawing in Figs. I and 2 This 
outfit is buried about three to four feet 
deep in the earth and to the part project­
ing above the ground the ground wire is 
soldered o r connected with a ground clamp. 

The general layout 0£ the installation can 
be seen by reference to the sketch, but can 
be changed to suit the individual tastes 
of the experimenter ; the larger the area 
covered the better the earth connect ion. 

To put the apparatus in working order, 

-----r---Connecl wiln /Jose lo fovcel 

I /Joles orJ the sitfe 

/lfuler ptpe 

By Pouring; Water Down Thru This MuJliplo Pipt' 
"Ground" a Oood Earth Connection b Assured. 

a hose is hound tightl) to the projecting 
part of the piping, and the other end con­
nected to the faucet. On tuminll" on the 
water the pipes will be filled and all the 
ground for a considerable distance around 
"; ll be saturated with water. thus increas­
ing the intensity of signal. 

Contributed by JOSEPH G. REED. 
Kew Lamhton, Australia. 

CHECKERBOARD AERIALS. 
I have read of several types of aerials 

in THE ELECTRfC.AL E.uER.t ~lL"TFR, hut T do 
not remember ever having ~cen this type. 

This type originated in the :\avy, to the 
best of my knowledge. du,.ing the year 
19119, and was first used on board the 

An Efficien t Aerial Desi~. 

j 
@ 

U.S.S. Marietta. The increase in sending 
radius was very satisfactory, as prior to 
its use the maximum distance transmitted 
over was 100 miles; after adoption, 300 
miles. Previous to this both the straight 
"L" and "T" aerials were used. 

ShortJy after this type was installed on 
the U.S.S. Jforiella., the Chut.:r, B.,.-
111i11glram and Salem were fitted up. and 
the results /roved the excellence of the 
checkerboar in what wer~ known as the 
2.000-mile trsts. ~ot only did the checker­
board give j:t'Teater radiation. but it proved 
more stable, because the metallically inter­
connected cro•s-wires were of 11\-inch solid 
brasc, acting not onlv as conductors but 
spreaders a lco. Tn high winds and when 
lowered for repairs it did not tan~le. 

Contributed by L E.. FETTER. 
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THE ~JlN5TR\l~T~R 

A Small Panel Type Radio Transmitter 

T 
HE tendency of prese111-day de­
signers of wireles~ a1>paratus, 
both experimental and commer­
cial, is to mount the instruments 
penna.nenUy upon a vertical 

panel. Although receiving sets are usually 
encased, sending instrume11ts are usually 
exposed, because the apparatus is less deli­
cate, and because the difficulties of entire 
panel control make it necessary to adjust 
some of the instruments from the back. l\ 
number of highly efficient panel sets for 
commercial u•e have been designed by sev­
eral manufacturers, but the amateur op­
e rato rs have had considerable difficulty 
in grasping the few underlying princi­
ples and reasons for a panel transminer. 
To judge from the appearance of many 
home-made sets, the operators mounted 
their insrruments with the sing le idea 
that they must not fall o ff. fn planning 
the panel set there are seven points to 
keep in mind. Short leads, perfect in­
sulation, ma."<imum efficiency from each 
instrument, simplicity. convenience in 
adjusting, s tability and appearance. 

The set described in this article, Fig. 
I, combines as far as possible, a ll of 
these considerations. The grouping of 
the separate instruments greatly short­
ens the leads. the arrangement mini­
mizes any insulation losses, careful de­
s igning makes the instruments as ef­
ficient as possible, without the use of a 
more elaborate spark gap. There arc no 
cxlra parts but every convenience for 
adjusting with a stability and appear­
ance which will stand the hardest use 
and most critical t-"tamination. 

Tht Transformer. Although the trans­
fonner especially designed for this set is 
rated at onl) 100 warts, anY standard trans­
fonner of 1

'l or ~2 K w: can l>c used by 
making the changes mentioned in the para­
graph" on the condenser and oscillation 

ng.2 

Details of Ma~ctic Leakal{e Tron.dormer and 
Adjurtable Choke Coil . 

transformer con«tants. A lfXl..watt ~ize 
was chosen here becau•e many amateuTs 
v. 1sh to huild their own. but cannot con-

By M. B. Sleeper 

struct a larger transformer of 34 or ·~ 
K \V. capacity. ~l oreover, this size is eco­
nomical to run, yet it can transmit up to 
twenty-five miles, or much farth er when 
the receiving set is equipped wiLh a vacuum 
amplifier. 

Fig. 2 shows the arrangement of the core 
and the windings. i\. magnetic leakage 

.\s shown in Fi~. l, wooden blocks are 
placed beneath the center oi the transformer 
coil, while a clamp across the top, held h>• 
a bolt at each end, retains the trans former 
in place. This transformer when used with 
the adjustahle choke coil is highly efficient. 

CJu1ke Coil. Fig. 3 gives the details for 
the choke coil. while Fig. l shows it mount-

Efficient Design for 100-Watl A. C. Transformer Pnncl T)•po ConLrol R.ndJo Send.Ing Set. Note Com­
pn.ctneg, with Consequent Short Lead Connccllons. Oscl llatlon Tmmtormer i\l ay Be Adjusted by 
Knob on Fronl of Panel. A Hot-wire Ammeter m ay be Moun led at Ule Top of the Pan el to Indicate 

tJ1e R.adJation Current. 

gap, as in the drawing, increases the effi- ed al the hack of the set A slider is used 
ciency and makes the transformer self- fvr fine adjustments, and a switch, on the 
controlling, o r more independent of c..x temal osc11lauon transformer support, cuts in the 
impedance than the straight closed-core layers. ln making adjustments it is best to 
type. However, the ~larconi sets use im- cut in all the turns; then decreacc the num-
pedances with closed core lransfonners to lier, noting by test the point of maximum 
adjust the current supply. If the magnetic efficiency. This is the first close adjustment 
leakage gap is not used the impedance coil to make in tuning the set. If, as the turns 
must be employed to regulate the current arc cut out, the transformer becomes hot, 
Bow. more re .. istance must be cul in. 

The core of the tranc;fonner is 8"x6", Cot1dt11s,·r. For every transformer there 
built Ull t • thick of lhin strips o f soft iron, is a certain capacity which must be used 
in the way described in all books covering with it, de1>ending upon the output and 
"-;reless work. li t.hc mabrnetic gap is used. secondary voltage. If the condenser is too 
it will be necessary to cut the strips on one small it will disch::irge too quickly, with 
side in two pieces. so that alternate strips insufficient force, or, if too large, it cannot 
of the irap may he inserted. \Vhen a good l>c properly charged. If any operators wish 
supply of iron i" availahlc, however. it is tn use a t ran•fonncr of more than l(X) watt 
bertcr to cut the side and the magnetic gap they can calculate the required conden,cr 
in one piece. ·\ covering of empire cloth capacity hy the formula: 
J.i- inch thick ic; used to inc;ulate the primary 000 000 
and secomlar)· legs. The fibre-coil ends C= 1• • ,OOOXK.ll'. 
should fit tightly mer the insulation. The nf'? 
primarv requires 175 tum~. or ;\;j pound of where 
' fo. IS D.C.C. wire. For the secondarv C - capacity in microfarads. 
31,800 turns. or S•,1 pounds of :\o. 34 KW.= output of transformer in kilowatts. 
D.C.C. wire is needed. Each layer of both n =cycler. of primary supply current. 
the primary and secondary coils should be V = St'condary voltage. 
carefully and evenly wound. A coverin"' -Pract ically a ll reliable manufacturers gh·e 

"' the voltage of their transformers. sn that 
of empire cloth is put nver each layer of the calculation of the required capacity i• 
wire as no pies or sections arc used in this not difficult. 
design. The number of turns in the coils Knowing the required capacity, the size 
are important and should not be changed. of a g)a<;~ plate condenser can be figu red 
Thi'\ transformer is de~igned to give a sec- .,.·cry closely hy the fonnula · 
ondary voltage of 20,000. A= DC X 556,ISQ. 



THE ELECTRICAL EXPERIMENTER August, 1916 

wlwre 
A - area in "quare inches of tm foil. 
D ~ thidmc<.,, of gla"' plate m mchc• 
C =capacity of condenser in rrucro1ar.•ds. 

3(5DXT)' 
L = 3P ID where 1 

L =inductance of coil in centimeters, 
D =diameter of coil in inches, 

/lO{l/Jd 8(JS)J1/Jg 

Loose /i~f- . 

hole 11-16 inch in diamell."r, or large enough 
to allcrn the '-1-inch square rod to revolve 
in it The coil i" held m position on th.: 
rod b} pins and wa5her-. on either side. 
Thus thl.' control handle and center rod caa 
be revolved freel~, o r thl' primary coil can 
be moved in or out 10 change the coupling. 

KJ turns ~o /Jore 

The 'ccondary coil i:. con,tructed to ro­
tate. bu1 c•m not mm·e backward or for­
ward. T l11s core. tou. 1s a ~olid bl1>ck, with 
a groove un the edge. Bare win:, 1 ~ i~ch 
in diameter. is used for Lhe wmdint.(, wllh 
small corcl 3-31 i11ch in <liamccer lo ~pace 
the lt1rm The lrolle1· wheel, on a slider 
mnunkd through an in~ulator in the panel. 
make~ contact with the wires. h the 
handle nn lhc squarl' 'haft i' re1·ol\'etl the 
coil turn,, and the '')uare ,Jider tuhe m•n·es 
along tlw square rorl. Ry means of the 
spring to which the wht'<'l is fa~lcned, a 
good contact is alwa) s ma•lt with the \\~re. co,o,oer ~ 

@ 
The ground connection fr1lm the wmd­

ing is mad<' bv a wire set down into tho: 
"haft, Fig. 4, runnim::: ont to a screw at the 
encl. . \ lug under I.he "Crew allows the 
'<haft to tum '' 1Lhr>ut bindini:- the wire. 
Small po~ts, on oppo-ite ~itlcs of lite coil, 
a ll1rn il to tum, hul prevent it irom mov­
init as the handle i~ mcl\'cd in and ouL 
The hole5 through the panel and back 
"upport are la rge enough t•> permit the 
square shait to r evolve. \\'hen tlte set is 
adiusted the couplincc is chani:red by m•>v­
ing che h;mdle jn or nut, whih: the ~econ­
dary circuit is rc~ulated by revolving the 
ha11dle. 

Turn ing the Knob at R,lghl Cllanges t h e Wa'e l.rngth. Sliding IL in or o ut OecrellSCS or Increases 
Oscillat io n T ransformer Coupling. 

The condcn£er for this particular set con­
sic:ts of <.c\'cn c:heeh of tin foil 4x6 inches, 
separated by ~la•s plate 6~ inche.•. .\ tab 
from every other plate is brought t>ut at the 
top of the C!'lndem.cr, while the nthcr talis 
arc at the back. Ih tuuing the c:et the fiat 
jaw test clip can be •et on an~ number 
of these connections. Copper foil, althou~h 
rather c.xpcnsive now. is far iil'lll'r than tin 
foil. Cofll)er foi l is much lil!faer. lic, flat, 
and doe.;; not tear e\'en under considerable 
c;t.rain. A thickne"s of .005 inch is usually 
employed. The comple~e c~ndens~r sho~1 ld 
be tightly taped and boiled in an 111sula11ng 
compound. Two Set!; o f angle clamp", fas­
tened to 1hc hase o f the set, hoh.1 the cl">n­
denscr in po~itinn when it is completed. 

Sporl~ Gap. The spark gap in this ~cl is 
aot as imponam a~ whea a larger trans­
fonncr is m.erl. A '<mall quenched ~P can 
he u"ed in place of Lhe one in the drawing. 
hut this will not increa•e the sending rn11µe 
appreciably. The ~upport for the electrodes 
are made of '4-mch bra"s rot!~. tumed 
rlow11 at one end. to pa"~ throu!(h porcd:Lin 
rubes. Thb insulation prevent-. any lvsses 
hv leakae-e across the \\ Oodcn panel. 
• OscilfatU>ll T rm1.dormcr. One of the 

most imtx'rtam con .. iderations in this -ct i" 
the oscillnli•m transr ormer. The type de­
scrihed here has a primary inductance of 
2i97 cm., or just ennug-h to i;:h·e a . wave 
length of 200 meter<; in the clo•ed c1r1·uit. 
If a larger or higher potential tran~iormer 
is used, the ~i1e of the conden-er will in­
crca,e, necc'.'$itating a reduction in the num­
ber of tums on the primary of the o<cilla­
tion tnmsinrmer. 

T=numher of turns. 
P = len~h of coil in inches. 
Knowing- the required capacity fmm the 

transform1:r calculatiun. and the re<1uired 
w:wc length, 200 meters. t he µrupc r induc­
tance of the priman· coil is calculated from 
tht: following expre<•ion: 

VI= 59.: c or L = {s9.6Vc)'' 
where 

L =inductance oi coil in centimeters ... 
----.ra,."" uaa inducuut.ce fonnuL"\ refer to pa~~ 119 
of the June. 1?16. iasu~. 

. lsSl'111bli11q. 'J'o a ttain the utmost ei­
ficiency. the set should be c-arefulh- as­
sembled, with special care for the msula­
t iu11. \ Vno;J is ~ati~fact.,r. for t11e panel, 

S pecial "0reok·ln " Key Used wilh P nnel Type Tronsmitler He.re Oe:oc ribed. 

C =capacity in microfarad.,, but if po~<ihle marhle <houlfl be u~ed. The 
"= wa\ e length 111 meters. front mu,l be hrncc.-11 to make it rii:tid The 

or, when >. is always 200 meters. tran,£ormcr and cnnden:.er arc fir;t mnunt­
cd on t he bru;c, then the clwkc coil and 

L- .ORS8
1 

C switch are fa..c:tcnc<I on the hack c;upporL 
Double braid. rubher cn\'1:n·d wire ,, u<ed 

Since the inductance is fixed, any tu!ling for the priman· circmt c<>nn.:cuon' he-
i11 the clo~ed circuit crun be 1l11ne h:-r a•lJust- tween Lhe main switch. transfornwr and 
ing the condcn•er choke coil. .\II secondar) wiring i~ done 

The primary coil is wound 011 a •olid with hea\·y high temion cable. The an-
wondcn core 6 mchcs in diameter. The tcmna is fastenl.'d to t11e end oi the •lider 

,,....------------------- - ---------------, rod on the secondary or the o<e1llation 
tran.sforml'r: the ground i~ cmmectcd to 
the lug al the end of the 'haft. nr to the 
lower binding- po'! ui the 1we<lle spark gap, 
if a hreak-in svsu::m is used. 

Break-ill Si:stt•m. Xo :rntennn ~witch 

ng5 @ 

ic; tlc<crilied in Lhis article. a< it is intender! 
that a hrcak- in ~·<tern is to he used Thi~ 
er nsi<tc; <im11ly of a needle "park gap and 
r>ne auxiliarv contact on 1111· •cmlin~ key. 
Fig. 5 <.hows l11l methn<I nf conm·c tin~ 
the apparatus, and Fi!?. 6 illuc:trate< the 
c11ntact "n the ke\. Or<linaril\' th•· lon•e 
coupler is conneCt<·rf to thl aerial thrnus.th 
the oscillation tram;fonner. When the ke)• 
i~ presc:e<l, however, the rcccivini;: circnit 
ic. broken. while th<. hi!!h frequency c:ur­
rent jump<. the nct·clle gap to the ~round. 
This i ~ the most rcliahle hrcak-in ~)Hem, 
since it does not <lcpentl nu relays, or 
elaborate contacrs on the kty 

Oinvnm o r Connections for Pnne l T ype Rndio Tnrnsmillcr n n d Also I he Rec:eivinic Ap parntu5. 

The inductance' nf a cylindrical hcliic of i:trnove around the outsi~t· is ju~t w!de 
une Ia\·c:r can be calculatccl from the for- t-n .. ugh for three tun1" 01 straorled. ~1gh 
mu la: 11:n,inn cahle. Thrnut!h Lhc center 1s a 

' 

Tlie ,•ditcr -....ill br /'ll'nrrd In rtcdv..• 
plwtograplis of a(>parat11s, Jmilt b::i• 1;.rf>erf­
mr11t1·r.r. fo/lo~i11q the dcs1q11s dcscribt•d m 
this arlicfr. 

r. 
~ , 

• 
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Water Wheel Drives for Private Lighting Plants 
By H. Winfield Secor 

P.-\RT II. 

T HE lir~t paper on this subject which 
appeared in the July issue gave the 
design and construction details for 

\arious sizes oi water wheels. .\ few 
i.mpurt.ant mecl1an ical considerations 1vill 
n_ow receil•e altenlion, such. a:. the proper 
size o f ·Shaft for <transmitting a given 
hur:.t.'POWer, .speed ratio of va.riou~ sizes 
of pulle) s, etc. 

pulley is u~ed as indicated in Fig. 1-B. 
On t he assum )ltion that it is ~ood prac­
tice to have the dr fr:cr and dnve11 pullcv 
spaced 011 centers at a distance equal t:O 
thn•c tim,•s the diaml'lcr of the larg.·r p11l-

water power plants by the proper arrange­
ment of. automatic governors a Ltaehed to 
the turbm.e o r water "heel, which control 
the quanUty of "ater suppiJed the prime 
mover. 

/Yo/er wheel J/JoT/ C(){/o/er J/Jo/I 
I /Jell I , 

The formula t o ube in determining the 
proper size oi cold rolled steel shaft which 
carries pulleys is t.haL gfren below: 

D = 3 70Xll.P . Hp = RDi. 
R or . . -W' 

\\'here:-
D=thc diameter of shaft in inches 

IL P.=horse-µower to he mmsmitte<l 
R-revolutions per minute of <haft. 
One of tl1c practical cooundrum5 encoun­

ten:d by tho-e consLructing their own 
lighting [>la.Ill is that involving the 1iru1>1:r 
speed ai which to drive the dynamCJ. To 
begin with the dynamo will ha1 c a stand­
ard rating in 'olts and amperes. as well 
as ~peed 111 revolutions per minute 
l R.P.M.). .-\ common speed for small dy­
namos of '1 and I KW. -<ize is l {)J(J to 
1500 RP.~1. 

•\ -ingle example on the method of fig­
uring lhe pulley diameters for belt rran-­
mi. sion at 1·arinus shaft speed~ will hdp 
to clear up thi~ matter. lf. in Fig. 1-.\, we 
have a pulle) I mounted on the water 
wheel shaft, ancl join it to pullc,- 2 liy 
means of a leather !Jelt as indicated, the 

@ 
Typical tsolaLed Electric Llsi:htlng Pinnt with 
11\casuring_lnn rume n ts, Vo ltage Regulator and 

DutrlbuUon Circu it S .. itc hcs. 

following _holds true: IC Lhe drh·cr pulle.> 
l has a diameter o f 60 inche-. and rotates 
a.l Ill rc1·olu1ion~ per minute, then the reh­
tn e 'Jleed of pul IC\- \" o. 2 will he as the 
~atio existing hetwcen its diameter, or siic 
mchcs, ~nd the diameter of the first pulley. 
The rauo bt•tw1:en 6 a11d 60 is 10: hence 
pulle' \"o. 2 will rotate at t1:11 time" the 
speed of the la.rirer one at Xo. 1 1>osition, or 
at 100 revolution" per minute. Snpposi11i.r 
we: mount pulley Xo. 2 nn a cou11ter-sh:1Ct. 
smtahl) "Upported on standard <;haft bang­
er- or pcde~tal hearings, and on lhis shaft 
~1·e also. mount a large pulley, Xo. 3, hav­
mg a thamcter of 50 inches. If the lh•­
namo ha,. a five inch 11ulley on its shaft. 
then the ratio between 5 and 50 is IO. 
IIencc pulley Xo. -I on the dynamo will 
rotate at ten times 100 R.P.M. or 1000 
R.P :\1. 1t is cvidl·nt that in moc:t ca<cs, 
or at _ lea•t where an ordinary size pullc) 
only 1s used on t11e water wheel shait, 
that the use of a counter shaft will he 
imp~rath·e in order to obtain a sufficient 
dr1nng speed :it the dynamo. 

In some cases, howe\·cr, an extra Jarg-e 

ng.1 @ 
Diazram Sh owing Reln.tions Between Various Pulley Oirune t ens a nd Speeds Also How 110 " Idler•· 

Pulte.> Can Be Used Ad•antagcou I.) In Short Drive$ to lnc.-casc Bci't ConUlc t. 

h•y, it is e1 ulent that this arrangement will Regard in~ I.he electrical fcature5 01 pn-
not be perm1«sible in all ca~es as when ,·ate lighting plant• it ma1 be said at 
the dynamo cannol he localed at a suffi- tht. sl!lrt t~at t1111ys1t·11 lamp< should be 
cic11t dist:rncc fron t Lhe large pulley. In u~ed mvar~al.Jly. ~s they represent lhe 
comvlianc~ witJ1 the rule just ~taled, some lughesL efficiency with respect to the candle-
~·ery cffi~1ent. commercial belt drj\c~ arc power ohtai~ble from a gil·en input in 
111 uperauon lll\'Olving the proposition here watt:.. On direct current circuits che watts 
\.mdcr consideration, viz., where a large may al~vays he obtained h) multiplying the 
pulley must be placed by IU!CCssit) quile volts times the amperes: also the wans 
clo,e to a "~ pulley. The problem is <lidded bv tbe volt~ gi'•cs the ampere:> of 
~<!Ivel.I very easily b} the n~c o( an aux- current, or tbe watts divided hy the am-
1l1ary pulley known as an idfrr_ The id/a 
pulley is mounted un an a<lJ ustahle iron 
ann or wooden block, so tltal the heh can 
be made to encompa,, at lea<ot 180 dt~rce~ 
of the circumfercnct• of the ,mailer pulle). 

For .>mall s ize 11la11ts ra1c1l at a few 
k ilo1\ atts only, a -ins.de helt will he all 
right for driving tht dynamo The horse­
power and n1:cessary width of helt arc gh·­
cn hy the following iormulac 

HP = DX RXB
0 

B - 1925X H.P. 
• • 1925 r - D~; 

\Vhcre:-
H.P.-the hnrsc-power to be Lrausmittcd 

D-Lhe diameter of the small pulley in 
inches 

R-the re\•olutiom per minute of the 
small pullcv 

D=the w i d t h o"f 
dou/llr ht'lt 
rcr1uircd in 
inches. 

Lin~\ olt~ 

, .olts 

110 
I IO 
110 
110 
110 
110 
110 

Lamp 
Walts 

IO 
IS 
10 
25 
40 
60 

1011 

C. P. 

1. i 
1.1 . 0 
111. 2 
2.1 8 
»' A 
(,/) 0 

105 0 

I \\'.1lU 
P"r r.P. 

I JO 
l, 15 
I 10 
I !IS 
I OJ 
1.00 

'JS 

Am!" 

.09 

. IJ 
Ill 
12i 
JM 
516 

• '>!JI 

pcrcs gives the volts' potential. 
\\iith thc:-e ba<ic iacts in mind and bv 

the aid 0 r the appt ndc1l taltl, gi 1·ing data 
on stan~ard sizes of l\fazda tung!>ten lamps 
and their encrg) consumption, it is an easy 
matter to compute tl1e amount o f energy 
r equired for a given number of lamps, and 

( Co11ti1111cd 011 page 291) 

It is usunllv consicl­
ered t.hat a ,ingle heft 
'dll transmit about ' • 
the horse-power r;itmg 
of a clouhlc l1clL Leath­
er hcltc; arc 11c;uall\• run 
with the c;mnoth c;irlc 
10 the r>ulle, and thn 
<ho11lrl he laced en·nh 
so as tn dri,·e a<. 
smoothlv a-; pns•ihlt 
Xo helt will drive as 
smoothly and en·nl) 
as n .:emcnted jnin• 
belt for d>"m11110 drives 
where shg-ht nuctua­
tion s in speed are f) r 
paramount imj>ortancr. 
Thi< point ic; a ~n takrn 
care of to a ,l!reat ex­
tent in well tle-i~nr•I 

'211 
110 
~l 

' .. 
51 

Ill J 

2 l 
4 4 
8 8 

I 8 
1 !i 
i I 

I . I 
l .7 
s s 

0 Q 
I ~ 
1 7 

0 45 
0 4J(J 
I C)Q 

Actual Volt• Lost ~~~~~ I :-lo. Tl i 
Ruhr ... , nm1 '- ---,,.----;-

lo:sulat ion C.au,.. 6 s l 

l2< 
1;5 
1 <•1 
12.'i 
100 
1)0 

llO 
7() 
~5 
<o 
]5 
25 
20 
15 

0000 
001! 
00 
u 
I 
l 
j 
4 
s ,, 
M 

10 
I! 
II 

;11,iso I~~~~ 
11.om 39.20<> 11 .. 100 13.520 1s:<~'lf1 
1''.">0 11,0;, i.t.8M IS.~ 11.Hll 
2'1.~I!() 24.Mll 1t>.720 14 790 <I N(>(t 
13.U.O I IQ,.5~0 l.~.ltlO I 11,iJO 7.!<JQ 
18,(.00 l5_<;1Wl I ?.-Utll <l.300 (1. 'fKl 
1.1,76() IJ.100 Q.lllO 7.380 1 '110 
11.iOO <J.;•o •. ono ~.ll•O 10CMI 
9.JOO 7.1<0 <•.100 Ui50 J 100 
7,JM <·.l~fl 4.'1111 1,(,90 2.~"'1 
-I.tilt• .USS .l,011-l >,.llJ U l l 
•.<>Ill lA25 1,9"0 1.tS5 1170 
I." ln 1.525 1,210 915 f>JO 
1, 152 QGCl 11>8 S<6 .-4 

'U!'<O 
:'.1ll0 

''· 

1

15 ~.'1'0 
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l.1<)(1 
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1.'HO 
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I.HO 

711 
11!5 
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Making a Hughes Induction Balance 
The Hughes induction balance is an 

apparatus seldom found in an experi­
men ler's workshop. This is probably 
because lhe instrnment and its uses are 
no t as well understood as those of the 
more common apparatus. O ne particular 
for the induction balance is in the de­
tection of counterfeir coins, as in Mr. 

until the inductances arc evenlv balanced. 
To balance I.be circuits so that the 

inductances neutralize each o ther and 
there is no deflection of the galvano­
meter, it is first necessary to make ::.ure 
the secondaries are nlaced on the UJ>­
rights wit11 the windings in opposite direc­
tions co the primaries. This rlone, rhe 

An Induction Balance Whenibr. Oilfcrcnce In Coins, Such a.s "Coun LcrfclL" Can Be Oukkly Detected. 
Normally Ute Two Upper Coll~ " 8 uck" lhe Two Lower Ones, Oiving Zero o.,Jtectioa oa the 

Onlvonomelcr. 

Benson's story of the Wireless Wiz. ft 
is also possible to compare the strength 
of magnets, the conductivity of metals, 
the sensiti\.;ty oi telephone recei1:ers, or to 
measure the difference in frequency of 
two alternating current circuits. 

The induction balance is composed of 
four coils, two in the primary and two 
u1 the secondary circuit vVhen the rela­
tive positions of I.he coils are adjusted 
correctly. che inductances neutralize each 
other and no current flows in the secon­
dary circuit. If, ho wever, I.he slightest 
change is made in any of the coils, such as 
by the insertion o f any metal object, the 
mutual induction is unbalanced and a 
sound is made in the telephone recei\•er. 

A balance for use in detecting counter­
feit coins is pictured in Fig. 1. Two of 
these stands are required for the apparatus. 
Each spool is 3;4" in diameter, wound with 
exactly 300 tums of No. 32 single silk 
wire, spaced eYenly, layer on layer. Any 
difference in the windings will cause 
trouble when the coils are adjusted. A 
circuJar wooden piece, Yi inch thick, is 
glued lo the underside of spool 1. 1n the 
piece is a :1-S inch hole, making a tight fit on 
the upright 3. No nails or clamping screws 
can be used. as this upsets the induction 
balance. The base is large and heavy 
enough to support the upright and 
spools. Lead wires, ahoul two feel long, 
are used lo connect the coils. 

Fig. 2 is a diagram of connections. 
The secondary coils arc connected in 
series with a galvanometer An experi­
menter who has no galvanometer can 
purchase an inexpensive \Veston am­
meter. \'Vl1en the shunt has been re­
mo\'ed, this will serve very well as a 
galvanometer. Some form of interrupted 
primary circuit is neeessarv to induce 
currents in the secondary: An inter­
rupter, mounted on the armature of a 
buzzer, serves for this purpose. \Vhen 
the key is closed the interrupted primary 
circuit induces a current in the second­
ary, causing the galvanometer to deflect 

coils are carefully moved up and down 
until the needle of the meter is at zero. 
A more satisfactory indicator is a 75-
ohm receiver, but in Lbe story of the 
Wireless \Viz, for instance, a galvano­
meter is essential. 

For detecting counterfeit coi.Jis, a 
genuine coin is placed in the hole 
through one secondary coil and the ap­
paratus is balanced. Any other good 
coin of the same size wi tl also balance 
the i11dnctance, but if a counterfeit is 
inserted there will be a deflection oi the 
indicator, or a sound in the telephone 
receiver. This effect is caused by a dif­
ference in conducti\'ity of the mernls. 
The insertion of the coin changes the 
mutual induction o f the coils. the amount 
:lependini; on che metal. 

The sensitivity of receivers can be 
compared by inserting a variable hi~h 
resistance in the primary circuit. The 
receiver which gives a sound with the 
greatest resistance cul- in is the most 
sensitive. or two magnets, the one giv­
ing the greater unbalancing effect when 
held a given distance from one second­
ary, and directly over tbe cencer, is che 
stronger. 

Wl1en the di1Ierence in frequency of 
two alternating currents is measured. one 
circuit is connected to coil 2 and lhe 
ot.ber circuit to coil 4. The current in 
the secondary coils will give beats; that 
is, the sound V1·ill grow strong, then 
weak. The pumber of beats per second 
is che difference in tbe frequency in 
cycles. 

CORRECTrONI 
On page 152 of the July number lhe cap­

tion under the illustration showing the 
:'\avy mCJl radiophoning to a battleship at 
sea should have read: "J. J. Carty, extreme 
left; U. N. Bethel at left of Secretary 
Daniels: Capt. Bullard second to right of 
1\1 r. Daniels: anrl Bancroft Gherardi, Mr. 
Carty's abJe assistant, between Mr. Carty 
and Capt. Bullard.'' 

GALVANO METER FROM TWO-BAR 
TELEPHONE MAGNETO. 

Being in need of a sen.~itive galvanom­
eter. and as the price of such an instru· 
ment was beyond my means, T constructed 
a very good one from parts of an old two­
bar telephone magneto. The illustrations 
give an idea of its appearnnce. The brass 
bearing heads of the magneco were drilled 
out and brass tubes A and n were sol.dered 
in them. The top oi Lhe tube _\ was fitted 
with a brass cap, and a small brass rod 
\\;th a set screw wa5 arranged to hold the 
coil-suspension wire. The luhe 13 was fit­
ted with a black fiber cap, brass bushing 
and thumb-screw, to which wa~ fastened 
the other t erminal from the coil. 

The instrumeul was mounted on a wcll­
\"arnished wooden base C. with three level­
ing screws D. The magneb wen.! fastened 
in place by a bolt thrr1ugh U1c base C to 
a fiber bar E supporting the two binding 
posts F. O ne hinding post is grounded to 
the instrumem and the other is connected 
by a wire to the terminal on the end of B. 
A core G for the coil was made from :Y-i­
inch water pipe (not gah·anizcd) filed up 
smooU1ly and held ccrurall} in place by a 
shorl stud from a brass plate U fastened 
across tho pole pieces. 

Tile suspension system was next to be 
considcrl.'d. A coil mount was made of 
thin slrip brass, bent to rectani,rular shape, 
the ends being butted a'nd soldered. A 
small brass wire hook was soldered in the 
center of one end for suspension. A coil 
of No. 40 B. & S. gauge enameled copper 
wire was wound upon the mount, leaving 
the ends long enough to suspend the coil 
from the top of the tube ~\ and for a "pig­
tail" terminal connection al the bottom of 
t.he tube B. The coil was wound to a re­
sistance of about 2,000 ohms. A small 
piece of mirror J was cemented to the 
hook. The coil was then given a coat of 
th in shellac. 

This type of instrument must be used 
with a scale on the wall and a sottrce of 
light which is reflected ontr:i the scale by 
I.he mirror. If extra re.~istam:e is added 
and calibrated with a stamlard instrument 

J'vs,oension >Yire 

How a Two Bor Mngneto w 45 Converted Into a_ 
Sensiti>'e Oalvanom etcr. An lnnrument Every 

£.xperlmen ter Should tta•-e. 

it may be used as a volt-meter This in­
strument was inexpensive to construct and 
has served its purpose admirably. 

Contributed by VERYL FULLER 
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Tbis.dcpartm~t will award the following !"onthly. pr.i%es: f'.IRST PRIZE. SJ.00: SEC0~-0 PRIZE, $2.00; TlltRD PRTZE, ~I.00. -­
The idea of tins d~p•nment i~ to •ccompli~ new tJ11ngs .with old "PJ>Mal us or old ma1crial, and for the most useful, practical and original idea submitted 

!O the Editors ~f tb1s deportn1eJit.. a monthly senes of prm!s Vfill be .awnrdcd. For the bc•t ide'l.~ su!Jmiucd a prize of $3.0Q will b.- ~vcn; for tbc second best 
idea a ~2.00 rnz.e. and tor the tbirrl best " pnze of $LOO. The article need not be ''cry elaborate, and rough ,;ketches are suffic1cnL \Ve will rna.lu: !he 
mechanical drawmgs. 

FIRST PRIZE. $3.00 

COMBINATION TELEPHONE AND 
TELEGRAPH SYSTEM WITH-

0 UT BATTERIES. 
hlany ncighhor boys wish to put up a 

tekgrnph and telephone lint:: between two 
rooms or hcm•es. One o f the easiest con­
structed circuits consists of one wire and 
a ground connection at each end. All the 
apparatus ncc.:ssary is two telegraph keys 
and two telephone receivers. 

Connect the instruments as shown in the 
diagram, with the keys closed. lo iele­
phoning the receiver is used to receive and 
to transmit. When the voice wa\'eS sLrike 
the diaphragm it is set to vibraliug m har­
mony with the air wa\•es. With each move­
ment of the diaphragm tJ1e flu_..: o f the 
magnets is changed and this change of 
flux generates an clectro-moti\'e force which 
causes a small current to flow in the coils 
of the magnets. This current, which is in 
phase {harmony) with the voice waves, is 
transmilted along the wire to the other re­
ceiver and here Lhe opposite opcralion takes 
place, i.e .. the \'arying current is convened 
into speech. 

The telegraph system uses U1e same cir­
cuit but the cneri,'Y is obtamed from the 
inductive effect oi the sbny cycle ligl1tin$ 
circuit running parallel Lo and near the 
telegraph wire. (St.-c Fig. 1.) When one 
key is closed and U1e other one closed in­
termittently I.he induced current produces 
a clear singing tone, dot and dash fashion, 
in the receiver at the other end. 

As an improvement on this, for the hum 
is usually quite faint, a small coil mav he 
constructed. Put about £fty turns on· thl.' 
primary and about ten on U1e secondary. 
Connect the primary in series with a low 

,4. c. 

~~e~ng;~ 
r~~ t~r bmp·i -. 
76 T# "'i"& ~G ® 

The C urrenl for Operolln~ T his Telepho n e and 
Telegr11ph System ls Obuuned Inductively f rom 

the A.C. Lighting Circuit. 

C.P. 110 \•olt lamp and lhe secondary in 
series with the telegranh line. (See J•ig. 
2.) ln tJ1 is case it will lie necessary to 
turn off the light when using as a telephone. 

Contributed by R C. GIESE. 

USING THE "E. E." AS AN 
ENCYCLOPEDIA. 

The following scheme has been found ad­
vantageous for utilizing the wealth of in­
fonnation found in the "E. E." A neat al­
phabecical index is kept in a blank book 
containing the lilies of articles written in the 
mrurazine. This has been found particularly 
helpful as supplementary reading to school 
work in chemistn• and physics. \¥hen tak-

SECOND PRIZE $2.00 

INSTRUMENT TERMINALS MADE 
FROM SCRAP. 

The tem1inals illusrrated arc in some re­
specLo; more convenient than I.he ordinary 
fom1s on the market, and ha\·e the addi­
tional advantage Lb.at they can lie made from 
scrap material. Fig. l shows a simple 
spring terminal suitahle for experimental 
apparalLE· in which connections bavc to be 

Simple Yet Effective WirejConnectors of H ome-
- M.adeCorutruclion. 

altered frequently. I t consists of a nar­
row saddle or arch made from Y,-i11ch brass 
strips, and stands n inch high, the Ulick­
ness of the arch being about J/16 inch in­
oide. 

This is screwed to the base as at B; one 
o f Lhe screws serving to hold one of the 
wires in the circuit. A small hole is made 
through both sides of the arch as seen at 
A. and a portion of a hrass safety pin Lo; 
hent at right angles and screwed to 1he 
base, t11e other arm passing through the 
arch and Lent into a loop as o:hown. By 
pressing this loop down, and inserting the 
wire through the hole, a coonectjon can be 
made instantly, without any screwing and 
unscrewing. The pressure exerted bv the 
pin as it springs back, holds the wire finnly 
in position. 

A different forrn of spring terminal is 
shown in Fig. 2. A small strip of brass 
forms thr h;u:e plate, A, which has a small 
hole at 0 111: end, and a larger one at the 
<1thl.'r. This is attached to the base board 
ni the instrument wiU1 a small wood screw, 
around Y.hich is looped the wire that is to 
be pcm1an..:ntly connected. A 1-inch brass 
screw is passed through the other hole in 
the bed plate and screwed into the wood for 
half its length. Before this is done, how­
ever, two !<mall \"a.qhers, H and C, must be 
cut from stout sheet brass. The smaller is 
soldered to the underside of the screw 
bead, while the latter slips on loosd) . A 
short but strong spiral spring D, is then 
slipped on, after which the screw ma\• he 
iuserted in the wood. To connect a bat­
tery wire, press down the large disc, lo9p 
the wire around the screw and release it. 
The spring holds the wire tightly enough 
to ensure efficient contact 

Conlrihutcd by H. J. GRAY. 

ing up "Radium," for instance. by referring 
to the index, a complete and i1iti:reslillg 
article (as distinguished from the dry 

!THIRD PRIZE $1.00 

A HOT-WIRE BATTERY TESTER. 
Smooth up a board ahout 3 inches by 7 

inches and :4 inch Lluck. Fasten three 
screws imo three corners of the board as 
shO\\ n in tl1e di:igram. Between tht: scr~ws 
1 and 2 stretch taut a piece of No. 40 
copper wire, the kind Ul>Cd in telephone re­
ceivers. Connections from each end of the 
1-:o. lO wire are made to binding posts on 
th., left end of the board. 

Next roll up a piece of paper % inch 
wide ·by l foot long. The end of the paper 
slioulcl be glued down so that it will not 
unro ll. Stick a pin in one of the circular 
ends and push ii through aJJ the way. lf 
the :roller will not spin freely on its axis 
(the pin l the hole must be enlarged. Push 
the pin with tl1e roller on it into I.he center 
o.r the btJard. N~t tie a silk thread very 
tightly onto the middle of the No. 4() wire. 
Pa<s ll1..- free end of the thread down and 
around the ro lJe.r one or two times. The 
free end is then fastened to a short sec­
tion of rubber band or. still bener. a small 
spring which has prcvlouslv been fastened 
to screw 3. -

A ~uitable pointer is then glued to the 
roller in such a position as to move over 
a dial on the right end of the board. The 
dial can be calibrated as the constructor 
desires. 
. This "battery tester" works on the prin­

ciple o f the hot wire ammeter. When a 
current is sent lhrough the thin Nq. 4() 
wire it becomes slightly longer, which in 
turn lowers the silk thread, the slack of 
which is taken up by the rubber band or 
spring. thus revolving tl1e pointer. Con-
tributed by ELLI.OTT R. 'W'EYER.. 

Hnndyl&tb>ry Meter Operating oo the not-Wire 
Principle. 

theory o[ tlie text book) was found in the 
September, 1915. issue. Again under the 
heading of "telephone lransmitters" was 
found a complete article Oil" their construc­
tion and at least five minor references to 
them. 

Contributed by A. REA.DER. 

T o rever<e the rotation of a shunt motor 
transpose the field terminals where they 
connect with the armature brushes. For 
series motors transpose the ficld terminals. 
Compound motors are reversed by trans­
posing the armature terminals or both 
shunt and series field tcnninal!'. 
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OUR "PER?ETiJAL CLOCK" CON­
TEST. 

Jn our June i,;sue we pu!Jlb.hcd the fol­
lowing problem : 

To those sending in the most conci•e and 
.eccuratc Statement as to whv the dectri­
cally operated clock dcscril1cd.hercwith will 
vr will not operate pcrµetually, '''c wilJ gi1·e 
\>De year·s suliscriptitln free tu T iu EL£c­
'IR.!CAL ExPERD:tL"\TER magazine. 

The proposed ch::tric d•)Ck ha;; a rc2.u­
far swinging pendulum r-, carrying a cro>-s 
~.rm or pr••iection E, at its upper exlrt'mit) 
ml•td at it:. lower .:nd a pcrmaii.:nt stcd 111ag­
\:•:t .\. :\11\\ suppose the clock is st;trt<d 
h-r gi\'ing L11e pendulum a push. WhC'n this 
~:tion takes place, the ma~nct moYlflcr 
l!lrough the hollow core of the solenoid or 
l: t:lgnt:t winJing n, pr•"luces a current 
Q-.:rt'in anti this curreul acts upon two ckc­
\;!o-magnds C. The m1•ment tlit'y arc en­
ergized in thi~ \I ay the)· al tract an irnn 
:m11ature D, which in it~ down\\ ard tranl 
striko the nrujet"tion E auacl1ctl h1 tJ1e 
pendulum rocl, thus camini:r th.: pcn1lulu111 
l;> swing backward and repeat the operation 
Apparently thi:; dnicc will keep 11n wc1rk­
rng to 1he end o f t ime, the only difficulty 
being th.a t it doesn't! \Vh:r nor? 

To fadlit.ate nur h:ll1tll1ng the replies. 
we requested tJ1al t.hc an•wer~ M thi• prob­
lem he stated in "lifll words or le~<.,. 

\ Ve were a5tomulcc1 al lhe nnmlicr Pf 
r epl ies recei\'ed. 2a10 an"'' <"Tl' "l're a -tn­
all.) sent in to u~. a11d t1f tlc.·s, .?Pr 9 r. f'/i,-.;, 
not nnc a•as 111<1111]/tf con·,· 'f ' '\ot •lne 
co,·cred the main f,•ature, ohm1 ing \\ h~ Lhc 
cledce cannot w0rk. 

Cloc/r f 
Peod(J/t1m \ 

P roposed "Perpelun.I \lotion" Electric <.:Jock 
Pun.le. the Answer to Which Appears Herewith. 

l\carly 50 per cent of the rcplie~ took 
it f11r granted that lhl! de\ ice woulrl wnrk 
for a considerahk length of time, ;ih hnugh 
we sµl..-cificalh stated that it c1 )\1lil nnt. 
f\J ost of these correspondent~ sec1111::1l tn 
think Lhat the hcarinJZ o r clic otJ1er· parts 
would wear out iu time. Tbis the\' con­
~illererl the m;tin icature. \rw 111ach111e 
\\'£irking for a great len~th o( time will 
ha\'e worn ont parts, liut. ii a perpetual 
111ntion machint· coultl lie im·entt-cl-aml it 
never will-worn out. part.~ wouhl no( be 
a drawh;1ck. Tht· machine woulil still give 
rr.1ctical perpetual m"tion in a hrn:ul seme. 

l\f :rny other rt(llies had it th al heat los~es 
w 111ld keep the aJ)paratu;; frnm working 
c01ntinuo11sly. :\ext came tho;;._. claiming 
I l5•l'S rlue to hJsteresis o r edrlr currents 
M:t u11. These 111tter came nearer the trutJ1 
than mosr of the others. 

A ~uotl sample oi the hundreds o[ 
letters receiveJ, follows: 

' Extraneous energy imparted ti> pentlu­
lum. causinlt oscillaLinn, will he cx1wr1cl«1l 
a-. frictional heat. i.e. al full'Tnm almt1s­
I hc-l"ic re-;istance and magnetic rt>tardatinn. 
Stt>f'! magnet nrmhices stat inn,·n· r e-lrl. 
l\f 1wing pendulum energy nrnclncc~ ekc­
tririty, hy cai1sing this fidcl to pas.• th rnui;rh 
!-. 1,noid. Electrl">-rnagncts i:?"in- kick so1101c 

c•1.-r2'V minus transformation Jn,~ as heat. 
/\.. _-:_r all encr;:?;~' has been com·encrl to 

heat. iurcc vr gravity will bring pendulum 
tu rest." 

And the problem seems so simplt- v f so­
lutfon ! Take an ordinary telepl.Jonc mag­
nuo generator. \Vhile the current remains 
opt:n the ban<lle can be worked casily- m 
electrical work i:. performed. Short-cir­
cuit the leads and the Eiancllcs can be 
turned only with difficulry- yoa are per­
ivnmng elccrncal work now. by cra11sform­
mg your energy into heat. 
Yuu a]<;O noticed. a~ stated. 
l11at Utt- handle works hai:dcr 
with t.be closed circuit. Tn 
other wor ds \'Otl e,'tpcrience a 
da111f'i11f/ rff,•(t. 

Exactly the same thing oc­
curs when you plua{!c a perma­
nent magnet into a spool of 
"'·ire. :\.s Jong as the circuiL 
remain<; open there i<; n1• uamp­
ing c.'7ecl •m tJ1e mutiun of I.be 
pcrm;~nt-nt magnd. as 11<> elec­
trical w v r k i:, 11l·rformecl. 
Clu&c tl11! circuit ;ind the mo­
tion ni the magrt•·t 11 ill h" 
damped immediately. The rea­
son why the mag-act is damped 
when the circuit is closed ts be­
cause tJ1e currcm geuerated in 
the coil circuit prou4ccs a 
<;trong magnetic field "hich 
acts in "Jll'1J~il•on to thl• mal{­
net field llf the mn1 ing Stt"~I 
magnet. Tn otlicr wor d• wlwn 
a magnet i:l pushc<l int" a coil 
it cau~i:s an inver•e cnrren t ti' 
be set up iu the winding or one 

Top 

£,eva• Ol'l 
of 

Assem bl;i 

AN " IDEAL" Swl'rCH KNOB. 
In making Ll ... ..:tric<1l apparat.us une often 

needs a reilaLlc }cl eas11) made knoli, lo 
i1t a ,·ariable condenser, tuner, multi-point 
switch, o r rheo~iat. 

:\ convenient handle can 1.Je made in a 
j iffy from very little material. 

Take tlte composition c;tp A from an 
empLy ink bottle. say \\'alerman's Ideal 
Fount.a in Pen lnk, and rcmo,·e cork B; 

6 

f 

tlowin{! in such a chrcction as 
is opposer! to the 1m1gnetic 
state oi 1..he mm-ing core. Thi~ 

C-Onstru<:tlng a Servicenble Switch Knob f.ro111 Ink Bottle Cork . 

tencl", th.:ref.,rc, ti• pa<:h thl· maenct back; 
likewi.;c ir the magnet att~mpt• lo J.·a1.: tlte 
coil, the cu~nt induceil in U1e latr1·r will he 
in sucl1 a direct.inn as to opp11•1• th 11·· t­
ward molinn of tl11! mal!nt:r. Thi ... is in ex­
act acc11n lan ..-e with Len;.·:; I a \I , ' ' I• ich 
states: "fn all cases uf clcctr11-ma,.rnetic 
induction caused hv 111echanical nwvcmcnt 
1he induced currents have su::h a tlir1;cti0n 
that their reacUOn tends 10 S t Of) the motion 
which pro<luces them." .\ nice merh:tnic-al 
analugy can he found in tlle f"ll "'in·~: 
Ref erring lo ill u!'tratiun. let LI' a•,ume l hat 
n is a piston wilh .\ its plunger 11r pistnn 
rod. ..\~ lnng as Llw rig ht-tu.ml 1 t d c f 
r: is Cipen, A wiU ~'1 ing rc-arlil) ( 11pt•n cir­
cuit). '\ow do$c the ri~ht-hand cni l <if 
B and the swing 11f \ wi.11 lw :trre~t,·.! im­
mccliatc'·; (closed circuit-<lampintr I. 

The c,.rrcc1 ;rnswcr to our 1>roblcm, in 
less than Jii l v word.". is, thereinre: 

• Is B t11td C form a clus.·d <'ll'i"ttil, 1/r,• 
11111ti11JJ of .1 ~··ill />" dt1111f't•d ma1111<'ti.-ul/' 
d111· le> Ilic ,·frt"trit'11/ ~,v•rk J>1·rfor111,.cJ in tit, 
dfl.<td c:irrnit. Tl1i.r d11mf'i1t.'1 o•ffat is .mf­
fi<ic·11f to /lrit:n thr f>,-,1d11/t1111 fo a sf1111d1ti/l 
rrfl.-r a ~,,.,." fnL' 1>.rd//rrti.111s 

A SMALL SYNCHRONOUS MOTOR. 
\ s1mple ''sn1chronous" motor whid1 1.~n 

be nin by a1i 11nlinary rcfeplwne ma!laetu 
is shown in the illtts lralion. 

Referring t·~ the drawin~. ~ i• a circle 
,f wood 3"x1,~" with a center n11cning 

21f'x11;!", as J10wn. 2\l. :\I are two di5ks 
tif wood 4"x}i;", with central slot~ of ilie 
:>ame size cut in them Thi! di~k:• are fast­
ened together hy screw!> .,r glue and the 
space X is wound nearly full with '\n. 36 
ma~er wire. Another disk C. :?·..i"x~i<" is 
11011 made and a pivot P i;: placed in the 
center upnn whil'h a permanent har mag­
net (B\ 2 inC'IH·• lung, i~ mn1111tecl in a 
1 ·;inn1 r -imilar In the m• 111ntinl! 11f rom­
pa~, nei:dle~. The disk is cecun'tl a;; sho,vn 
in th1 illu,tr<1tinn> and th..- whol.- i< 
1'1• urkd on a ~nitahle base hy mc;tn;. nf 
hr.•>-> stanrlards S The terminals of th~ 
cnil< are fastened to the binclimr po<ts 
T T. 

then drill two small holes I lu" <LS m C. 
The next sa~p: emp1r your scran liox and 
find a brass waslu.:r or tlis:: al1out 71l" df­
amctcr x3/32" thick. a small pircl'. llf tu­
bing or brass rod 1 x~11" aml a ~mall ma­
cilinc screw 6-32 thread. \~ .. t·rnhlt- as in D. 

Finalh attacl1 the rod a1 ti Lllh<" to lhe 
ccimpns;ition cap with two :;mall l1rad~ and 
solder them. 

Contrihuted h· 
\RTITUR J, PELLETIER 

Jn npt:ral ion. 1 he I 'mli; g Jl"'t' are con­
ncctt:•l to tl•e terminal> 'if ~' magnt"tn. The 
magneto is started sl,,wly, thns al111wim:r the 
m:t!!:llet to kceµ in step wi1h the rncr;als 

TI1e Magnetic Needle Will Rowte in Step wil.b 
the A. C. P.Js.sin11 Thru the Coil . 

nf current, and is grarluallv '(l<'c•l..-11 up. 
Cnntnlmtc·ii h) W \LTFR n. ;;HOT I.. 
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A CHEAP POLE FINDER. 
\ u~dul polariL) imh~a1 1r ··:u1 Le made 

at praclic;dl) nu cost in t!Je f.11luwi11!{ man­
ner. find a 3 or 4 ounce, widL~mouth liot­
tle of clear glass, titted with a good cork, 
and half iilt it with water to which a pinch 
oi table sah has been added. Push two 
stout. 1.irass wires, -\ anu ll th rough the 
cork in a •lightly slantin~ direction as 
shown in tht> diagram. ben1ling the outside 
ends at right angles and lilt.int? tenninals, 
for makimr the nece-;sary connection<. A 
small holi:- C, mu-.t he l;orcd thrnngb llie 
center oi the ..:ork to all1>w the escape of 
gas. A "V'' shaped notch cut or fi led in 

Useful Pol" Testing lnsLru menl Comprising Two 
Wires ammer.;ed lo Sall or Acitlu1aled \\ ater 

tJ1e .iiue of tl1e cork will answer 1..hc same 
purpose. _\llJUst the \\1re> so tliat their 
~us are about h inch apan. L·pvn pass­
tng a current, the wire cunnccted \\1th tht 
nee:ath e pole will gl\ c ott a much greater 
numLcr ot gas uulJl,1es thar the uthcr. l'or 
weak currents. pu:.h the wire:; iurtber into 
the borrle so as to brm~ the ends ciuser ro­
gether or stre11gthei1 tJ1e soluaon by adding 
more salt. 

Contrilmteu by li. J. (jRAY. 

Ef'fsrrun LDmp 

;! 

Efficient Mnnner of Using &!~wan Screwlcss 
Base Battery Lam12s by Soldering Two Wires to 

l.be Base Terminnls. 

A BASE FOR AN AUTOMOBILE 
LIGHT. 

Procure some quite thin wood. and drill 
a bole large enough to fit the light in the 
center. '\e~-t take two binding po~t:. anrl 
fasten them to the w"ud in the manner il­
lustrated. Then solder a piece of cnpper 
wire from Lhe binding posts co each of the 
contacts on tlit li!!ht. 

Conlriliutetl I•) FRAX"K E. \V.\LKER. 

THE "SIMPLEST'" LAMP SOCKETS. 
llere" itl1 You will lluu an Jlu~tralltHl 

of a <imt'le limp • ickct (per Yl)Ur nut.c in 
the Februan'. UJlU. issue). Ti1e onJ1 ma­
terial:> rcqu.lred are a :-$ ~~-incil wire nail 
and a !-inch nail. The longer nail is 

lfow Three Budding Inventors Prop0se Making 
U1e •'Simplest" Ln.mp Socket 

driven imo the base of wood anti bent "U" 
~hapc. The otl1er nail i• driven into tl1e 
ha•e about thTee-quarters o f an incl1 be­
hind the bent nail. One pole is connected 
to the hent n ;i ii and tl1e other pole con­
nected tc• t.he back nail. 

Contributed hy 
BERTR . .\~! \VERTHEH.JER. 

SECOND DESIGN. 
This socket consist:. oi a staple and one 

nail. The staple is drh•ei1 in at the end 
of the board and the nail one-quarter oi 
an inch back uf it. T he latnp is then 
screwed in as in a regular socket. 

ContrCTmted liy i\. P. PECK. 

THIRD DESIGN. 
Tn answer tn "The Simplest Lamp 

So::k~~" prt~lilem a;: shown in the February 
i!'~Ue, herewith T suhmit design or a re­
ccptaclt- usi11g only lwo JJicces of material 
which a.re bandy in l'\'ery bousehold-<>ne 
nail and one pipe book. 

Com.rilmterl fly 
ALBERT E. PHILIPPS. JR. 

A NOVEL IDEA FOR SWIT CH 
HANDLES. 

I la\'ing a few old rubber "hand :>tamp'" 
around, I tried using them a~ handles for 
>witch.:s. They are \•ery strong and make 
a neat appearance on m\' switchl1oiarrL 

Comrihuted hy JOH)l GOLt;BSKI. 

U~lng Di5carded Rubber St.amp Handles for 
Switches 

TALCUM POWDER MAKES 
FROSTED BULBS. 

~ .. l h:I\ in!! a fro~t.rd hulh and wi~hins:i t•1 
lt>"~en ihe glare from an electric light O\'t'r 

t'i~· dinin~-room table, l hit upon a scheme 
for iro~t 111g the uullJ which pro\·etl ve ry 
successful an1l \1hich cost practicall)· noili­
ing to accom1>li<:l1. 

T removed tlie bulb from ilil! socket and 
paimed it with a tl1in coating of mucil;i.ge 
from the tip to about a quarter of the dis­
tance up the side. Then while the m ucil­
arre was sail wet, J dusted the buJb witb 
taktun powder, blowing off the e.xcess so 
as to make a !'mootl1 finish. 

To my 'UTJlrise I found when t11e mucil­
age \I as clry that I bad a neat. very effi­
cient fro>ting and my makeshift repair is 
still in acti\ e use. 

Contrih1·ted hv 
H.\~1TLTOX A. HOOPER. 

CONNECTING A TELEPHONE TO 
A TELEGRAPH LINE. 

This is a simple a11d unique way or con­
necting a telephone onto a telegraph Line. 

11/Je 

• 
lloolr sw Rec. 

Key, 

Simple Hook- Up for Telephoning Over TeJegnrph 
Unes 

There may be some technical objections to 
having the sounder in tJ1e talking circuit. but 
il giYeS fine sen ice on our line wi:th four 20 
ohm instruments connected as shown. Tlus 
circuit would work on a cll'l~ed circuit sy;;­
tcm a:. well, hut we use dry battt::rie.s and 
:l\·oid th.: graviry battery nuisance and ex­
pense. T t is ncce:>sa.ry thac one rele~raph 
key be kept down while 1.he telephones are 
in operation. The main ad,•antagc i;; that 
it due~ away with all lJLit one set ol bat­
teries al each station. 

Contrilmt.:d hy LYLE C. ROLF. 

USEFUL POLE-CHANGING 
SWITCH. 

The . illuslr;_ition berewitJ1 is o f a pole­
changmg swnch that a lso proYides for a 

Hantly Pole-Chan11ing SwllcJ1 "\rule of Two 
Switch Blndes and Metal Strips 

gradual increase or reduction of current. 
The material required i.s a piece oi wood. 
2 1 "x~··. lwo switch levers, some thin bra;;;s 
or copper sheeting and lwo hinding posts. 
The hras:; o r copper is cut inlo slrips 14w 
wide. The illustration will ex-plain t:he con­
struction. S \V inclicates the switch lever· 
HH are the bindin~ posts and 1, 2. 3, 4, 5 de­
note th4.. hrass strips. The apparatus to he 
operated is connected across the bi11d111g 
post~. This i'witch was designed for iour 
balleries, hul can he u•ed with more lly the 
addition of brass strips. 

Contrihut.:ll by C \RL F. LUDWIG. 
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SOME INTERESTING CHEMICAL 
EXPERIMENTS. 

under this . beading we publish eYcry month use­
ful 1t1Cormat1on in Meclunk$, Electricity and 
Cbcmi6try. We •ball be pleased, of eourK, 10 
ha,·e our readers send us any recipes, Cormulu, 
wrinkles, new ideas etc., useful to the cxperi· 
f!lCO~u. wbieh will be duly paid for, upon pub· 
lmu1on. 1£ acce11t:tble. 

FORMULA NO. 24 
Quick Bronzing Liquids. 

For !111111tdiale Aclion 011 C<1/'J>er, Bross, 
or Zi11c.-8rown or Dark Bro111:c for C<1/l-
1>cr, Brass or Zi11c.-Dissofr·c 5 drac/1111s 11it­
Tote of iron ill l pt. of water; or, 5 drs. prr­
chloridr of iro11 in l pt. water. .·1 blark may 
also be obtained from 10 OJ:S. 11111riute of ar­
se11ic 111 2 pts. pcr11111riate of iron. and I pl 
-u·alcr. 

Bro,.. .. .,, or Rrd Bron::iug for Rrass.-Dis­
soltic 16 drs. nitrate of iron, and 16 drs. lrv­
posulplratc of soda, in 1 pt. wat.•r, or. I dr. 
nitric acid 111ay be s11bstit rrlcd for Ilic nitrate 
of iro11. 

Rrd Br<>W11 Bron::iiig for Bras.s.-Dis­
soh:c 1 o::. 11i1ralc of copper, am/ l o::. O.l·­
alic arid i11 I pt. walt'f', bro11ght t;i /hr boil 
011d ll1r11 c-oolrd .. 

Dark llrou" Brorr::i~1g for Rrass.-.lfi.1· I 
o:: cya11id<' of potassium, and 4 drs. nitric 
acid, v.:il/1 I fl. u!aler. 

Rt"d Bro11::in9 fnr Brass.-.1/ix 30 yrs. trr­
s11/p/1al.- of arsenic, 6 drs. so/11tio11 of f'1•arl­
asli, a11d J f'I ·water. 

Orange Bro11::i11g 01~ Brass.-Jfi.r 1 dr. 
potasJ1 sol11tin11 of sulphur ~t>iJl1 I pl m1frr 

O/i; r Gru11 Rr(ln::t• for Brass.-Dis.roln~ 
l pt. f'1•n1111riatr of ir<m in 2 fits. wotrr. 

Slatt·-rolorrd Rr<m::ing for Rro.rs.-Dis­
sol1•r 2 drs .• mlphocl'Onide of potassium, and 
5 dr.s. prrr/1/oridr of iro11 , iii I /'I. '<rnlt'r. 

Steel Grr\• Broll!;i11g for Brnss.-.\fi." l 
o:;. 11111rioti: of arsr11ic ·with 1 pt. wat<·r. and 
11se 111 a lrcol 11GI lt'S.s 1ha11 180 dt•qrr.-s Falir. 

Brighi Red Brm1::i11g for Cof'lt•·r.-\li.1· 2 
drs. sulplridr of 011ti111on3•, and l o::. pror/asli 
iu 1 pt. ·walrr. 

Dark Rrd Bran::e for Cof'lter.-Dissofrr 
1 Jr. S'ltlpilur and l o::. Prarlnsli in I pt. 
u·ater. 

Copper Colored Bro11::inq for Zillc.-
• /gitale tf1r arlir/es in a sGlulio11 of 8 dr.s. 
sulpliall' of copper, a11d 8 drs. ln•f10SJ1lplialr 
of soda iii I pt. water. • S. C. 

A GOOD TEST FOR COPPER 
F irst take the solution supposed to con­

tain copper and put it in a shallow vessel. 
When the solution is ready immerse a piece 
of iron or steel that has been cleaned o f 
all rust. If the solution contains copper 
the iron or steel will be coated with meta l­
lic COf'Per. Should copper not show in this 
test. pour in the solution a little ammonia; 
if copper is present a light blue precipitate 
wm form and the solution will take on a 
blue color. 

Making a Solid from Two Liquids. 
Make up a transparent solution of zinc 

sulphate. Fill a glass half full of zinc 
sulphate ~olution and another half g lass 
full of strong ammonia. Pour them to­
gether and if the prnp0rtion be properly 

ACCIDENTS WITH ACIDS. 
When strong mineral acids lnitric, sul­

phuric, and hydrochloric acid!>) are used for 
cxper imtntal purpoocs u i!> a good plan 
to keep some wa,hing soda handy in ca:.e 
of accident. If acid is bpilled on rhe floor 
or table, a little soda should lie sprinkled 
over it a r once, and after wards removed 
with a wet rag. AnotllCr useful duc.lge is 
to keep a saucer on !he table in which t11e 
glass stoppers of acid bottles can lie placed 
when removed. Of course, the stoppers 
should be put back in the bottles immedi­
atdy afrer use, not only to pre~·ent fumes 
escaping into the air (in the case of nitric 
and hydrochloric acids) but al~o to presen•e 
the liquids from dust and deterioration. 

CONVERTING ELECTRIC FAN 
INTO BUFFER AND GRINDER 
An ordinary electr ic fan may be easily 

converted into a buffer or g rinder by drill­
ing both ends of the armature with a num­
ber 6 dr ill, then tap it with a ~-inch tap. 

Take two pieces of ~-inch round iron. 4 
inches long, and turn down about I inch 
on one end so as to cut a 1/.l-inch thread. 

Con•erU.-d°l'3.Jl-l\l otor Seninit u Uu ffer a nd 
Grinder . 

@ 
How 11\otor Sh.aft Is Enrndcd by TI1re.:ided Sec-

1Joos at Either End. 

same work is performed on the other end 
of the sbafc or an emer; wheel may be 
used. This makes a very handy machine, 
suitable for g rinding, bulling and polishing 
small instrument parts. 

Contributed by Cll \S. J \CORY. 

calculated the two liquids will form a :;olid 
so apparently dry that on invening the 
glass containing- it not a drop will fall out. 

Contributed by HAROLD RI-1:\:\rE. 

AN ACID-PROOF CEME NT 
A cement which is proof aizain~t boiling 

acids may be made from India ruhbc.r, tal­
low, lime and red lead. The lndia rubber 
must be first melted by a gentle heat and 
then 6 to 8 per cent. by weight of callow 
is added to the rubber while it is kept well 
stirred ; next dry slaked l ime is applied 
until I.be fl uid mass assumes a consistency 
similar to that of soft paste; lastly, 20 per 
cent. o f red lead is added in order to make 
it harden and drv. Contributed by 

ARTHUR G. :\ORRIS. JR. 

' 

Procure al a drug store, or el,ewhere. 
some phenolphthalein. Dissoh e a-. much 
of this as _po~sible in one fluid oz. uf grain 
alcohol (C, IJ. OJI). Add ''ater to thi. 
until a 1x:rmane-.. milkiness is observed in 
the ~o l uti(>n. Now add more alcohol unt il 
the cloudiness dii.appears. The solution is 
now ready for use, provided that iL c.l.oes 
not cloud when a small amount oi water 
is added to it. 

This solution of phenolphthalein, when 
used in the wi11.- Irick, descrihcd by ~Ir. 
W . A. Talmage, in the April issue of Tm; 
ELECTIUCAt. ExPF.JUME~TER, impart:; an odor 
of alcohol to the wine-colored solution. 
Instead of usinit ammonia water { l\H,OHJ 
in the third glass, use a solution of caustic 
soda (Xa Oll), since the caustic soda has 
no betraying odor as does the ammonia. 
For the same reason, use diluted sulphuric 
acid ( n. so.)' instead 0 r the acetic acid. 

The following is an extremely interesting 
colo r experiment : Obtain some iudie ncid 
solution ( H l Oa) and either make or bur 
some sulphurous acid solution (a solution 
of sulphur dioxide in wate r 11, SO.). Take 
definite proportions of the two solutions 
and mix them together. ::'lrote carefully 
the time of mixing. ln about h\ cnty or 
thirty seconds t11e solution will tum black 
and in about three seconds more it will 
tum colorle~s again. By varying the pro­
portions of the ingredients the time inter­
Yals of the color changes will also be 
varied. l•or t he same proportions of the 
subst.ances the time will be the same. In 
this manner one can predict al just what 
second U1e changes will appear. lt might 
be weU to add that a fai r amount of light 
(natural or artificial) is neces,,af) for the 
succe~s of this experiment. 

Another so-called fru::illg Irick depends 
upon the conditions existing in supersat­
urated soluuons. li such substances a~ 
sodium thiosulphate (hypo) are dis"'Jh'ed 
:n water at about 100 F. until absolutely 
no more of the crystals will cfusoh e, nnd 
the ~l11tion is allowed to cool, it will be 
s11j>rnot11rnted. This solution will become 
a solid mas~ if the smallest crystal of the 
hn10 is allowed to d rop into it. With a 
little dexterity the operator can pass bis 
hand over the vessel containing the solu­
tion and secretly drop into it a small cry;tal 
tJf the salt. A weird effect i~ pro1luced 
"hen the ~olutinn imrnediateh• becomes 
solid. The c:-.planation of this phenomenon 
is that the cold M>lution contain> more of 
the salt than it could normally hnld at that 
temperature. and when c•en the tiniest 
crystal of the salt is d ropped into the solu­
tion, tl1e whole becomes a solid mass. The 
solution mu~t he freed while hot from the 
surplus hypo and al lowet.I to cool slowly. 

Contrihutcd l1y 
ELLSWORTH G. D. PATTERSOX. 

MAGIC INK RECIPES. 
Rt•d lrrk.-One drachm potassium thio­

cyanate to one-hal f ounce of water . Re. 
agem-One-haJf ounce of ferric chloride 
to one ounce of water. .~ply with a mop 
or brush and writing will appear red. 

81111· /uk.-One drachm potassium (erro­
cyanide to one ounce of water. Reagent­
F ifty per cent. solution of ferric chloride 
or other fe rric salts. 

Rli1i· /n/.'.-One drachm potassium fcrri­
cyanide. otherwise called red prus~iate of 
potash (note. not ferrocyanidc, which is 
yellow prussiale o f potash). to one ounce 
of water. Reagent-Strong solution o f 
ferrous sulphate. 

Block fok.-T annine (strong solution) 
for l11e writing solution. Reagent-Very 
strong solution of ferrous sulphate. 

Glycerine gives the ink more "liod, .... 
Contributed by ELLJSO:\ FR \ZER. 

' ' 
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Experimental Chemistry 

'I:\ the previous article we dealt main­
ly with Physical and Chemical 
changes. Let us now learn the di i­
f crence between physical an<l chemical 
d i\·ision. 

\s our definition of Physical Di\'ision in­
dicates, thC're are two common ways of 

Succeuivc Opera.tioM in Foldlnc Flit.er Pn~r 
Before Placinit In Funnel . 

dividing matter physically. The first is by 
cutting or crushing. The second by Solu­
tion. 

If we $hould take a piece of sugar and 
keep culling o r crushing it until we could 
no longer divide it, we would sti ll have the 
same substance, i.e., sugar, with the same 
identical properties. If we should dissolve 
sugar in water we would ha\•e a sugar 
solution, composed of water and finel}• 
divided particles of sugar. 1£ we taste 
any part 0£ the sugar solution, it would 
ha\·e the =e characteristic sweet taste, as 
any other part oi the liquid. We could 
recover the sugar by slowly e\'aporating 
the water. 

The smallest particle which we could ob­
tain b.> physical means and which would 
st ill recain rbe properties o i the original 
substance is chemicalJy termed a M ofoc11lc. 
The or iginal piece oi sugar which we 
started with was made up 0£ a countless 
number of the::.e small particles, or as we 
shall hereafter call them-:\Jolecules. 

\Ve are about to begin using Yarious 
reagents in our e..xperiments,and undoubt­
edly most readers who a re not familiar with 
the action of the various acids, etc., have a 
certain amount of fear when the word 
".\cid" is mentioned. They have all kinds 
of thou~ht~. of explosions, burns and what 
not. While the latter is very often the 

rig. ;o·B !'(?KM @ 

Two Schemes for Filtcrfog Liquids. 

case if the operator does happen to let 
::.ome acid come 111 contact with his skin 
(which is due to either caretes--ness or 

By Albert W. Wilsdon 
Third Lesson 

thoughtlessness, or bo1 h >. on the whole 
there should be no fear oi acids when 
handled according to tl1e instructions. 

Do not let this fear of the differen t 
chemicals cause you Lo get excited, and 
thereby open an opportunity 
for some serious accident 
which could he averted by sim­
ply using a little care and pro­
ceeding according to direc­
tions. 

If there is any danger at­
tached to any of the experi­
ments, you will be given spe­
cial notice and ways by which 
to avoid them. As T have al­
ready said. and 1 a,_'1lin repeat 
with great emphasis, DO NOT 
BE AFRAID OF ANY RE­
ACTIO!'\. BUT P ROCEED 
ACCORDIXG TO DlREC­
TfOXS. 

as the larger crystals before crushing. 
Experiment No. 5--

Put about 5 grams of sugar in a clean 
dry test tube, and add about JU c.c. of 
water. Shake the contents lhoroughly by 

I might state here that if 
possible obtain your chemi­
cals from a dealer. Do not 
depen~ entirely upon your 
druggist. as most or the chem­
icals which he has in stock are 
intended for medicinal use. 
Of course man)' amateur 
chemists will have to pur-

Fig. S-A, (left), Orup O lus Stopper o f Bollie Between Third 
nnd Small ,Finger. Fig. 8-8, (right) Shows How to Thus Re­

t.nin S tOppt!r a nd Pour Out Liquid. 

chase their chemicals from the druggist, 
but when doing so, a lways state whether 

1111 tlli] 

111 j 

1 111 

In Heating 4 T est Tube Containing SoluUon 
Place. It in Blue Fla.me of Bunsen Burner. 

you want tl1em in cry.slo/ or powdered form 
or in dilll11·d or co11cN1lratrd Liquid. 

If thry /Jm•e 110/ lht• form yori n·q11ire, 
do no/ p11rchasr any s11bstit11te unless lhr 
e.rperimr11t gives yori the optio11 of powd;:r 
or cr)'stals, i'tr. 

In Experiment Xo. 7 it will be necessary 
to use diluted sulphuric acid £H:S0.]. Pre­
pare the dilute reagent hy adding l oz. of 
the concentrate acid to 6 ounces of water; 
proceed to mh. it by carefully following the 
mstructions as given in the Jmrc issue. un­
der the heading Labnralon Operations. 
Experiment :\o. 4- · 

Examine a few crvstals of sugar. No­
tice the color and tasre. Crush some (by 
placing in the mortar and cru~hing with the 
pestle_) and if you h~ ''e a magnifying glass 
or mtcroscopc. exam1nt> <;<>me 0£ Lhe pow­
der. Taste some of the cru~hed sugar. 

It still retain-. the !.amc color and taste 

placing the thumb over the mouth o f the 
tube (as shown in Fig. 11) and inverting 
the tuhc, shaking it back a nd fo rth. Do 
this for a few minutes and notice if t he 
sugar dissolves. 

Apply the heat of the Bunsen bumer, 
holding the tube in the flame by means of a 
tec;t tuhe holder, as shown in Fig 12. 
Keep mo' ing the tube all the time and, if 
the li<1uid tends to boil over, remo' e it 
from the name. 

When all rhe sugar has dissolved. ta.kc 
the tube from rbe flame and cool it hy al­
lowing a srream of water to play upon the 
LOW ER part of the tube. Taste c;ome of 
the liquid. Save some of lhe liquid for 
Experiments ~os. 6 and 7. 

Ry dissolving lhe sugar in water we have 
formed a sof11tio11. Sugar is said to be 
sol11Me in water, and water is a solv1111t of 
sugar. The sugar is termed the Sollltr. 

On shaking the tube containing the sugar 
and COLD water, it will be noticed that 
the !;Ugar does not readily di~solve. Upon 
appl~ ing heat, the sugar dissolves rapidly, 
there.fore ~ugar is said to be slightly so/11-
blr in cold water, and sol11ble in warm or 
bot water. 
Experiment Xo. 6-

Fold a filter paper, A, in halves, as at 

S haklnit Lla uld5 In a Test Tube. Clos lnit tho 
Opening with the Thumb. 

B, Fig. 9. Then into quarters, C, with 
one fold on the other. as shown at D. 

(Co11111111ed on page 301) 
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h t.-erik h"tu· arc judged for bc~t 31T!"':OC01cnt arul ctlictet~~ 
Our Amateur Radio S111uon Cont~t is open 10 all reader~, whet er ~u •· n n• ~ h •• 1at1oJn- unaccompamw by llLil "' the o .. •11cr. Ila.I.: 

of the ap1>3ratU5. To increa~ th< in1cr~1 of th~ .!cparcmcnt we make 11 a ru.I, not tu, ··ut.li · 1' ' 1 l nr•or.n ~ef. .\il•orc,, the E~11or. 
phot~ i•rdcrrcd 10 li•ht tune l unc- \\ e !Jay each month $3.00 f''"" 10r the lic•t photo. ~la.Le >• -r • c: 

AMATEUR RADIO STATION 
CONTEST. 

Monthly Prize, $3.00. 
This 1110111/r's pri:r wi111n.,.. 

ROBERT M. McLAIN'S RADIO 
STATION. 

~Jy receiving scL is enclosed in a ma­
hogan) finbhccl cahincL. The scL compn~es 
loading coils. loo~e coupler, L~vo condenser,,, 
A uclion and proper ccmnecuons. .\II the 
insLrumcnts are home-made except 'phone~ 
and audion. I never miss ~ \ \ in fair 
weather and ha'e good r,·,ul l~ irom other 
stations. The transmitter is a I K. \V, set built 
aiter my own design in one unit. The 
transformer, condenser, rotary ga11. motor, 
rhco,.tat and connections arc all in:.itle Lhc: 
cabinet. ..\LI connection' arc m~cle o.r ,e, <'n­
suand cable. The condenser 1s ad1unable. 
I made all the sendmg set except the m<>­
tor and -;mall S\\ itches at che cop. The 
transformtr is of the closed core type and 
g1,-es excellent results. The transmitter rep­
resenb the outcome o f two ~ears' wor~. 
hut h\ using the material T had on hand 1t 
only cost me about fh·e dollars when com­
plete. The transmitter stands 40" ~ig~, 18" 
"ide and 24" deep. The T esla coil 1s ex-

1\\r. \\c t .ain·s Stntlon I s 11n Eltllmplc of_ lhc \\'ork 
Which Cnn Uc Acc:ornllll5hcd b) PntJc.nce and 

lnir~nuil). 

cited ti,· this in-trumull and was built from 
1>artl> j,-in~ al out m~ lat.oratory for fifty­
five cent~ hh call is 5BS. 

• ROBcl<T M. ).lcLAIN. 
Hunts\'i1le. Ala 

RADIO WAVES DEFLECTED BY 
MEXICAN ORE DEPOSITS. 

Enormou' ore clcpu,ib in the mow1~ins 
0£ Xorthern \lexico ha\'e heen rcspon~1hle 
for much ur the tr(Juhlc experienced with 
the army wireless apparahi>, according to 
the helit!i of army 11per:l.lor s. The; say 
that ore, acting po:;;;ihly as a solid sheet 
oi metal. dcRccts the radio waves, thus 
weakening the capncity of both tJ1e send­
ing and recei,•im: stauons. 

The field tclci;traph line, which does _not 
reach the ad,•anccd hase hy about h fty 
mile-;, has heen practicall.v useless because 
or the frequency with which it has hec:n 
cut. 

DANIEL M. BOOTH'S WIRELESS 
OUTFIT. 

The set pictur<'d here i- made anrl .con­
structed aitcr my own idea:.. lt contam~ a 
loose coupler, two variable coudemen, one 

This Anlcnnn Is 
Quite DI ffc ren l 
rrom the Wobbl> 
Stru.:lurcs nt 

Some StnLions. 

fl\ r. Uoolh At l"b 
!leeching lnstru­

mcnlS. 

fi..xed condenser, detector and huzzer. The 
taps above my left han.d 1:nahle me to 
switch one or the vanahlc cundcri:;ers 
across the aerial and ground. put it in series 
with the acriaJ or cut it out altogether. 
The aerial pole i~ 55 ft. hi~h. The ai:rial 
has s ix wire~. HlO !t. lung. The ,c:t was 
not photographetl in the ~talion 1111 ;11·cn1111t 
o f poor light. T ar: ELrCTRI< Al J'xr•"Rl­
uE:>TER ha~ given me man) i<lca,; in hnil<l­
ing it aud is a maga1ine that e\Cr} amatc11r 
can have in his srntion nn account of the 
low price. 11ly set :is capahle oi receiving 
K.L.\, NAR and many othcn:. 

DAX IEL :\I. llOOT Ll. 
).iobile, Ala. 

----
c. J. ANDREW'S AMATEUR RADIO 

STATION. 
The aerial. 65 feet Ion~ ancl 53 lect 

hi~h. is of the inverted "I " lnnp I ype, 
and is vcrv efficient. I he rccei,· ing 
cabinet consists oi two recc1viuq- trans­
iormero;, one circular and one m ,J, thrce 
galena detectors, E. l. Cn lnatlin~ in· 
ductance, E . I. Co., Jr., fi..xcd condenser. 

Mr. Andrew's Sel Is a Oood ~"mllhl 1>f l h e Trend 
Toward Case Sets In Amnlcur Stnlh1118. 

rotary variable coudcn..,er • 1f my own 
make, intem1ediate 20 point loarlcr. a.nd 
a loading coil. '' hicl1 is hnr•kc·d in ~t·ncs 
with r:. J Co.'". allow111;.; the use o[ 

WHAT MAKES A SUCCESSFUL 
ENGINEER? 

There arc six groups uf facto_rs which 
arc essential to the succc,.stul engmccr, ac­
cording to a prchmmary im•estigation 
maue by the Carnegie Fou111lat1on for ~he 
Ad"anccment o f Teaching, .\cw \ ork City. 
a~ follows: 1. Character, CO\'crmg 111tci:;­
rily, responsibility, rcsourcef ul.ness and in­
itiath e. 2. Judb'tllcnl, covering comi:i1u11 
scu~e, sciemUic attitude and perspective; 
3. Efficiency, covering thorouglrnes~~ accu­
racy and industry; .. 1-, l:n_d,ersta_nd1!1g o £ 
men, including execuuYe abiln:y; J. _1'.110~' 1-
edae of the fundamc11tals of engmeenng 
sci~ncc, and 6. Technique of practice aud 
of business. 

PETER J. PRINZ AND J OSEPH TUR· 
LIF RADIO ENTHUSIASTS. 

Our wirde~~ sel comprises a larg~ home­
made loo:..e coupler, a cuuplet.l lo~tlin~ cotl. 
t\\O >ariahle conden-crs, an audion ancl a 
pair of E. I. Co. :iml. ~J l!rdock 2,000 ohm 
'phones. The aerial is l_:iO. feet long and 
70 icet high. For transm1t~g "e ~~c onl} 
a I" ~park coil nor shown m the p1_c:ture. 

Jn the winter we ha'e heard Darien_. Co­
lon. Key \Vest and SC\'cral othe~ d1:.tant 
southern stations. \Ve also reccive from 

H ere Arc Fou.r Opcmtors \\ho Cnn Cop) Onrien 
nod Colo n from ew York. 

Sayville, Tuck<:rton and \rlington. \V\• arc 
nO\\ using a special oscillating book-up for 
receiving undamped wa\·c•. 

\\'c shall IH: glad to hear from anyone 
within our scnrling range-call 2 .\PP . .\II 
nf our apparatus is home-m~de except tJ1e 
auction. 'phones and spark co1L 

Jamaica. '\.Y. PETER J 'PRIXZ. 

either coil separately or hn~h at ~nee. 
These in:.trumenb are u«.·d Ill ~nnJunc­
tion with a pair or 2.000 ohm pl!n11e-.. 
nv U!'ill!! 3.000 ohm 'ph.-.nes T !('''t :s '\ R, 
biit I can r.rct ~.\A w~th most .annhint;. 
The '-'ending set is 01 the 1 mch coil 
variety, with a g lass plate. cnndc.;nscr and 
helix to match. An aenal -;witch. key 
n11d tM ampere- hour stora)!e cell com-
1,tete the set. l am a mcmher of the 
R. L. o f A .. a s ym1 wil l notice by the 
ccrtifica te. . 

Tnr:: FLr.cnucAL T::xPi:RDIF.NTER 1s a reg­
ular a nd wclcnme visitnr 10 R U 11, a nd I 
can say withouL cxag1?<'ratil111 tl ~at in m~ 
npinio~1 it !s the. very he~t expernnenters 
magazme m e.x1stence 

C. J. ANDRFWS. 
Pittsford. :\!ich 
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RADIO LABORATORY OF G. C. 
SABIN. 

This radio station handles practically all 
message wo rk for points east and weot, 
including ~he bulk oi .Bo,,ton business for 
south and west and all other pomts with-

Exu.llent Rndio Stntion or O. C. Snbin. 

in 900 to 1200 mik. from this city. 17.T...­
owncd and operated hy ~r r. Lewis and mr­
~el f-handJed ~03 messages from .\pril 
first co fourreench iuclusi\•C. 

llr. D .• \. Lewis is now attendin~ the 
l"ni\'cr'<icy oi 1Iichigan and Mr. II. J :\I ur­
ohv i~ m\· a~•i-tanL \Ye u•e a Packard 
tr.in-form.er, oil immersed contlen.o;i-r, \\ ith 
copper foil on 1h1-l phnto p!atc,,, t 1H1 sec­
tion~ in ~erie.-paralld, and a rot.al) 
qucncht:d gap of our own construction. ,~r 
which there are ooh- two in existl.'nce to 
our knowledJ!e. The single audion is used 

The Mahoning Valley Radio League is 
Organized. 

Tl1e M.1honing \'alley Radio Leaq:uc "ith hcaJ· 
q_uartt'n ~u Xiles. Ohm. Wil.S or1o:a:mzc:J '\\ith a 
cl1nrt1; 1 niemhC'r~hift of twehc t111 Jnn u.a.ry 23. l'JltL 
The fntlowing memh.-n; WtTe efcc:teJ • rr.-•i<lt•nt, 
Chnrk~ Th1>mpll<.ln; vice-.,rc•ident. Jlavid J enkina; 
s~rcu1ry and tren$urcr. Luther h.o\'alik. 

\• <Mn "" th" clul l>eeom"" fmancinlh nhlc ii 
t·x11~c1s 10 get club rooms au cl a 1 K. \\' . tmnsmil· 
tuti;: o m fit with a supenensitt.ve rectiviug scL 
Th~rc nrc two classes of mt:mb~"- stuJcnl amt 

rull members. The entrance fee ior 1he former 
i4 fifn· cents nlll) for the latter $!.00. We «<ten•! 
our iri' it:i.tion 10 ~Y 3lt13teur in the territory whu 
v.:i .. hea tn join. _\tlclrr"'.3 t he ~ cr"·ta_rv. Luther 
Kovalik, JU llunter Street. )lites. Oh10. 

Oklahoma Radio Experimental Asso­
ciation. 

The Oklaho= Radio 'Experimental A"·ociation 
w:a~ recrntly arr.mind for the pu•1•o•e of. drvcl· 
opine; ...-irdes~ tel~p_hy and 1e1rphony UI the 
State or Oklahoma The follo,.ing are officers 
for the comins:r vear: Adolph 'Yalton_ pre.•itknt; 
Donald D.tnvu~ •• .-icc-pr~·dent: ('lilford A. Srruth, 
£«rrtary-1re~-urer. and Keith D annl'l'. bll.!'ine<• 
mana~er. \\·c would like to hear from all am~· 
tf'ur.... in the- s~:ue re~arding thr ran•e of tb,.1r 
~totinn' '° th:tt "'e may communicate with Lhcm by 
w1rr1rc.. ~.\ddress 3..11 c.ommun1c1it1on!' to the 
n-cr•i:ary at !12'"~ \'t'. 'Ya.in St .. Oklahoma City, 
Okla. 

The San Francisco Radio Club. 
The San Franci«:o Radin CIUJ> i> ;a «•mll•ra· 

tivcly new or.1!3.nization. but the c lub ha' twenty· 
fhe mrmher-, with promi.,.es of a- man) mnrr 
rrospective membe.r~. 

This bein11 the only am31eur Noio club in San 
Frnnci....,o, it luL< 11Tnwn with rrrat r•J•irlit>, an l 
h~! ~ brioht future. 

The folle>win<r nfficers now hold olike· 'Pre•i 
<1'-n1. A. '"· ~hrtiiL h.; \le•-l'r<"'iilrnt. Frl\nlc 
Tn)'lor ; Sccrctarvl William Griffith ; Corre;pond· 

• i- • 'rcr~t~IT, T 1omru Ryan: Scr~~atU·3h.\nn~. 
C"mn Alllnntl_ 

.\II eorr.,.•ponrlencc •honhl be addre,><d lo the 
C'o rrr ... t1ontli1t't S;rrrt:ra--y. Thomas Ry-an, $2 Dow~ 
neyi St., Snn Francisco. Cal. 

Beverly, Mass., Amateurs. 
T~4"nt\:'·~;'"11 I mC""ttil rrc f th• Ec:~t-'"< C"nunt)• 

Am:itc 1r' \\ 1rt'lf'.... \~.H)c::atir•n of Ttr-v"' .. y )l:a -"~· 

£or all our work and the: second one as a 
spare only. \\ e wurk 9PC practically ev­
ery night and near]) all "eight" stations 
who ha\·e on:r a ha li kilowatt rating. 

C:,. C. S.IBL'\. 
~onhampton, llass. 

NEW RESEARCH LAB. AT MASS. 
IN'ST. TECHNOLOGY. 

The llC\\ elect rical re,._.:1rch laboratory 
at the :\J a'sadlU~eu:. Ln~titutc of I cehnol­
o~·. Camhridg<', l l a:.s., \\ 111 be situated un­
der the ccntra I dome and 111 the east ex­
te11 sion. h< equipmc:nc will include the 
Jrm:~L collcc11on oi anilic1al eh:crric con­
duction hue~ in the wurld. T here will he a 
2,000-uauiical mile artificial sul..marine ca­
ble, corrc>JJUntl111g jn cl1aractcr to usua l 
undcr-watt;r tclc~raph caliJc,, a 2,500- mile 
long-distan~c aeria l te lcphune line, a 35~ 
mile art ificial telephone suhmnrine line and 
two artihc1al !'owcr traniomission lines 800 
mill:s i11 lt•n1H 1. The Jaborarory will have 
a numher 11[ measuring dc,·iccs of unusuaJ 
l)l>c, :11111 a large amount o i specially built 
rc-carch apparatu~. 

RADIO SET OF SARGEANT E. C. 
WAIDLER. 

.\ photo oi m} old ::.tation appeared in 
your .\ug11>t, l!JIS issue:. The ;;;tation that 
I ha,·c no\\ was bui lL irom SUl!"lestions and 
ideas published in your magazine and by 
referring to my old station you can see 
how \\Cll I came oul. 

J lc.:rc is a dv,cription of my rccci1 ing sta­
tion lo"" coupkr of 2J-I() meter wa\'e 
length, mounkd in IM\ er cahinet, "ith ten 
1aps on secondary C<Jntrolled by a switch. 
1 he riitllt ~econdary has thirly-eight raps 
controlled h,· two switches on left of cab· 
i11ct. .\ ~111.rclock lo:ldm~ coil )r -1.000 me-

Amateur News 
attcnJetl a recent mcctin11 of the a,,,,oe:iation, bdd 
at 1h<" l li,h .;chool huiltlin~. 

lht.1ph I , nr). ui S.llcm. 1nc~jJr-nt u£ the ;u:.,r;o­
c111 1011, prc,1dr•l. The te· i:ire of the everung was 
• tall. h)' r. l'lith•rtl E 'IC}, of S;alcm. one o f the 
pionc~r$ iu wirclc~s in the cu ttr1 ty a nd " l!o for 
years hnd nnc oi 1he bcsr nmiueur EtaUon.> in the 
country-, 111: is naw n member of. the Institute. of 
Rudio •~ngillcers nn d or 01hcr wireless orgamzll· 
1ion:.. Tic 113Vc mueh cncour:igern"'1t to tile mcm· 
bcrs of t hr n•~ociation and told lhcm of some of 
lhe <lifficuh1es he h•d encount~rcd wbc n wireless 
wM ne". I l e prnmi«·d to CO-tlfter:He wi.th \he 3£50· 
cia11on nnd urqcd the members lo mterest ::ill 
county amnteur11; in the org;iniz.:u ion. 

It wa.- ~rran«:cll 1hal Sherm:in L)'ndt, o f Ab­
bott <1rte1, sbt>uld •end out every rught nt 7 
o'clock the (~<wcrnmcnt time &om his wireless 
stallon. as "ell ns the weather r<port 

Little Falls, N. Y., Radio Club. 
On Jnn. !?S, l'llfl, the Little Fall• (X. Y) Radio 

Club .. as onaniud at the \'. l.L C .• \ . building 
with the following offiec:n tlectcd: ClilioTd ?>le· 
Don.aid, president: I:arl RhuJ~ rice-pr~idcnt ; 
Al~n lla)~, <ttulnl'): ulan<l Yan Allen, as­
~i,101nt •rcrttan; Franklin Dill~nhttk, t~urer, 
and .\lkn [A,nt, chief oper:uor. The: other char· 
trr mcmlitn arc Raymond :'\eel\", Fred Ashen· 
hur-t, U,-1cr La• Stll, Ru«el llall, Paul :Mc· 
Dt>nald and Ern~t Chandler. 

.\t lb<' fir•I m~<tin11, s;cnrr.al nn:a.nintion ~ 
lhc main f('ttturc and •~vcral QU~"'cions as to the 
futurl" .,.,rre <ltcidcd upon. The financial t>rob­
lf'm \\a.,, the nw .. t ... criotb (IUbtion, and after many 
t'rt1po ... ttio11' 3 means of obtaining re\'t'UUC Otbt-r 
th.:ul thrhurh th~ wcdcl)' Juc-o was doocidcd upon 

We are always pleased to bear 
from young Edisons and Radio 
Clubs. Send a write-up of your 
Club with photos of members and 
apparatus to-day to: Editor "Ama-
teur Gossip" Section, The Electri­
cal Experimenter, 233 Fulton St., 
New York City. 

tcrs is included, also variable and two !txcd 
conden ,.ers for the clctcccor circuit, and an 
audion fOI' long distance, mounted un tOi' 
o i t.hc cabmeL. l or lucal work I u"e a Fer­
ron or a llalcun dctecLor, mountt.-d on the 
lower cabinet. For sending there: is a 1 _ 
k. ''. lrarhformcr and an air·coukd gap. 
The marhle switchboard a11d helix are 
home-made. The aerial cou,.ists of four 
pho:.phor hronze, stranded cat.Jes, each \IQ 
tcct long. cle' ated 1.2 iect and 75 foet above 
the ![round at t11e two mases. 

I hear ' \. \ C\er}· C\ cning. In the day­
ume I abo hear \; \R, ' \.X, X \S anc.l 
~. \ \, whirh I think j,, some raurd for a 
stati1t11 ui t11is '<IZC. I n-cdved my Radio 
Lcay11.· of A 111aica mcmbt!rship certificate 
and button and think the; an: dandy. They 

Fine Wire.I~ Tr.1n1mil tins: and Receiving Set o f 
S . . i:. c. \\ n.idler. 

may be ;ocut hanging io the cenccr of the 
picture. l think your magazine: is cxcd­
lent and can hardh· wait a month for it. 

S \Rl.r \ '\:T I· .. C. \\'ArDLFR. 
E. T .. J ... do. 01 i , 

Ju 'nun •• the rrquirrd amn11n1 i- obuincd the 
co n_!;truc1ion of ;& hu.rb·11owrrcJ s t:uion um.l~r the 
"!\U(H~rvi-.ion 1>f thr f'hirr oper;i1or. ..\lten Levee, 
will be dul~ in•talled.. 

The d ub "111 be plev('(! "' 1 ear fron1 other 
rndio dub and a ll con1m11ni1 '"i""' bould he ad· 
dre..o;scd to T he Li11lc F~ ll• Ratlio Club, care Y. AI. 
C. A ., Liulc l'all1, N. Y. 

Graceland Wireless Club of Lamoni, 
Iowa. 

The Graceland Wircle!'S Cluh bas been earryinc; 
'Jll ttl'tl\~ \\Or1'. lhr duh ~ltltion i' of the mo..;;t 
morlern type, 1h.- 1ran,mi11.-r con1 pri,inst 1 kw. 
tl'1>n-furmcr anti 1he Tc<eiVillJ:' •ct n '.'\:ivy l)'JlC 
tunin,s;: :tVIHl.ratu!' anti Dt Fnrt· .. t l\u.1lion with 
mulu-audt·fonc an11•lifier cr1uipn1t."n t. The 100 
foot .. ttJf ... Ul'J•oniuJ; "'"tr tor 1bc antenna L-. 
under procc« ar erection llfembcn of the club 
roru;i'I af Gracclanol College "urlcnl' an.1 hkh 
&ehool Hudcnl!. Tbe afficcl" lor th(' pre>('nt year 
nre as follow>: Prr•ident. Arthur B. Church; Yic 
Pre•ident. Dean Wi1?ht; Scercn:-y. J "'"' Ro · h. 
Addre•s all communications to Arthur B. Church, 
L:&moni. l o"·a_ 

The Gloversville Wireless Association. 
Several m"lllhA ago the Glo°"'r 'illc \\'irele .. 

.\ ... --.oci~tion ~·a.a nri;anize-d with the lolln\' 111;; vffi­
cer•: konard ~:.dick, 11r<'•irlt'nt; Carl Ro-•l •a<k. 
\-ice-prc•i1lrn1. Ra'."1!1on'1 lbkcr, ~crctary. The 
folio" WR arc memh.,r•: \\'illiam Yicltery, GeraJJ 
Luu..-. lllakdy Cro--, llaroltl C:ibhon•, Lnuis 
Kricir anil Floyd Oathout. 
~lcetm~ arc helrl every wrek :n the members' 

hnu-e< l'aptrA on "irrl<'·~ .1n<I el~trieal m1111ers 
are read l" the a•h·nnccrl mcmb·rs The mem· 
•~re, tUvi1J,:.d inrn t•Hl team• undl"'r the lc:idcr · 
•hill ui Ulal.ely Cross :11HI Ra,·mond Baker, •cl 
ihnut n111king pnrtahle sctL l}u11e 11 li11le field 
""'" "" 1!. nc he fore rht' dub my.1ni1etl 

Tl•o-r ini.rc>tcd 1huuld communieatc with Rav. 
mood Baker, 30 J;tccl A\'cnue, Gloversville, ~. Y. 

The Inter-City Radio Association. 
Tho l nter-Citv f<a1lio A•i:aclntlon of 1\ll ~ntown, 

T''I.., was or~iretl la~r Nnvemh.,r. \T ~rtiotl" ar< 
hcl•l c \'er> l'ue>•lay ul11ht. .\II the mtml.rr• 3re 
<"1ui11r>"'1 'wi th cnm11lc1c <tat ions. The rui •ire of 
the club •<"em~ co he 1•romi•in11. Th<' nfficen :ire: 
T 1h11 Rcrnliar'L 11rr .. i1lr11t: \\'i111nm J l\.rr-i1, !:ecrt:· 
ia""·: fnhn R ~ch 111, "'1licit11r; flavid n. Good· 
Hni!. l1~""'""'"lt'i;1lir r~ i'l .. •1t ( t n,. 

.\11 cnmmu"ica1inn coucc-rnirt<{ 1hi!' orrr,iniza-
t ;nn ~l· !>t1t.I ht' Att.lrt'u ... ,J in thr cc fr!.;lr-v, \\'tH~:un 
J Kre1< M3 Xvrth l'<nn irr..rt, .\lltnt "n. l'a. 



Vlbrnllng A.C. t o O.C. Rectifier. 
(So. J.Ji9,515: issued lo Lester F.. 

l'rnnce.) 
Thi• •-lllratios; rc:qilier utilize.• 

both baheii tlf tbc cycle and sccur"' 
lJ•:trldell:> OJJeration oi th. contaU 
J>-Otnt s "hen '<UP{llymi; ~ni-dir~tio1;1-
al current 10 a rtt~nru:: t'U'CUll 
•hie.Ji may or may not ha,·c ccumter 
E.'1. F .. by prontling me=• wheTC• 
hy the tt<>ints <.ball not make or 
break contact until t.he •·oltag" of 
the charJrinR' w:n·e e11uah :u lra•t 
the •·olt.,,e of the rttci.-ing circuit. 
"hen there will he no differente of 
µutcntial ltct .. cen the point&. and 
con cqucntlor on ~parking ~lc"1l.ll 
arc pronded to CUAhlnn the impact 

oI the points and to permit the 
point< to move together or with e:Kb 
other, as during the peak of the 
wa•·e. The in•trummt antomaucally 
01•~ the charginir circuit •o that 
the ba11ery cannot discharge. if for 
a.nr rca.on the rtttilicr should case 
OllCT:ltinr. Also it will not pus 
re\'er<ed current into ~ battery. 
11 employs a vcrmanent ma.llllct and 
a compound elcc1romagnct to affttt 
the.c res11J ts. 

Salonced Telephone T rnnsmltter. 
(No. 1,176,725: ifiSUcd to Edward lL 

Am ct.) ' 
The inventor bas here provided 

an cl~ctrical tran"fllrtter in which 
the actuating iliaµhrai;m cannut 
c.hange the fixed oj>erathc adJW.I 
mcnt hctwcm the c utrud"" or the 
~arinblc elect• ical resistance. It has 
a tcn~ion ,1.,,;cc placing th~ di•-
11brnl!'llt untlcT •pnnE; tl'Jlsion anti 
applied •O as to dnw apart or sep­
ar~te the c:lcctrodcs and whereby 
the electrodes :rre made to form a 
part of a 5Jlring balance. Thus they 
form a i;ensltiv" device for indicat-
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qTENTS 
ini; the inten•i1y of the ~nund wave 
lm1nslfit~ received u1..ton the tra.tl~ 
mtttcr din\•hragm and prrn:luce u1><>n 
t_bc \ari:Jb ,.. t"lcrrricaJ rcs.i .. 1..auu::c- mA· 
tcrial the prover actiun and reaction 
for rcllul:uing .an cl«"tric circui1 in 
rtlati\e proportion to the '"OUn•l 
wa,·c 1rnpul ... ~s r~ceiv-erl Uf1fln the 
tran miner ·H~phn;!m, whlt.h if thus 
m2•le to att a• the pan of a •en• 
'"'"" 11•rinr -.c:ale. 

Electrical Heater for KeWcs. 
(:-lo. l,llSJ, .:4: issued to \Yilham 

L Water!'.) 
Tbc object of Jbis inventton 1• to 

pro\,,lc an dee.inc lic.a_tcr su111 .. •rtrd 
frnm the ltd or co,·er of the , . .,.,.c1 
an<I •P~Ccd therefrom, the hc:atcr loc· 
ing 1cmo"3hlc from the '"'"'el with 
the: lirl or cover. The hratcr i' 
prefcrahl) in the . form of ~ •11iral, 
1n urtler 10 obtatn a sufficient "". 
tcrnnl heat·ra11iating surface. The 
llentcr i• •ccured to. anti spaced 
from, the cover of the vessel by 
mean• of a pair of bolJow tube$ 
which al•o <erve a.• conduit" for the 
wire, carrying electrical cncrn tu 
the heater. 

Ball Joint Electric Llghl BmckeL 
(Xo. 1,186,HS: issued to llaroltl 

J obn ~c'lflDan.) 
Thi~ invention relates to :m ad­

ju<iablc lamp braclcct, in which mun> 
ar< pronded for incre,.,,.inr; the 
frir11onal contact between the ball 
m=hcn antl the --ockct members 
fur taking up wear and in•urin11 a 
ti~ht fit bei:wecn the m<;mhet"'i. Tl\• 
primary obJt!Ct of the 111.-cntino "' 
10 con~truct a lamp bracket of mcm 
h<r• through the medium of which 
the la.mp may assume a variety o f 
pOA1uons irrbpc-ctivc of the con .. 
nrctions lirtween the la.mp anti the 
sta1ionary su111>0rt. 

between ground G and aerial or no-
1ennn J\. A second or p1>tential­
r1i•ing ctJil 2 has conncc1etl ttl •me 
of ir.., e111Js the rcce:ivwg a1tpara1uc 
com1iri-in~ 0 lc1cc10T [), 1dca>hnnc ·r 
:iiml VQ.~ntiomctcr con.si~tinJ;; u( .re 
~i•tance R :md ballCTY B. 1 be 
<ttb<'r rtHI of 1bi.< coil 2 i• free. \ 
tbir.I coil J may b;ovc one 1crminal 
l cmnr.crc-cl u -.rround as !i.howrt. the 
uther terminal being left fr« The 
in~· .. nthr ~:ty~ thal b~tttt rn.ulb arc­
ac:com11luh"'1 by thus tli•p«-n<in11t 
with the closed or 50(:ondary circuit 
bcrct<•iore cmplo~ In u.c. the 
01•er11tor adjusts the relation• of 
coils 1, 2 and 3. and thc clctector D 
nnd 1ic>1rnriometer R. B until be oh 
1non• the he-t re5Ults, b inclicatctl 
by tcl~phone T. from any ghocn 
1rn11'mi..,,ion. ~o adj ustment of the 
lnduc1anu- of coils 2 amt l is 
needed. 

"'" Wireless Telegraph Delrctor. 
(~o. l,l!t.?,946, is=e<l to Rou C. 

Yosburgb.) 
lmprov~I fonn of ~o tlctcctor 

uttliuni; two rectifying mineralF, 
carboru111lum :md furo-,;ilicon, >ub­
"tnntially mounted in a dust·proof 
tonuliner This combination is 
claim•d to be \·cry sturdy ancl not 
cuily knotoked o ut u£ 3djustmcut by 
mccbnnical jar< or :uHenna d is­
charges, srntic.. etc.. 

£(0(:trical R,elay. 
(lofo. l,18S~4U; issued to J\age Pct· 
er.cu, of Copenhagen, Denmark, 3'­
slgnur lo Kemp & Lauritzen. of thnt 

.. city.) . 
R,ttdio R,ooei•ing S~tcm. J n this rell\y the circuit·dos1ng 

(~o. 1,184.376; issued to Greenleai members are l0<:2te<l in a closed 
Whittier Pickard.) chamber clulrgcd wit}t b~liwn o.r ni-

l n the ilJUJ1tration• an inductance trOJl'Cn, etc .. gas. which t5 sn h1rh
1
tr 

coil or receiving-coil 1 is connected attcnu:u~d 1hai n l>O~ ... e~SC3 an ai ~ 
COPIES OF A NY OF THE ABOVE PATEN TS SUPPLIED AT IOc. EACH 

quatc electrical conducu"ity for the 
puqmR of kcc1 ·iog the clrc111t nr 
circuits clo!K'd h" the ~aitl m=l><:rs, 
compleied for a· certain timc after 
the rMrant of contact of the vlbra· 
tin!f drcuit-closini; mcmbrl"I The 
acuon i~ aided hr a ,..,u indu• 1ancc 
cnil in the circwt. 

Combined Vehicle Lamp 1u 1d Hom. 
(:\o. l,185.i40. "'u~I tn Xatbantel 

B. \\3les.) 

Auto lamp anrl born are 1ncln-c1l 
in a commun ra..,iog ui .!<Uil.JJlt' Jc .. 
sign without im1•ainng tJ:ie cffici~nc.y 
of "tthcr. The vibrattng .,Jectnc 
born i$ /laccd hack of the lamp. 
the -onn issuing through the bol~ 
a.round the len• how.ing. 

Head-Support for- Radio ' Phones. 
(No. 1,182,896: i<sncd 10 Fr.ink C. 

Dafuou.) 
The objt'.ct of the present inven­

tion is to f)rovide improv~cnts 
whereby the rar 11iecc or receiver 
will be nutcmat1callf locked in any 
11o~it ion to which II ;,, moved or 
shifted, relativdr to the hc:id viece, 
... o that the car p1ece or rcl~1ver may 
be held more or Jos Jirntly a11t1in•• 
the ur 0£ the user, or •wung ou t­
"""rd as dcsircc.l 

Telephone Recehcr Su pPort. 
(~o. 1,179,896; k•ue<l to Charles 

S. Cate.) 
This invention com11risc!> • snp­

J•Orting arm th:u ~ fom1~ ••tlb. a 
circular aperture or npmtng at 11> 
ur1•cr or outer end throug:b which 
tht telephone receiver i5 to he 
I'""""" and supported durlna the 
convcrsmtion. The suppor111111 •rm 
IS pivot:illy mounter! nn the b~ 
11icce that is ~c<"ur<-<l to ~ny fixed 

support, Qnd m-:~· arc ''""id.er! for 
!nctionally r"uun111i;e ~he arm in '\ny 
de•ired 1>0Htion or :uliustmenl 1 be 
<levic:e i~ designed tu hC" "'cured to 
a fi>tetl separate support, 1t dc•1red. 
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Phoney Patents 
Under this hcailio;: are published electrical or mechanical ide.u ,.hic:J1 

our c:Je,er imentors. for ~ns best k nown to Lhem.sehes, hll•c as yet 
nol patcnted. We rurthcrmore c::lll allentlon to o ur celebrated Phoney 
Pawnl Ofliu: for the relief of nJI •ufrcrlng da.ITy Inventors in this coun• 
try as "'e ll as to r Lhe entire unhcrse. 

We a ro re\olul.ioni7.ing the Pawnt business and OFFER YOU THREI! 

then you baven•t 11 s m ell of the Patent yet. After they . have allo.,.'Cd 
the Patenl, )Ou must pay Another $20.00 as a final fee. Thal"s $40.00 I I 
WE PAV VOu SJ.00 a nd grant )OU 11 Pho ney Paten t in t h e b11rg11ln, 
so }OU save $-U.00 !l When sendi n g in )Our Phoney Patent appllc:allon, 
be sure that it is as daJT) as 11 lovesick bat. The druficr, the bcl· 
tc r . Sim p le sketches nnd " 1h o rt d "5Cription will help o ur stoff o f Phoney 
Pntent exnminers Lo issue 11 Phoney Patent on your lmcnllo n In a 
Jiff). 

OOU.ARS ($3.00) F OR THE BEST PATENT. If you take your Phoney 
P11lcnl lo Washington, t hey chnrgc .)'OU $20.00 for the i11itlaJ fee a n d 

PHONEY PA TENT OFFIZZ 
A. FIZZ SWABBER, OF ·untA.PLECREA.l\I , s . o. 

l\IECHANICA.L ~ODA DIS PENSERATOR 

No. B 2SO. 

T o Whom It lfav Co111Jole: 
He it known, U1al 1, A. Fizz Swahber of 

the city or .t\ulmaplecream. \utt) ( 1111111\, 
in the :;tate of Slow Decay. have promul­
gated, invented and outvented an auLOmatlc 
soda fountain oi che aucomat t) pc.. The 
main and immediate purpose oi my inven­
tion i~ to do awa,· entirelv with all ~oda­
coun1er clerks and- fizz-bartender-;. I there­
by c;ave the entire working salary of the'e 
unc;anita!) bromide mixers a!> well as ~av­
ing a long-~uffering public from germ dis­
eases occa!'ioned by said synip-,Jin)!crs' 
unsanitary lingers explorinit innocent soda 
gla,~es and sundae dishes. 

Another object of my itwe111 iun j, to 
fashion the sod a 
glas~es, 1, as well as 
tbe sundae dishes 18, 
or a hard but thin bis­
cuit dough similar to 
t11at used in the com­
mon ice cream cones. 
Thus these recepta· 
cles do not have to 
be cleansed or washed 
but can be drunk 
right with the soda or 
sundae. I say 
"drunk" purposely, 
for the rca•on that 
the dough becomes 
soft and mushy after 
about 19 seconds and 
if not gulped down 
quickly the contents 
of the "glass" will 
s1)ltrt over the cus­
tomer. 

This, howe\'er, is 
nut a disad\'antage. 
Quite to the contrary, 
notwith,tanding. it is 
a great tacti<:al ad­
,·antage of considera­
ble harmonious im· 
portance as will ht il­
luminanlly obvious 
from t11e following: 

Specification s Fully Charged 

or rather :\JUST I~ 1lrunk, doe< away with 
all this enormou~ time Jo,,_ i;utting each 
customer's ,oda time f rnm 19 minutt!S down 
to 19 seconds, a saving of 5.655% in lime 
alone. He simply can't stay longer U1an 
19 second" unless he wear• a bathing suit 
and doesn't ca.re for lhe certain soda 
shower l>ath. 

From thi:. is becomes apparent that even 
on a hot day hu~iness will run smooth a,, 
clockwork and there "ill not Ix any undue 
crush. Even wh~n the counter is lined 
three deep. lhe third man can figure the 
time accurately whic-h it will take him to 
reach t.he first line trench, in other wordi: 
his wailing time \\ill lie 3x 19=5i <ecoacls. 

Patented Sundae the 5¢ 

place the "glnss" beneath spout 13. and 
tum switch l-1 whereupon valve 15 a llows 
4 ~ cuh1c ccnu mctcrs of phiz.zw:ttl•r to 
gush fonh. .\s the vah-e dn<c<., tri!lgcr 
Ii pcnniU• a ;;lraw to shoot 11' \\ n inln the 
"glass:· Arter gulping d•>wn lh~ drink 
plu~ "glas~" in a <:ingle -.wallow, the sorla 
fiend cardull) licks off the spoon and dries 
it on his trousers.. In case of a "~he," the 
powder puff will do excellent senice. 

What l claim is: 
1. A de\'ice which will dispense a better 

drink quicker, wiihoul the help of an un­
sanitary clerk. than the best drug Hore in 
the Sahara Desert. 

2. A time--aving e.xpress sorla swallower 

J l is a well known 
fact su1worted by 
much rhetorical evi­
dence, that on a hot 
dav it is next to im­
po~sible to get next to 
a soda counter. This 
i" It\· no mean« due to 

Herc's t h e Latest in an Automatic "Jit ney" Phiu-w11ler Dispcnscrator. Every Fla.or l1as 11 Meaning AU I ts Own. 

a hig thir,t rush. Stati5tics on the subject 
prnve t11at ~ i 16% of the cuqomel"' hang 
about the fountain fnr an average of 
18 iZ 89 minutes each. U the fountain can 
accommodate but 10 prople ft mean!> that 
it takes almost 19 minutes hefore the next 
ten will he accommodated. Now. mani­
festly, it docs not take 19 minutes to dr ink 
a soda or to eat on a Monday a sundae. 
Where then is the time loss? In ga~sing 
and gabbing on the part of the customers, 
or otherwise by their loafing and watching 
the while ( ?) clothed soda-contortionist. 
).[y novel soda glass which can be drunk 

The ·'modus operandi" is as follows: 
First in<;en jitney in sloL After the 

automat pours the incandescent flavoring 
(3) from spout (2) into eatahle "glass" 1 
the victim places the "~lass" under spout 
12. As the jitney oscillates through the 
machine. it impinges on switch 6 which 
starts motor 7. causing emlle~s spiral 8 to 
revolve. Ice cream 9 is for<:cd from the 
depository 19 into the hexagonal recep­
tacle 10 until it is Full. This stops the 
motor and allows the ice cream to pass 
trap 11 and down into the "glass." 

The third step for the customer is to 

device which will t:llt down the swallowing 
time to 19 ,.econds eastern time 

3. A «amtary soda and sundae dt5p<•nser, 
dispensing with glass ~lasses, sub~lituung 
therefor drinkable non-glass i;las•es. 

In lc~timony whereof, I put mv zc:il this 
38th Dog day in the City of Xulmaple­
cream. 

(Signed) 

Witne~ses: 
Watcha Rave, 

A. FIZZ SWABRER, 
By /ii,f attorney, 

Francis Crimi~. 

T. Screamsody, 
Geca K utfosfate. 
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OFFICIAL LIST OF LICENSED RADIO AMATEURS NOT TO APPEAR IN ANNUAL GOVERNMENT CALL BOOK, 
UNTIL SEPTEMBER, 1916. 

Ca ll 
idicn11l 

!?,\IS 
2AJA 

2AIR 
2AHV 
!!..\IQ 
2AH1 
2..\IT 
2AIP 
2AIG 
21H 
2Af\' 
:!.\IK 
2\HU 

2.\f\' 
:?.\IL 
2J\IN 
2.\IC 
2AIO 

2AJD 

2AJH 

~Wr 
2AAM 
:!AIE 
2A.IU 

2XO 
!?AKW 
.!.\JI 
2AIJ 

3QN 
3MA 
3AKP 
3AKC 
3RX 
3D E 
3AKK 
3AKI 
3AF'T 
3.'\KM 
31lC 
3AKH 
3PR 

31-" 
;i;J.\AK 
3.\.\K 
3.-\Kf\ 
;JQO 
:JMR 
am: 
3..\KR 
3QI 

3ADP 
3AKW 
3MQ 
au. 
380 
3AKS 
3HU 
3BV 

3ADP 
3AKO 
3AKF 

4DH 
-lOD 
4DG 
4DF 
WI 

·IBC 

.;All 
6BP 
SAK 
51JU 
5AY 
SAi 
SBX 
SAN 
SBG 

6BT 
5AX 
58£ 

6PC 

~ 
TON 

7CR 
7HO 
7FN 
7R.K 
7MF 

i:llW 
70A 

Amateur Radio S tations Licensed by the Bureau of Navigation D uring the Month of January, 1916. (Continued.) 

st.cohl> ""'nuC'l'-(Conrd.) 

OWJWr of otntinn. ! l.oonlion or au.lion. 

Daw<0n. Fred • . . 414 Laurel Av~ .. Arli~Lon, N. J ... . 
Drnpe.r, George B .. .•.. .•. 1 10~ :·'.~~~eon .Ave~-~~ :.~'~. 
Ee1bert, Hugo L.. .... 682 UcrGCn St ., Brooklyn. N. Y ... . 
~vcr1n~ham, Chas. E... ~'ClG 9th St .. T roy, N. Y ... ._ .. . 
Fink, Gu~ta•·c.. . . • •. 315 Leno~ Rd • Brooklyn,?\. Y •... 
Giefer, Frank H .• Jr ..... We11t Briiihton, N. Y.... . 
!Gluck, John. . • ••. 1709 Park A\•e., New York. N . Y .. 
llnrper, AU!lustUS L ...... 12 \Y:uhillSlOn Ave., B'kh"n. X . \' 
H2-. Osborn F ........ 215 Uh St., 1\..-wark. I'. J. .. . 
lliller. Harry E. • .. .. 5 Ch;ules St .• \Yest~.~ J 
ohnaon. John A... • • • ICY.!t; :!d Aw:., Nt'w York. X . \' 

k. NaLbanicl L....... Am:in11:mxu. N. \' ... 
Littleficld, Chas. E. ....... :!672 .:llan-fi~ld Pl., Sheepsbead 

Bay. N. \. . .. 
.Miller.~ ....••••. Hunlini:ton Station, N. V . 
).lulc:ahy, Frank B .... 1141>. Hi\lth St .. New YorK. ;\.. Y. 
OsLrewich. 'Thaddeus.... 116 \\'avert>· Pl .. ,..;l'w York. N. Y .. 
Pfallz, Orlando R. . . .il2 W. l :!:!d St .• l\ew York. N \' 
Pieri, Donald.... . . . • . • • • . W("!ltchCt!t~r and Dcrgcrn A\•e., New 

York. N. Y . . . .. 
Redfern. Wm. W., Jr ..•• . • 2210 82d Sl., llt!lll!Onlllll"Sl·bY·tbe 

&-a, N. Y . . ... . 
Recd, Ctttl J.. . . .. . .. :?O Coll~qe Pl .• Newark. N. J _ .... . 
Rowley, Herbert G. • . .• 107 Clliton Aw: .. Newark, N' J ... . 
Rupert, StCllhen E. G . . • 1117 2d St .. Pclbatn, N. Y . 
Ru••· Erncst.O .......... .\t!311dc Ch}'1 N. J. . .. . 

holi. Frank A .. :!SI l'\1-w \ uric A\·e .. 1'ewadt. N . J . 
Scull. Waller ............ · 121.lO Fairmount /\\·r~. Je<Yv Cit)· 

N. J . - . 

ffi
'Tamburino, Anthony ...... 11\3:! P.arkt't St . N<"W York. K. Y .. 

hompeon, Harold- .. :!I R°'eSt.,P..ittt90o,N J . 
~·illey. R.. 'T • • • llGI) R<-<trordAH. Brooklyn, N. Y . 

White, Clinton R . l'>-1 Clinton Ave .. Brooklyn, N Y ... 
TillRD orsTIUCT. 

B.'\COn, Barry E. • . 15:!7 Girard Ave., Phlla.. Pa . . 
Allee, Charles B. 100 Linden Ave .. Rl\·ert.on, N . J .. · 1 
ll•u..dt. R. L....... .... Wood>lo<:k, Va . ................ . 
B:u!ford , Robi!rt F .... • 112 W. 17th St .. W ldwood. N.J. . 
Uwskey. Harry L . . ...... l.2S W~to,·er Ave .. Norfolk. Va .. . 
Chlam, Tho1nas A.... .. 31ll70St. N.W, Wnbsini:ton, D. C 
1.>olbow, Geo. W. .. .. • 215 W. :l:M St .. \\'tlmlngton, Del . 
EllCnhnrcl, Stanley E .... Ull::! Gordon St., Allentown, Pa . 
Kioenhu111:r. Harry D .. 71-l N. 1 llh St., Reading, Pa. 
Golohtcin. Wm. . .. l.l42 N . Cll ntonAvc. Trenton N.J. 
Gret'n Daniel J. . 1lJOSa•hin1non St., Cape Mar. N J 
(;ret'nfi Id, Robert II . 111:?0 \\'. Onturlu St .. Phila... Pa. ... 
lliunbllf11, Russell. . 105 E. Crociu Rd., \\ildwood Cr~l. 

llerandci. Roger 13. 
Hn101;;M, Ja3.. R 

Jlopl<ln•, J ..s. R 
Lewd, \lax J .. 
l\.lcCl•1•k.e>•, J. Leonard .. 
\lwidclkern, l\.1aurice II 
Paine. Jruo. P . 
Phillips. Ra>•mond B 
Poole, Geo. D 

N J .... 
132'1 n1ew fa Allentown, Pa 
321-l W•··tA'". !\~rt !\""'1', \'a. 

1

3:?1 I \\'~,l A\·e .. Newport ,..;ews, Va. 
_>z.! Jack~m At • Trenton. N. J .. 
112 B.....W St., Pll.lmyra. N. J .. 
:J:H9 ,..; . l.ith St • Phila.. Pa. 
,,:?.'I South St .. Pvrt•.mout.b, \'a . . . 
l!JO \\' :!Ith ~l , Wilrnmgton, Del .. 
~I U1• ,lnut A\-e., Ncwpon l'cwa 

\'a. . .•.... ...... 
Reed. Rkhartl M •.. , .•• 7113 Ma.in St, Rh·cnon. N. J .•. 
Reid,). Garnett ..... ..... 700 &J11wood A,e .. Richmond, V:t 
Rid11wu)·

1 
A. King . . •.•.. 6 E. Melrose St .. Cllcl!)I Chaw, Md. 

Scbafl, t.1erleS.. ..... Riv~non , N. J ................. . 
Smi th, Alan. P .. 3d • . . . • . 11> E. Ml!dllOn St .. Baltimore. Md 
Smith. Hru-ry F .. _ . . . . 2H E. Roa St., l.anca&ttt, Pa .. 
Walton. Urcwcr G ......• 1120 N llou,·irr St .. Pbila., Pa 
\\'at.aon, P:ut1 c........ j21t,;'' n~ _st.:.:~~~-~~: 
We s:cl. c-..,.,. B. 716 Mam St., Rhenao N. J • 
\\'ii"''"· Ru> . • 30th&: LocusL St., Wllminllte>n, Del. 
\'oung Men's (.'hns. AM'n U21 Arch St., P blladelph.b, Pa. 

t u<'Rnl DJ'>TlllCT. 

Cbnrcb. Ardue W . . . 196 Chapel St., Atlanta. Ga .. 
Emory Un.i\·erait)'.. . . Oxford. Ga 
Hawk.int, Mnrion. . . . . . • 1 l Richmond A..-e, Atlan12, Ga 
J ohmtonP, H:'.'l P • • . • 1116 s. l<A!iain Ave., Tamra Fla 
Rot.btoclt, Wm. . .. • .. .. 51~. ~ldge A\'t!., \\-IOSton-Sal~. 

Watkiru1, C. E. ....... .. .. Fn1l Plcro.e, Fla . . .... . . . .... .. 
FlfTll DIST1<1<•. 

DCllfcr, Carl G. F •....• 
Butcher, Cecil F .•••. .. • 
Cm,·tn, Wm. hl. ... . •. 
Crccnla"'• Paul E._. _ .•. 
llaJI, Henry .. 
Jolld. Durie R ........ .. 
M2rlln, G~ri:e W .•• 
t.Marn. Monroe\\' -... 
l':lfkes, Thos. F. • • . . .•• 

,;,olb» Clarence M 

1:f:Jt·l\1?:ri!. .... : . 

217 E. CommorceSt ,Altus. Okla •• ·1 
123 W. l :!Ll.1 St .. D all3s. Tex.. . 
l5 Ill S. I ~th Av.,., liirmingham, A.Ill 
Frnnklinton. La... . _ ...... . 
~'·ii~. Tex... • . 
1103 Gibson St., Mu•kogcc. Okla 
:!09 S. Edgefield A' ~ , Dallas. 'Tex 
Gli'J N. 4th St., \\'ru:o. T ex ...... . 

~
2-111 Kcnsininon St.. l'am\Yille I 

Tenn. • .. • 
lfl.11...ocwrt l:ot , M Wlkogce, Okla 
:!'> .:llcnicl: St •• S.hrc\·epon. La. 
l I s. bl h St..., \\'a co, Tex.. • . • • . • I 

SJXTlt DISTRICT. 

ISp:u.afore. J05eph .•• •..•.. 153-AfllbertSt., San Frnnci..cco, Cal 
SEVE1'"111 VISTIUCT. 

l
Arm•lcad. Ja!.. H .... ..... 11:! E. Otb St .. Aberdeen. Wash ... 
'flarrelt Geo. G.. .. • , •. • 12001hh Ave., Lewiston, ldllho. 
E.niibal.m, B.,rnard .••.... . 0 N. 11th 1\ve., North Yakimn.. 

Wn.•h.. . . . • . • • ••.•• • 
Grntke, Chas. E....... • 5 17 Crand A\·C .. Anorin, Oreg. 
II aw kins. Ernest P .. ...... 

1

/iSO Grand A. ve .. Astoria, Ore11: .. . 
Holloway. Wm. L .• Jr •.•. ·I~ ll<•mlocl: ~t., J.fcleoa, Mont 
Kc:rt90n. Ross] ...•..... 322 1 ~ J::. 28th Sc.., Portlnnd. O~. 
Miller, Geo. F.. • ...• ... J()(l.'i E. 01\'iaion Lane, Taoorna 

\\'ash. . .............. . 
111it<'hf'll. Walter L. • 3613 DeJumoreA\'e.,Seatt.le, Wash. 

1
0.<.:UlllWt, \\ m.. • . .. · 110:!!1 F:. <.:bk.k.atnu SL. Portland. 

Ore: . . .. • 

I 

l 

.5 

5 
.5 
.5 
6 

.5 
5 
5 

.5 
.6 
.5 
.5 

.6 

.5 

.5 

.6 

.6 

.5 

.5 

.5 
1 
.s 
.5 

5 
. 5 
.6 

"' 
.5 
.5 
.15 
.6 
.15 
.6 
.5 

.5 

.II 

.5 

.5 

5 
.5 
.5 
.Ii 
.5 
.5 
.5 
.5 
6 

6 
.5 
.6 
.5 
. 6 
.5 

1 
.6 

I 
l 
l 

l 
I 

. 6 

.6 

. 6 

.6 

. 5 

.!I .u 
I 
.r. 
.5 
. ti 

I 
. 6 

. 5 
6 

6 

1 
.5 
.5 
.6 
.6 

1 
.5 

II 

7HR 
7JN 
7GE 
71\!S 

7s;F 
7!:iW 

iRH 
iPC 

'!ANO 
ij,\T 
'>l'F 
St\NR 
SA.NW 
81\NJ 
6CT 
8l\"IY 
Iii:'\' 
ljj\Ml) 
81\NK 
MNP 
8'\NS 
SA.NV 
81 \V 
&UW 
bANlll 
8BO 

t..T 
SANU 
CR 

8DK 
Sl\NL 
l>UI 
b/\.'1Q 
l:iCS 

l:IVA 
l),\.'l/X 
l)(.,j 
8N"f 
l>AP 
!ilU 

~ANT 
!iA.'1N 
-,1u• 

'>RZ 
-..\Cl 
-,\T 
'1 I 
'>8$ 

ODT 
llWY 
!),\AR 
owz 
O,\AI 
OIQ 
O, \.\G 
10.\ AC 
11l \.UI 
ifl lW 
,uur 
!l.\.\C 
O.JD 
~I \AK 
OWX 
!llJ 
;no : 
!I \AJ 
9.\AIJ 

U.\ AL 

II \AF 

~
l•\ 1\' 
IU<l 
ll.\A I•; 
I;\ \:-1 
0 \ \Q 
un 
'I\ \ll 
•)W\\ 
•IJIX 
•!Ult 
'I.\ \U 
•11'1: 

iil:\"'l:,'TU or8Tn1cr-1Cont'd.) 

Owner of BlllUOD. 

Rrkhcn. H oward G .. 
Richnrds, John, Jr 
!it.enet'r Guy E ... 
Stecnsett. lllark D. S. 

Stoner. Llo~·d E .. 
S".w, Emil ...... . 

T eeson, Robert 
True.dell. Herbert M .. 

Locnuon of atauon_ 

. 1011 E. :.IOlh St .. T acoma, \\'ash •. 
J.13 Motte St., Meade vflle, Mont. 

• f.1() 01 h St .. Portland, Orr11 ....... . 
. •. ~'06 N . Nach~ Ave .• N 'Tnldmn, 

Ww.h ........... . 
R. F. D. No. l, Astoria Oreg ..• 

jH~~~~ulh A'"'-· P~~~· 
Camas, Wash . . .. 
:!i:!O £. f>3d St., Seau1c. Wash.. ...•• 

C!;llTll DISTIUCT. 

Baislc)', J. E\'lereu ....... 3:!G('()JRCSt .• W1'3.lldollC, :\licb ... I 
Barton, Howuro 3 Cla>• St., u Roy. N . Y •.. 
llclll'r. lliarold F. ..... 731 W \lar-;St., Bucyru- Ohio .. 
~""n. Walfred.. . . • • . 16 Central St .. Batlle Crttk. J\licb. 
Brown, u Roy.. R. F. O. No. 8. Hamilton, 0 
Bur11oon. \\'~ry... liOI N. Buter St., Llm.1, 0 ..• 
llu•h, Cnlude M R. F. O. No. 41. Weedspon, N. Y . 
Carpentt!r, Doualu F ll5 Union SL. Wllk.csb:lrre, Pn ...•. 
Jaclu!on Co .. The C. F.. I· inclluy, Ohio • • . • . . .. 
Cr.ui;. Palmer .. :1:1117 (,l~mnorc A\'l• .. Clndnnati, O. 
Ernest, Robert: A.. Ill 16 Prospect St., Springiicld, 0 ..• 
fallne, Geo. A... I Ill!> K 03d SL, Cleveland.() ...• 
Foltz. Harold H .1.; 1 R.luxl~Avc.,Alcron.Ohio ..... . 
Glau.«:. Edwin Ii 2171 li..U5th St.,Oe,·ebnd,O .... .. 
Green, John W.. .. Bodth L,Alhtnbula. 0... . . .. . 
C1egory,_P. I., • 2:!0"~ WubingtonSt..Conneatu ,O. 
Grigp. Kenneth C.. HO I· or'"°t St.... \\ clllngwn, 0 ....... 
Kimberley, Frank. Utl;l Monterey St., Pittsburgh ,Pa. 
Hluh, Leo E... • • l~">l ~- HI~& .. Colun1!,u!. 0 .. 
Jensen. Lumcr J .... • • • • . 6()1; l'arlcaide A,-e., Bnfialo. I'. \ ' .. 
Jobruon. J. H. E.... • • • • :uo <.,l.,nn1\•e., S11rinl!l1d<l. Ohio .. 
Kobro. Frank •••. 77 11 <.:entral A\·c., Ot:\ cl;wd. 0. 
Lcpl>Cft, John L... • •••.. lo 11 £. Church St., Galion, 0 
Later, Wm. G ...... •.•. 11-0 N. Dh·l&lon St .. Bull.i.lo, I'. V .. 
Lcw11, NeL<on . . ..!!1;!1 l'r.~ter St.. Cin.cmnnu, Ohio. 
Panlrldge, Walt.er T... JlJ.'i!l Wn.oblngtun Aw .. Sal;:inaw. 

~lich... ... . 
Peruce, .Henry A.. • •.• 2:!3 t~ar St..., Bullalo. K. Y •. 
Philhp•. Wm . .M ... ..... .. 77 lllnrkel St .. Mt. Clemens, ~ich.

1 Pi1JCr, floyd B... . • • . 142 UrctkenrldgeSt .. 8uffal<l, N. \ . 
Proffit.. Jerome tl. . . 17 1 Lint<>ln Ave .. l3riugcpor1, 0 .. . 
Reich. Herbert. . , 111:!3 Atibu r)· A\'e,. O e\durul, 0 
Ross. Donald H •.•....•.. a15 Coromuowea.U.h Av~ .• Detroit 

Mich..... . • • . .. . .. 
Sl}iield, Chas. O. Frankfort. l\lkh • . ••...•.•.•••.• 
~mr~. Warren A 161 i::. Ma.in&.., Br.td!ord. Pa ••• 
:Su1<:rl:rnd. A.nnur K, Jr 1 1~ . t~~-'"' ~~ . R<><'.hdlt<'r, 

1 uruuuU, A!t1111u le. I lb7 1-onJA A>r.., $pTi.J1i;I. ·l<l, 11. 
\\ 11.ll<·r. Xdlir ~- . • • UIS X 4tb :Sl .. Cru:nliri<IJ....,, t• . . . 
\\ 1?11\'t!T. llf!JU} C. . • , 11.10;! lklLuro .\\'e., Piti.,buri:I~ Pa 
\\ ill4n.,,, IU) 0>011J K ..•• l:!L:! \\ ... tl:..L.~ A,c., LaJ.u,......J, O . 
:;,..,..., UonaW ... 1:!3 CanlM>ld .he., Detrmt, :l1irt1 ... 

Sl,"TU OljfTkJC.~r 

811.ld""'· &!ward F..... u:r.I Cra\\iord. A\·e .. Dixon, 111 • 
llilnuclwl, Carl It . ~17 .Mil"auJ..ce .\ve_, Chi•··~"· Ill. 
D11rtu11, Jlurold D .. :!O W . :.?tltb :SL, ludhrnnpoti.. lnJ . 
IlluP lli•er Powrr Co.. C not~. ~t•lor.... • • . . • 
ilrUblh. \\ :Liter r .. Jr 2'..! S11·rr~ll A\e., Covington, Ii} . 
Burr, nnlph u. .. ~°I!~"-' litli ~t.I Boulder, Colo . • 
ilutlu. Loowml . . Wh1·a1uu, IL ......... .. 
Cnrlisln, J.l oyd . 7111 N l.lrondway,Cr.iok~wn, .:11 11111

1 Cl1>11gb, .lientlall .. tilu I'. l!o)·c-c St , 'Sioux (.'ii\. l <•\\11 
Dtnni-. Ello•n 1t. llutcli.iDIOll, ;\Jinn. ....... . 
llunlnp, Carroll \I Hiwh !'cl1ovl. :\l1<nrheq<,:r. I '"'~ 
l.b.r. . .\rtl1ur.. , :.!J:!O P"touilll' AH• .. Chit::uw, Ill 
Jnni<'ao;on. Cl H • l lllll ll~hill ,\\'<' .• ::;UJl('nor, \\ 1a.. 
h.1111"1'-. h:u . .\ .... 6;!:1 .\lrrduull l:it., .Ellini!luw. Ill 
Kran1c:r \nd:n-\\"" • 'ii':!l l .o\\l~ .l.\e .• Cbieas:o, llL 
Uo\'d, :\urmao \\ :.!•.:,.., \\. :;!'th PL, Ch.ica,,.u, lll. 
l.<1ckr, :'11rh-U1 W lnJcp,.nuct>«.>. l owa ......... •. 
'lathi.-.on. ~hd111d C • <:lcn Ell>n• Ill. ............. . 
~ciulini;n. Lum:o« <.:. •• 33:.?':.! .'\orth,...t~ru .A\'C-, lll<lhuuiv-

.,lj., Ind... . ... .. • . . • • 
~ewlin. 'h ron :!71:! lmlUuiupulia Ave. , liiJl:uut1>-

nli•, lnrl. ......... . 
••m1J.. WUL J .. 

l'~oba, J. D 
il11t u. H1,bio E ... 
H""sdl, Wolrt•rr 1:. 
Sh•1r~<•v, Cl11n.-nr< \ 
S1mp•on, VJ.Q!ll :-, 
1'111~1 .. 1un. Paul G 

st1•11tr, Dnni··I R . 
Srui1h. llayruwul J 
'."o\H'"4U1. l.tn\f('fH"I " 
Tl. 1Illt.I'. \!Anin ~ 
\\ ,,..t, P:<ul ff 
\\ ilcoL C-""-.•. \\ 

:!:!:!:!·.\ U,-<t .Bwl Ave .. :it. Loui., 
1'\lu .................. . 

~J:ll b. Avrn. • .\vu., Cbi""'-"'· Lil 
1 ml.Janulu Rtl., n,,,. J\loim,., Iuwt• 
;;;01 C'l,.,nanna A.vu., St.. l nUlS, '.\lu 
l 0an1rru11. Mu ............. . 
1:>.-0 l 'nion A.ni. St. Louis, \lo 

{'1 ;1,~t1~".'1""".'~: :\~, Jo~i"'."'l~·li•; 
:10~ r>m..i.... Fl., F ort W a) n<, lnJ. , 
300.'i Fulton bt., Chlcuu, IU. . • • , 
.!I I H>rka ,\,-,, .. Oolumhi:1, 'lo •••• 
'1111!1 l.c'('w;t St .. St. J'""'flh. """• 
r.:11 llnrn1<>1> :lt a .. .,. lod • • 
"427 ' Hri1d11vn SL, .Kan.·~ City. 
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Amateur Radio Stations Licensed by the B ureau or N avigation 
D uring the M onth of F ebruary, 1916. 

I lll:U Uh~TUU .. T. 

Loeat.Jon ur Rf.n.rion •iiwru "''"l'r l IJ,.wnti.... 

\\J~I-. <'ht<rl.-. \ . , 1:1 "\' lt·ull~I I'll . 1.<1'•oJI. Mah , •• 
.\nlhony. IUr hnnl !.. .... :i:m C'ull .. go !St., LewU.wu \IP .. ,. 
Bttiloy. Will.nrd L • .. 52 Hublna lttl., .Arlin1t1011. \la•, • 

l CnU 

____ , ___ ___ ----·•------------ -11----
l l~A! 
10 \ 
l.\NX 
I \TJ 
l\T\V 
I \SI: 
I ATC: 
1.\s:-O 

Blurk, llli\'cr .\ I .... , Ill f'hurlUOI tll .. Lnwrenre, :\fo.'8. ... 
Bru~n • .\.nhur H: •. t •• • • • I:! < 1rtltlt :-;, • G"" ntrirh. (".inn .. 
Drm•n. lrviwr .M ...... ~~i!I :-,-, rt lm111 St .. Pnl\id,uc:e. n. T 

I
C-arletoo! 1-ranrlli J.. • •. • . :u ConronJ St • ('h~own, :\lo.· 
Chui<. \\ e-1<·) C ••••••••• lhitb &huul, ..Uhnw.n. \(..,,.._ 

( has~ !tatiolli} . 

I 

5 
r; 
.; 

.5 

.; 
.5 

5 
Lvnl11tucd on oppo 1lr p.ll< I 

Augu:.t. 19 16 THE ELECTRICAL EXPERIMENTER 

OFFICIAL LIST OF LICENSED RADIO AMATEURS NOT TO APPEAR IN ANNUAL GOVERNMENT CALL BOOK. 

I \SI, 

I \•'I , 

1A ro 
J \'."X 
IL\ 
l\TX 
II.I:. 
l.\fh 
I \11 

!\TT 
1..\113 
I \TF 
II-.'-' 
I \"'J 
I\ rl' 
l.\"I. 
11,P 

I HY 

I \TH 
l\SU 
IAllX 
l\XP 
l.\~F 
I\ T \ 
I \S.\I 
I\"'\\ 
I\ "It 
l.\TS 
I\•'( 
l.\~l 
l\TM 
1 'rz 
I \XZ 
11'(" 
t.\XQ 
lf:.Hl 
IATL 
111.X 
IWl3 
I \fC 
I \SIO: 

I \T'ol 
l.\SQ 
I \'\\' 
I \:-IR 
I \TO 
l \~G 
l.\SX 
I \rQ 
1.u;r 

LG \" 

I \~I 

I \ R\ 
l.\"111' 
L\'l"H 
lLll 
L\T\ 
1.\l'E 

!?Al.0 

2.\ Kii 

2.\1.K 
2.\KI..: 
2.U~J 
2.\J\' 
:?.\I. I. 

2ALI 
:!AIOI 
!?tiT 
2.AI...\ 
:?AJY 
:?.\Ul 
:?\.IP 
:?.\K.\I 
:.!.\h\ 
.?.\Kl 

:?AJL 
.!..\JB 
2\KR 
:.!.\KP 
:!AIO 
:?,\LI' 
2\1\L 
:?.\L(' 
:.>H<D 
2.\l(G 
2AJT 

:!.\J\l 
:!.AJZ 

2AllZ 

UNTIL SEPTEMBER, L916. 

Amateur Radio Stations Licensed by the B ureau of N avigation D uring the M onth of F ebruary, 1916. I Continued 

l'Tnl"I" ll1i'TRI· -r--({ uni ti l 

Owth« or •talion. 
1~~-~~--~~~-1-~~~------~~-

1CO!!!Pno. Pt<ttl P 9<I 11.,mnr i:>t , No"'t<UJ ('~11t1·r, 
;\!........ .. .... . ... . 

Da•'i>, Cmery W 10l6 Ucaoou St .. Xt-"ton lli1th· 
luntt., .:lln.•• .. . .. · 

On..-;..,. E\'crell E........ hi r't l..awn:oce et., Portlnml. \In 
Din'h Fl:u-uld W ......... . It. r l> No :.!. l<<"'ne. ~. IJ 
Da}'kin. Leo H.. .. .. . , 339 U<:.a<:ou :it-. &>merville, \ht." °"""· Rnmald L.. . . .• •• :.?3 Gno\ 1 \ \'(' . " e<ierly, H I 
0-0. '<.uuucl W .......... Quinor :'t . Cambridgoe • .lli.s. 
01rter De3D C . , •••• , .!Ill ly1111 Fdh< Way, ).lelro.e . .:11 .... ,~ 
Drako, '\<1thAn L. . .. •• •• !().l \It Allhw:n Si.., Wuenu.,n, 

.:11...... .. 
Drnu·, Willirun L.. . . • 13 Fnunu.ln h-.. .. Som~·m~. \t........ 
O.mluw. Canull S.. . , • O~rllu, Conn. . . . 
Fcricu.·<>n. \n.hur W . . , •• ro;! Lindf'.n bl. E"eret~. \Ja .. 
Gt1\'iti. Thtllllru' U ......... l!l Ly1m ~( .. Fall River, \in.SA.. . 
ll o.rti-. );:nhan G .. . Ill ll url.,.n ~t., Hamon!, C,.nu • 
ll M.lirltl. Samuel J. .. '>tl l'llllllltln~ ~l .. ..\rl111qiu11, .:llw..< 
lf ,.ndritk, E. Allon . . . 112 Womer St., SpriruPirld, \1!W' 
H11rhrrl<'k, llit'luud C... II Wiill~r Coun, !,l;e" Loutlun, 

CtHtU~·~· . .. . . . . • • ' 
JJ uloomh, Herbert A. . . • 117 !';prini; St.. Winds<.ir Loul-.•, 

Conn . ......... · · 
II uni • .\Ii red W. .. .. • • . 137-.\ Belmont St .. F....-erett. \ la..-. 
Uwit1>1t, Robert D. . . . • 10 Ncvrn.• Sl. Port.lrut•l, )It•. 
Hutcbiu; •• \lbert G., Jr. I :.! lllinuis bt..., Centrlll Fo.lt., R I • 
lly•li-. (.'barfe,. E . • • 11 I c:1rleo-s . .\\'1? .. LS"!"'t .:lb.·.< · · 
Jon!JLn. ltichrud. . . . :!;! Bal.ti win l'l.. C!\mb~ \(L"9. • 
Kemptun, Rnlph J... .. l'rMc1ur J•fo. \I ~. · 
K ... •11..,., :\lax W.... . 5iH 8"'"l"11y. £,·erett, ).l lbd . 
Lllndick. Robert E.. . i7 Par\< r'1 , Lynn. .\lass • 
l.U•Wal t', R.,..,....11 \ '.... :.?3!1 8n•uhroy. C-ambri·I•"· .l.1",... · 
Maeunly. Emost II.. . z., ("111 •ler l:it .. Watertown • .lolr.o.· . 
\le Na\', John 5- R.... :?YJ l'nnd ,;l., B<><t.on, ~..... . . 
~{t"Tl'ow. E.rnmn. \V.. .?l fl ou~bton $t .• \\· 1,r<-estt:r, M~ 
.:lleyuell. Louis C... 1!l W:Loon Hill R1l., Xe..-wu. """" 
:llll~hdl. Adul11b II.. ..... iO .J11111u.han :-t , Pro\'idenc<>. R 1. 
O'Hnm. Joh n F. .. .. . • llfl Uoaclt l4t., L)'llll. :>lli= · 
Palw•r. Ru.'<.""1! S.... 03 <'l'ntMll :'1 .. l"<1mt'l'\'ille, \ltth.• . 
PulmquL<t, Walter N.. iO I C'rn1c•l "n ::It., Providenre, f{ I 
l'Mkt'r, Wn-1£y G . . . J7 C'lwrry :'t., Xt'w Bri1.ai11, Conn. 
Petar•on, llt>bett .\l. . !l BID hrctt Pl .. \\tul't'cster, \lnllS . 
Petupas. W-illirun P.... • 11 l'ri~nd St Pl, Lynn, 1'\l1t"'-'· . 
Pbllbmnk. Rob.•rl G ....... G'1'1'nwoo I. ).l ..,,s. . .. • • .. . . 
Pinkham. Everett C..... !l2 Fntnkbu ~t .. W11ter10" n. :\IJL-; 
P0<>r, f;lenrtli. .... .. 10) V Jentinr St., W<"<t );c"'"n, ,,_ ... 
Pottrr, Rohen C......... 30 C:uiitld :"t • Wllu:rteo=. \lu.'" 
Quinn. Alben. C.. .. .. .. • 11 Elanll:"' Ave .. Lynn, }.lns;c ..... 
He<'d. Parker C. . • . • • 37 'olnn.-.v 81., &,,,ton. '.'ol:L« . • •• 
Rt ..... A!UlUO II .. Jr ........ ~ Tharhrr :'t., U~tlr Park, .:ll:L• ... 
lhnn. J:itMS F ......... .;1 r. Lib..n> Sl., Woterbury,("<mn 
St-brr. Harold C.. .... • • ~'() \•bU>11 \n, 13<-\'<>rly, :.i. ... -~ ... 
:'iW<.n. Uarry D., J r • • 11 Brenton T rr .. l'm.sf><'Jd. \l!b.• • 
°'l"'lll't'r. Bonifield \1.. 17 \lmpli• ""• , Aulrl»"'· .loin.-> •.•• 
:Open~. Walter B....... ll Plt•noant Ill. West Hn.nfon:l, 

C"onn . . . . 
Stulh.!, ~e.lor W .......... 182 LakC\'10" A\'I!., Cambridge, 

"urrcll e, Alberl L 

\ '•He. Clw.rles H ... • .. 
Wu1llMiah, PsuJ F .. . .... 
Wn.lter, Wm G •...•• 
Wo•irkcr, Tbeodnre. Jr •• 
Wood. E Enrl . .. .. 
"r .unit. Bruce W ....... . 

"".. . . . . '. 131 .\'ln......,eh~tU. A,·e~ Arlin)!ton, 
\lta!l:ot ... • • . . ••• • 

t 04"' 'n Ter , 1.ynn, :\l1Li:~ .•••.•••• 
llaou\ er, N II. .. . . . • 
:,;i \\ 11Hhrn1• R1 .. i,;,-~l'l'll 1 .:1111« .. 
70 Pru•p<'<I :'it., Smmforo. C'onlL 
Carnd•o, 'le. . . . . . .. 

• 2;j Fu"'' l !:lt , .l,rJiot!;t.On Jll!IUhlJI. 
.:11-. 

Sll!IC'OSO DISTIW:T 

.\.ntl~"'""· l.An!!dell ........ :?'.?ti :,) h·ania A,·e ... \van-by-t 
Nol, x J...... . . . 

\nltf'l1, J•.>lm ••••••••••••• 1075 Eli.1abel.b Ave., Elinlx·lh. 
" J • • .. . . 

Hum.•. &ymnnd ~...... • 20:} Dsy :Jut !'t.. Beru.onhunt. 
N y 

Capillon. Ed\\'llrd A ... ,. 7~) P1&rl< .he., N•o. York. :0: \' . 
C"uler. luymond .. .•. . . . . l\~yp.m. X .1 . 
C'~ulfi, 11. Jt<nie> V. .. .. :laa l lt-.;th l:k. "'c" Yuri... 1': \ .. 

I
Crurun. \\'m... . • • , • ••• 526 W. Ii Ith '-'L, Ne" \ nrk, 'I; Y 
Oi ngci.. Wm .. E ..... , • • • ~~ \m•te"La"' ,\\-C., t\rw \ .. rk, 

N. \. . . . .. 
llunhnm, ~elson ... . • . . 103 l•t Ave .. lli11hlnnt.I P irk. '\; I 
Ell<l) •• lohnL .• Jr ..•...• 113tl .'\,\1•, '.\'rwUrljjihtun. '.\' \ ... 
P.manucl John Il ., Jr .... , F:nRlrwnod, '.: J . 
~r:lll""'· S)•lvi:in ...... ;!!I t W !12'1 "l1. """'York. N \. 
GulJ•tt·in, Jnck.. . . . . . . .;o :'trhhin.! •• he .. Cllew York,'\; Y 
(~rntmer. Ravrn<md. ...... Ii():! W 11<1•1 ~ •• "'~"'York, 'I Y 
Grummct, ).lehu L. . .... . 0325 Ith .\n • Ilroo.l<I~'."- N Y ... 
Hllll..<011, George\ ......... R""l:""•Y Rurl1, '.\' L ..... 
IJero.,n. N<>mtllll . ••• •••• :;,-. C"'"fonl !'1 • '\;1"•11rk. );. J 
IJ onev-..-1!11. Robert ........ r.1.> l'r 1....-t .\..-e A-bury Pnrk, 

• N. J . . . •. 
IU!n~. Wm. C ..••.• .• .. 11:>5 Ave. \., :-;.,,.. York, :o\ \' .. 
1-\ni•~. F.mil El ............ :?7~ W. 13.~tL ~1 . '\e" y, rk. X Y 
Lci~t.ton. Leo .••.•...••. :il.'i W li:!d :!t .. Xe,.. \ ork, "\ \ 
1.'l<'kntd. J. F ......... ... I :lt. ~irhola.. Tcr. NrwY ,..J., ~y 
.\!<Kenn:>. Jnbn R ......... 1:u Sbonnnrd Ter .. Yonkeni. X. \ 
\lnnrhoe, All~yno W ....... 11;; fTi1dtlunrl \v•·, ~o" .rk, ':\ J 
\lnnan, J°'-"'Ph F ......... Marll••m, X J.. .. ....... . 
:\lcrrihow. John E., J r.... Korth t>Ort, K \" . . 
~icliol•. Robert. W ........ j(l" l•t \vr , A·u~ P"rk, N. J 
Ol•on, 000111,0 L .......... 13 11> ll C!\\Onl St., Pee~Vill, N \ 
Ro>llly, Rngh .•.. . ••••••• , {ll>()i.. Fort HnmJlton <l.\'e., Hr-.1!..l\'11, 

:-; \. . ...... .. 
rleqllll, Reginuld C ........ llunlmJl'lfJO, '\ Y 
Hir•'. Itob<>rt •.••••••••••. 715 SI , ~wlu•lo• \\·r. '\c" Yurk, 

'S ' Rirhfield. Yirbolu Ml W l'-ltl1 St.,""" Yori.., "' \' 
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:?.\K\ 
2.\JQ 
.!.\Kl 
HI.II 
2.\LD 
2.\Jl' 

.!AKT 
2.\h\\ 
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QUESTIO_N Box 
--"" _This dcJ!llrtmc.nt is for rhc tole benefit Gf the electrical <0<pcrnncntcr. QUC$lions will be answered here for the benefit of all but only matter ol 

au.u.1c1cnt intcrcot will be publi.shod. Ruld undor which qucstiona will be lltlfi\crcd: ' 
I. Only three questions """ be submitrc<l to be answen:cl 
2. £nl> one side of ab..-1 to be written on; matter mu>t be tJ(ICYtriltcn or clae 'A'ritten in ink, no penciled mattcr conoidcrcd. 
3. ~crchc•, d1agr;mu, etc., mlbt be on ..cvaratc 1heets. Qu.,.tion• ailllres;cd to, thi$ dcpilrtm.ent cannot be answered by mail. 

TRANSFORMERS. 
. (566) .Mor_ris Schoenlicld, ~ew York 

City, ~. Y ., writes : 
Q. 1. What advantages have shell type 

trans formers over those of the core type? 
.\. l. They ha\•e a larger proportion of 

core surface exposed for radiation of heat 
and a shorter magnetic circuit, which rc­
~uces. the tc!1dcncy for a leakage of tha 
lrne 01 force mto the air. 

Q. Z. Why is the reciprocating steam en­
gine. being la.rgely replaced by the steam 
turbine, especially for the larger units? 
. :\. Z. Because oi the turbine's higher rota­

tive .speed a~d a_bsence of a multiplicity o f 
bearmgs, which m the case of a high speed 
reciprocating engine must be maintained in 
very close adjustment for the proper opera­
tion of the engine. The angularity and gen­
eral design as well as the to and fro mo­
tion limit its 01>erating speed. High steam 
•elocily may be used successfully in turbines 
and hjgh speeds are not only possible but 
practical. 

INTEGRATING PHOTOMETER. 
(56i.) George Aclcelman, Brooklyn, X.Y., 

asks: 
Q. L 'Vhat i~ an integrating photometer? 
A. 1. A photometer which gh es directly 

by one reading the average light emitted 
aroUTid a meridian line. 

Q. 2. What is meant by candle foot? 
A. 2. The illumination produced by a light 

of one candle power at a distance oi one 
foot from a screen one foot square. 

Q. 3. Whal is the relation between Yolt­
age and ilhunination? 

A. 3. The candle power of the light in­
creases much faster than 01e v1>ltage. For 
example. a carbon lamp intended to give 16 
c.p. at 105 volts will give 12.5 at 103 volts or 
19 at 107 volts. 

VOLTAGE OF SHUNT DYNAMO. 
(568.) Louis Black, Jersey City, N.J ., 

inquires: 
Q. L How does the field of a shunt dy­

namo build up? 
A. 1. After the machine is stopped, the 

iron retains more or less magnetism, being 
in fact, a semi-permanent magnet. This 
residual magnetism furnishes a weak field 
which causes a small E.~1.F. to be induced 
in the wires on the armature, as the ma­
chine is started. Jf the armature and field 
coils form part of a closed circuit, the small 
E.M.F. induced by the residual magnetism 
sends a small current through the circuit. 
This current then strengthens the magnetic 
Rux in the field and causes a still higher, 
E.:-J.F. to be induced. This again sends 
still more current through the field coils, 
and the macl1inc thus quickly builds up its 
magnetism. and the \•oltage to full strength. 

Q. 2. What prevents 01e voltage of a 
shunt d~namo from increasing indefinitely? 

A.. 2. The machine is so designed t.hat the 
iron of the field magnet becomes more or 
less saturated by the time the voltage has 
risen to the desir::d amount. The magnetic 
effect is. moreover, dependent upon the 
speed of the inductor mm·ing through it; 
the greater the speed, the higher the volt­
age. 

TRANSMISSION RANGE. 
(569. ) Bernard Edelman, Jainaica, L.I., 

wishes to know: 
Q. 1. The distance that be can cover wit}\ 

the following transmitting ap1iaratus: 2 mch 
spark coil, condenser, helix, spark gap and 
an aerial composed oi four \\ires, 60 feel 
long and 70 feet high. 

A. 1. Tbe distance that you should be 
able to cover with your instruments will he 
about ten to fifteen miles under fa\·orable 
weather conditions. 

Q. Z. What is the natural wave length 
of my aerial? 

.:\. 2. The natural waYe length of your 
aerial is 2-10 meters. 

STATIC INTERRUPTERS. 
(570.) John Hanly, _\lontgomery. Ala., 

wants: 
Q. 1. .-\ description of a static interrup­

ter. 
A. 1. A static interrupter is a combina­

tion of a choke coil and a condenser, the 
two being mounted together a11d placed in 
a tank of insulated oil It is used on high 
pressure circuits and its function is to de­
lay the static wave in its entry into the 
transformer coil, that a considerable por­
tion of the latter wiU become charged be-

Static Interrupter Protector for High Tension 
Tran.sform er Lines 

fore the terminals will ba,·e reacl1ed the full 
pressure. 

Q. 2. How is the choke coil and condenser 
connected to the transformer? 

.\. 2. The diagram hcrewiU1 given shows 
the proper connections for the choke coil 
and the condenser. 

Q. J. \\"hat b t.lle effect of the condenser 
in the static interrupter? 

.\. 3. The condenser, which ha!' a very 
small electro-static capacity, has no appre­
ciable effect upon the normal operation, hut 
a very powerful cfTect upon the static wave, 
on account o f its extremely high frequency. 

HYSTERESIS. 
(5i1.) Carl Jensen, San Francisco, Cal, 

writes: . 
Q. L What becomes of the energy lost 

by hysteresis? 
A. L It is converted into heaL .\n a r­

mature or transformer whose iron is hard 
will heat much faster than one whose iron 
is carefully annealed and soft, since the 
area of the hystere~is cycle or loop is larger. 
The chemical purity of the iron has much 
to do with the amount of hysteresis loss 
also. 

Q. 2. What is the chief objection to a 
belt drive? 

A. 2. The large amount of floor space 
required and inefficient method of trans­
mitting power, principally due to slippage 
of the belt on the pulleys. 

GROUND WIRE . 
(572.) Clark Bdl, Hardins, Mont., would 

like to know: 
Q. 1. 11 a copper wire 5/ 16" in cilame­

ter will do for a wireless ground? 
A. L .\ 5/ lo" copper wire is suitable for 

a ground wire. 
Q. Z. ls it possible to receive stations 

located in lowa with proper apparatus at 
01is point? 

A. Z. There is no reason why Iowa sta­
tions cannot be received with proper appa­
ratus. 

LOGARITHMI C DECREMENT. 
(5i3.) John Hancock, Toledo, Ohio, 

asks: 
Q. 1. What is the logarithmic decrement? 
A. L The decrement is the amount of 

decay in the o~cillations of a transmitting 
wa\·e. This is due mainlv to resistance in 
the entire transmitting ciicwL h is meas­
ured either by using a decrcmeter or else by 
plotting the characteristic curve of the emit­
ted wave, which is perhaps somewhat dif­
ficult in stations employing high frequency. 
[f such a wa\'e is photographed by a re­
volving mirror, and the amplitude of two 
successive 11aves in the same direction is 
measured. the 1>ercentage of damping is de­
termined by dividing the smaller by the 
larger values. To calculate the logariih­
mic decrement, take the log of the fraction 
obtained and multiply hy 2.3026, or take the 
natural logarithm of the per cent. oi de­
crement. The hesr and mo~t accurate meth­
od, however, is to employ a decremeter. 

FREQUENCY METER. 
(574.) Pierpont \V right, Bronx, X ew 

York. \Yants: 
Q. L .\ brief description of a irequency 

meter of the induction type. 
.\. 1. A fre<1ucncy meter of the induc­

tion type consists of two voltmeter electro­
magnets acting in opposition on a metal 
disk attacl1ed to lhe pointer shafL One 
of the magnets is in series with an induc­
tance and the other with a resistance. so 
that any chani:re in the frequency will UTI­

balance the forces accing on the shah and 
cause the pointer to assume a new position, 
\~hen the forces are again balanced. The 
a luminum disk is o ff center, so that when 
the shaft turns in one direction the torqu~ 
of the magnet tending to rotate it decreases 
while the torque of the other magnet in­
creases. The pointer, therefore. comes to 
rest where the torques of the two maguets 
are equal, the pointer indicating the fre­
quency directly on the scale. 

Q. Z. What are some of lhe objectionable 
features of single phase alternators? 

:\. 2. .-\ single r>hase alternator has an 
unbalanced armature reaction which is the 
cause of considerable Bux variation in the 
field pole tips. and in fact throughout tl'le 
field strucrure. 

In order to minimize eddy currents, such 
alternators must accordingly he built ·with 
thinner laminations. The large armature 
reaction result< in a much poorer regula­
tion than that obtained with three phase 
alternators. 

(Co11ti1111rd 011 f'oge .!74) 
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IMPROVEMENT NOTICE 

THE ELECTRON RELAY 

Patent applied for 

We have improved the ELECTRON RELAY hventy-five percent in the last THIRTY 
DAYS . T his was thought impossible, but we have succeeded m pertec ting 

The Most Sensitive Wave Responsive Device Known 
WE OFFER THIS AT OUR USUAL PRICE, 

Double filament, 800 h our guara ntee $5.50 prepaid 
Single filament, 400 h our guarantee 4.00 prepaid 

Each one guaranteed to be a supersensitive oscillator, detector and 
amplifier , and is tested on 3000 miles day light signals. 

R eplacem ents With out Question 

PACIFIC LABORATORIES SALES DEPARTMENT 
534 PACIFIC BUILDING, SAN FRANCISCO, CALIF. 

2 73 

THB GBNUINB 
INC OMPARABLB AUDIO TRON D ETECTOR 

A.MPLIF IB R 
OSCI L L ATOR 

TWO-STEP 
AUDIO TRON 
PANEL SET 

TYPE 8 

COAIPLETE WITH 
TWO DOUBLE 

FI LAAIENT TlIBES 
AND ttlOtt·TE'ISION 

CAST-IN TYPE 
BATTER.I ES 

$25.00 
(THIS MONTH ONl.Y) 

DO YOU WA.NT TO INCREASE Y OUR RECEIYING RANGE TO 8,000 1'IILES ? 
Do you want to equip your station wilh the most 1<cnsitive, efficient a:ntl dependable receiving i11slnunent lhai -.ri<'nl'E' ·1ms yet 

produred, which i~ backed by the appro\•al of huntll't'd~ uf operators? If you do you must have an Audio Tron. 
TlllSSET SHOULD NOT BEJUIXJED Bl. /T.' PR/('E! '\\birhi<iin line wilhourpoliey, ourmn.i.nohjet't in selling it .1t tbi. .. almo..t. 

ridt<'ulou.-.Jy low price i.11 to put. it within l"C!lch of the mull itude of opemtors who have heretofore 1.ieen unable to ohtain ~urh n :>et on 
account of the ex,'Ci'Sive tlnd unrea.."OnalM prices ask('() hy other manuf:leluren;. For i,e1U;.itiveness, relinhility and audibility it .;;urpa~-;e,; 
similllr types of instruments Eel.ling at over $100. 

LITT liS TELT ... YOU SOJ\IE MORE .\130l'T Tll JS WO:t\"DERFCL SET AND OTHERS IX OUR DESCRlPTIVE UOOK­
LEf. SEND FOR IT TO-DAY. CIDo.'"'tJI).'"E AUDIO TRO)l' BULDS, DOUBLE .FlLA!I:E~"T, SS.25. 

" ATIO AL " 50-VOLTS, H I GH=POTENTIAL, TUNGSTEN BATTERY 
One-rell variauoru1 <'~'It in type with solderle;is tem1inals. iI:.umfuetured a.nd d('Sjgucd excln.siYely for use with Audio Tron and 

similar detectors. Th~c batteries are made of th!' l>e,.l materials o.ntl have a gua.ranieed shelf-life of tweh·e months. Price S4.00 

NATIONAL ELECTRIC co. 
2118 Malle rs Bldg . 5 S o uth W a bash A v enue, Chicago, Ill. 

You benefit b;v mu11io111n11 .. TJre Electrical E.xp•rimrnter'' when wrihnq to .ul1:n-tiur1. 
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"Wh t ' D . ' a y om 
Now, Bill?" 

You don't have to ask that 
question of a trai11ed man, be­
cause you /wow his position is 
a permanent one-that he is 
not at the mercy of concliti ons 
that affect the 1111/rained man. 

You can always be sure of a 
good position a nd a good salary if 
y o u have the special lrai11i11g tha t 
purs and keeps yo u in d e mand. 
The International C o rrespo ndence 
Schools w ill b ring sperial training 
to y ou, no m atter where yo u live, 
o r how l m le spare time or spare 
cash you have. 

To learn how the L C. S. can 
h elp you, and how you c an easily 
qualify for success in your chost111 
occ11patio11, mark and mail the at­
tached co upon TODAY. D oing 
so costs you only the postagf!. You 
assume no obligation. It you think 
yo u' re ambitiou s, marking the cou­
pon will prvue it. Do it NO\N. 

LC. S~ Box: 5318. Scranton, Pa. 

---- T "l:AR OUT MCNC -----

INTIRNATIONAL CORRESPONDENCE SCHOOLS 
8 0:11: 5318, SCRANTON, PA. 

::~11~:'h:'':l:r;~iy~~'b~l'..~ 1w~ ql":!!Zi.'~ 
ELU'TRIC.L UOlll~ 
EJectric Ushrins 
EIM:ttlc Cu RulUlins 
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QUESTION BOX. 
t(. 0111i11111·d fr.1111 pagt• Ft-) 

LOADED TELEPHONE CABLES. 
(5i5.) X .. \. K. Duglicc, Philadelphia, 

Pa .. a~k; scn:ral (lu1:,,tio11::, n:garding load1:d 
lckpbonc cable~: 

U. 1. Ho\\ are tclc11hone calilcs loaded 
011 the Pupin tl1eor~, and how iar a1>art 
.ire the coils placed? 

. \. l. The dfocl of adding inductance: 
roils to a telephone cable i,, to augment the 
inhat'lll seli-induc1ance of the liile and tllU> 
cowlleract to some e.xtc:nt the ~toragc of 
energy in the line, due l<i its capacitY. In 
praclice, the induclancc coils arc placed at 
regular inLernls aloni:r the cable. h is 
usual lo space them alx>u t 2 1 ~ miles aparl 
on a 100 mile circuit. thus giving -ID loading 
c ils in this length of line. 

The coils are usually wound on a lami­
nated iron r ing. 1 he "inding is of in~n­
lated magnet wi re wound over the core. 
The d irect current resistance is about 3 
ohms. \Vitb altcmatin,st currents oi tclc­
Jlhonic frtquenc) pa!'sin!!" through it, it' rc­
'i•tance is n .... arly clouhled. Il) atlchns; in­
ductance to the line in this iashiun it i; 
1hus ap11arem that resistance is hcing adckll 
al,o. The pred"minating prohli:m in d....­
-igning load:ng coib therefore is to kt't>f> 
the resistance low and the inductance high. 

\Vhere phantom circuits a rc co11ccrnt·cl, 
5pecial loading coils are used, as the cllils 
hooked-up in 1he physical circuits cxtrt no 
loading cff,ct on the phanlom. \II f"ur 
wires of the cahle sy~tt:m are " ouncl on 
phantom circuit coils. 

In general. the amount of inductance a1ld­
cd to a telephone circuit hy the in•cnion of 
standard loadini.t coils. soaced 21 _ mile:> 
apart, is 50 milli-hcnrys per mile. or each 
coil ha$ an induclancc of 125 milli-he11rvs. 
The impru\led talking efficiency gained ·hy 
this amount of loading is. on the a\'Crage. 
such as to make a loaded circuiL o f a ~ivcn 
gauge numher ahout three times as efficient 
as an unloaded circuit of the same ll'.auce 
I\\ ire size). The rate <>f imprO\·cment in 
efficiency increa~es sli2htly with the in­
crease in µull'.e of conductor. However. 
the rate of copper saving increases much 
faster. Naturallv there is a limit to the 
amou11t of loarli1ig wh ich may be u~cfull) 
added to 311\' leknhone circuit. u~uall\' it 
is consicler .... d sufficient, when enough ·in­
ductance has hcen oadcled to exactly coun­
teract or neurralize the inhercm: dec1ro­
sta1ic capac1ry of the circuiL \Vhen induc­
tance is added beyond this point. the circuit 
is ~aid to he tn•,·r-loadt·d, and oitt 111ime• 
under such conditions, tl1e real over-all ef­
ficiency may lie less tha n t hat of a11 un­
loadt.>d circuit. / \ mcrican practice calls fur 
much heavier loading o n long lines 1han 
ohtains in England or on the Continent. 
Each. however. covers different rc11uire­
menrs in a satisfactory manner . 

PUPIN'S NON-INTERFERENCE 
ANTENNA. 

(Siu. l Karl '\y11uist. Stronshur~. :'\eh., 
wishes tr1 ki10\\ : 

riable conden,er is :.bunted aero~" tl1c ~cc­
ondary. 

Q. 3. \\'hm insLmmenrs liesuJc, a rnri­
omclcr arc rcr1u1 red to du very sharp hul­
ing? 

\ • .3. ;\ variahle wnde11~er will be re­
quirctl in conjunclion with a \'ariu·11ctc:r in 
order to <Jlilain <-ha111 tuning with your s•·t. 

CHOKE COIL QUERY . 
(577) . F. S. Taylor, Pitt•lmrgh, Pa., 

writes: 
Q. l. \Vhcthcr he can u'c: a choke coil 

of proper tlc~i1-;n t'I n:rlucc 110 \'oh, 60 
cycle current to supply a low-\ roltagc, 
1 ~ H.P. inducuon motor, 1nr driving a 
wash wringer. 

_\_ L . \ choke coil can he used inr re­
ducing the 110 volts to the proiier niltal!e 
for the induction motor. 

Q. 2. Ile >111.m1its a design uf a choke 
coil and wishes u< to give him nur opin­
ion of same. 

A. 2. T he de~ign which you ha\'C gi 1 en 
is i;ood, hut "e suggest that th1: size ni 
the wire be increased to Xo. 12 H. and S. 
corron co\·ered magnet wire. and the num­
ber of tums be reduced "' as to ohtam 
the grcatc<t arnnunt of power for <upph-­
ing tlte rnutor 1~hen an overload oecur<: 

Q. 3. \\"hat would be the cfficieucv of 
U1e choke coil ? · 

A. 3. Thnc ~hould he 1111 trouhle in oh­
t<iining ahnllt 75 tn M'" efficit'm:y with tbc 
motor when employing U1i,- choke coil. 

TRANSFORMER QUESTION. 
( 51$. 1 .!:.. \ S., Bayle, T nrL, ask<: 
Q. 1. Hl>W much currLTit in a111pere• 

will a •, K \\' traru:formcr c"il produce, 
and h11w 111uch u[ the current will the 
aerial take up? 

:\. I. The trnn•fonner will deliver about 
i4 to 1 ampere of high ir ··1ucncy current 
to the acr1:i l, when the tran~iormer oper­
ates at its maximum effici.:ncy. 

Q. 2. \\'hat voltall'.c. ampuag-c and watts 
will a 75 ohm telephone rc:cc1vcr stand con­
tinuous]\- "ithuut heatinl!? 

A 2 .The telephone receiwr "ill 5tand 
alJtl~1t .13 ampere• at a pres<un: uf JO vnlt<, 
equivalent to 1.J watt~ 

oc. 

Hook-up for Comple te ~adlo Transmitting Out­
fit. wilh Men• urlng Jn s tru m on l.s. 

Q. I. \\' her..- ht.> can ohtain iniormathn 
regarding Pu11i11's :\on-lntcrierrnc~ .\n- HOOK-UP. 
te.nna. 

A. I. \\"c duuht \'Cry much a~ t • '' hctlwr (5i9.) Fred ~liles. Qm·cnsborough. 
)C•U can gel an} informal.ion on thi- new X.Y .. inquire~: 
non-interference antenna. a" re~arch work Q. 1. Ii a silicon cryStal is more sensi-
i~ still being contluctl'<l hy Prof.:<sor ~1. I. t h·e than galena. 
f'upi n. You miRht write to Profe~"or A. l. It i-; somewhat difficult lo an~wer 
Pupin oi Columhia l"ni,·ersity, '\ew York, this, as wme grade~ of silic m cn·,tal~ are 
rcJrnrding h is new acr iat. more sensitive than others, a111l ·u1e san1e 

Q. 2. \.Voulcl il he possible to d11 -harper rule h<.· ld~ good for galena. I lowc\er, if 
hming w ith a loose coupler if the: wire on t wo scnsit h..- 11ieces of h11th crvstals are 
the rrimary anti secondary is of the same obtained.. ancl if a proper rnntact i!. made 
-.ize? on them. 1t "ill be folllld that the l{alcna 

\. '.?. You can tune a5 sharply wit!' ynur i s somewhat more sensitive. althouith the 
coupler. providing, of eou r-e. that a va- silicon i• more stable than galena, as it 

------------------~-- ----------------------~ l' "" boufit by mc11tfoni119 "Th' E.lum.-ol E.rff!rimc"tu'' .. J.1.,. ~ruing to ~Jt•utturs. 
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do6 not require ~uch a light contacting 
wire. 

Q 1. (;,n an dcctml) tic dctccltlr he 
made w o~cillate ~o a,, tu r.;cehe undamped 
waves by 1.he heterodyne principle~ 

A. 2. The electrolvtic detector carmot be 
made to o-dllale so- as to produce bcuts. 

Q 3 . .\ diagram oi the iollowim~: 
~I .tor-generator, ,·oltmctt·r, ammeter, 
tran,fom1er, condenser, rota.ry gap. oscil­
lalinn tr.m!>former, key and hot wir e am­
meter. 

A. 3. Our diaL.'TI.m gives a p roper hook­
up o( l.he ahnve mstnuncnts. 

WAVE LENGTHS. 
(580.) J. _\mlerson, ~lcmplti•, Tenn., 

a.sics: 
Q I. What i~ the wave lcogU1 of my 

aerial compo-e<I o f four wire•., 400 ieel 
long and &> icet l>jgh? 

,\. 1. The nattiral v.ave length o f your 
anlcnna is 660 merers. 

Q. 2. What is the transmis•ion ra nge of 
the new de fMest radio tekphone set. 
employing an 0scillion bulb a' a generator 
for tht• high f re<1uency current' 

A. 2. The an•r.tye transmi--ion 1'3Jlge of 
this ratliu tde11h11nc omtit i' ahnut 3 to 8 
rniles under fayorablc: condition'-. 

Q. 3. Can an ordinary audinn tuhe he 
employed as a generato r of hi~h fret1ue.ncy 
currents? 

.\ . 3. \ udion tubes can be used as !!eD­
erators for producing 111!!"h frequency 
current~ provided they arc pru1>crly con­
nected. The current produced by them is 
so -mall that they are practically filelc•s 
for gcnt.>ratnrs oi high frequency currents 
in radio-telephonic work. 

R ADIO TELEPHONY. 
(S81.) T . La Blanc, H avana, Cuba. 

wbhcs lo know : 
Q I. \\'hat is a clo~ed circuit wireless 

telephone? 
.\ I. .\ closed circuit wircle•• telephone 

is a !l")»tem of radio-telephonic communi­
cation in which the eanh b used as the 
carrier oi the electr ic current. It c.>nsist~ 
of two laq{c meta.I plates, buried in the 
ground. These a re widely separated from 
each other. Two scLs arc employed.. one 
for the transmitter and Lile 01her for the 
receil·er. \ telephone tr:111<111itter aJl(l a 
hatlery Qf high voltat?e aml ampcral!e are 
connected in 'erie5 with •>ne <et nf pl:ite", 
wh1!1:" a wireless rccc:h·er and battery, con­
ncctc<I '' ith the other :.ct of 11latcs com­
prise rhc recc:in:r. 

Q . .?. How far can such an installation 
work? 

A. 2. About 3 miles, depending upon the 
character 11f the ground in which rhc 
plate<> arc lmri<'d, the distance Letween the 
platt•, and U1e -lr.:ngth o f the current 
used. Br kccpini:- the pl:lll·" farther apart, 
greater c.listance can lit: c >\"(red. 

RECTIFIER. 
(~R2.) TT. Hickcns, Toledo. Ohio, in­

quire<: 
Q. I. T< a motor-generator mor e suitable 

for charginl!' ~toragc l>allcril•, emplo};ng 
alternate current, Uran an electr11h'tic recti-
fier? · 

A. I. A mnt 1 r-~eneralor i~ more •uirable 
than an denrnlytic rcctitit-r fnr charging 
stor..i~e hattcrie;;. 

Q. 2. \\hat is the chemical salt used in 
preparinl( the solution for an electrolytic 
rcctiticr? 

:\. 2. Ammonium phos1,ha1e is commonly 
USN!. 

Q 3. What is the afhanlat?e of the elec­
troll"tic re ·tificr nver tl1c mercury type? 

-\. 3. ll i- cheaper to hu\· or huild. 
( C,111ti1111rd M /'Of1t' .!i·'?) 

ELECTRO-SET NEWS and 
BARGAINS 

This advertisement should be carefully read by every experimenter 

Make Your Own Selenium Cells 
And perform RDn'S l)r re­
wu rl nble experimon\A. O ur 
61'leruum out fit 11111.11 lh~ ~t udy 
or I.he intero><tinK 14•hmium 
rel! phwu-na witltin the 
mncb of every crprnmcmcr. 
l'eleniuru c~u- fom1 the b,.,. 
of many ""llt'l<'S trltpho"' 
•Y'''"=· malJn~ their •I udy 
o( timely intCrt'>l. Ow- QUtfi.t 
1urtud.-s a ouffi,...nl •JWUltily 
of 6Cl,.nium tot:' s~r •ilh lLo 
u~r~r; atru.. tubMI. ~upper 
ah~ts, cnam.-lMi \\In·~ m1ra, 

•nnol p111••r and a """'U tin ove11. Cor l'11J1J>Ortini: t.lm edl.11 
Oll u , lo\t· tlnrini; tho nnn~n !lnl( proc;ess, oll ruu·\<Pd in n 
nom woo<len h<>x "'th oum1>h·1uttin'Ct1ons. Prluportpald, Sl.00. 

Did You Read the Stor y? 
The ~ton of ·<nrd Ue:ul" Hr<'<'ivers? TTow 9 rnonlhs 
Iii.to t lw Electro-:-:,.t Co. clt'tcrmincd to produce the 
lim'-'t ";relE"".~ n>1·1·h·cr h!'tld-"'PI the r:1dio world has 
ever knuwn. \Ye'll i:cnd )·011 this int<'rt"-1 i..ng story 
llJ>Oll r1•1·1'ipt of your n•que::.l ror it. Ju~t drop us 
ti po:<t card lodny. 
''Hcd llcad" rcN•ivcr>< were nnnount•('(l Ollly 1 
rnunt Ii uµ;o. AJrc;uly t h1•y have bec'l11nr llw 11c\1 
slttndard of appcur:rnc:c u.nd ne:rfnrm:mt·t-. "He<I 
Ilcud" llcceiwrs nrr sold aL the ::-t~u1clard pril'I.' of 
$t.;.OO. The Elcc1ro-~l C'o. willinc:ly 1wr111it" ~·ou 
to tr\' them for 10 du v,;. ThPn if \·ou don '1 think 
lhcv'l'f' the l.ie;;;t rN·c•1vers \'OU Cilll get for tht· mo.n1•y 
you •·:m return t111•m to ti>< and we will refund you 
your "-.'i.00 without f!llC'~tion. 

Watch " Red Hud" Reul•et• "Make Good" Ml O•u che World. 

--Electralloy 
The new departure in condenser 
foil. E lrC'lr:illoy l.i11S greutrr 
tensile strongU1 u.nd ~ ea.~ier lo 
handle 1han IN1d or tin foil. It 
does not. wrinkle as re11dity. 
For these .rc~oru< its introdui.~ 
tion by lb bw. met with great 
nnd inst11ntom.'0Ul> success. li 
you·re planning to tru:tke a con­
deru:<'r order E lectrnlloy. Price, 
6 inches wide, 2 cents per 
foot postpaid. Not less than 
10 feet sold. 

Every Day Brings Greater 
Popularity for Eledro-Set 

NAA Tested Minerals 
A mat fllnl and prot-1onala ttl1 O\'t!r 
\,be lrurld hu vr rttoKfll.$ed the ecm ... 
\en1cnro "oll cJl'lcJQn~:; In buying our 
~~~f~~~,g!·ttutll1!::~«11~~n~~f 
1'AA ( ;)(j'IUll Lo <Ulr<'luil.)' 1a1t('(I 
y:y; ~,.~ c.:~·~!tl1~U:ik~ ~~~~n~l 
l"l.T1ihoo ··c:t•nulnc x a. a T...,cro •• 
Ek.'Clrn·S.'1 mll•ct•I• anr ,..WI.In tbe 
macll nr J.he •mall!"" P"""'-
X.\A 1...-1c."tl<;altt13.. O<"I" ('l"yFral •. 26ti 

~~t~ :== ~~~e~=J1e~ 
~ .. ~~:~cle ~~A~I~~ 
mo-;, M:n1hh·c mln.rrnl~ you r m buy. 

BARGAINS 
Order Your HANDY BOOK 

Qwulllti~ 3rc limited "...,nd your order u onoo 

Telegraph Relays 
We \\ete lucky inobt.ainhi« about 200 or mom 

of these rela) .. 
which sold OUI 
80 quickJ.y WL 
month. T he..­
De<.-<l '• fi.xin11; u p1' 
bunhocoib<,etc. 
nre in pnrfo<l 

.,~~~~~ sbspo. Thepllrol :: alollt' a.re wor< 11 
$2.00 t~ o.ny 

exl""mncnter. An~· r.....,..rim.enlrr can readily 
Jllll ont. .. f thp;-1 n-~~· iutf'> 11hape in a.u hnur 
..,r ht-o cnn 6..od MUn1J,..... u•• ff)r thP intMY"'-tt· 
in .. Jl '"· ShipUll>R " d1I 3 lh• , I>' ·~'C 
Ultn. Price while they lu t, <lll cents. 

Telephone Relay Magnets 
In pnfrrt eontllt.ion. ltt•-i•l•nce nbout 000 
ohms. Siz.e 311 in~hc lnnu:, 1 i of nt1 inch in 
tliom••trr Cnn' t!rill•<I nru l IAppetl nt ooe cutl 
for s...a2 Jllll(l.binC! -.t'Trt;\._ F1hnl e.mLL Norwny 
ror~. Jlf''\ry mtl t'11J1UJ1 1~ Wnund. with 
~ ... au pure !!ilk t"ll\"t'rrol roprer wire. \\onh 
411 ·nt-. ShiP1>i111l " l~l t I lb. for u,,....l 
t•• t 4((l estf"3. Our • pedal prlc e until aold 
t hree for 2S c enu. 

(~o Ir lb "' three ...old) 
Motor Parts 

Tlui!tl your own toy motnn<. Thfft'-l'Olr 
I minnu:d armature •hnft, ficl.t mlllll!~l co,,.. 
ua\1 mi11vr fmm~. PArlJt, worth ..&O 1...-nc­
Spec;ial per ttt. I 0 c. J>O'<Luue extru .; ·~·n1•. 

Success! ! 
Our hu-lr>r!!!! i• ..,..,";"It hi!Qn'r a.nd biiwor ('\•rr·y 
U ,.~ '\""r kno"K" ttcJW t),11 ti.-• idr~ :1nd-prin('"il1\1·N 
011 •hirl· we fonndr-.l 1111r C'".omJ)Sn~· :s...re correct :\nd 
a .. pn-c1st""'l b.) the 11111 h r. Uur loitL..unf--· i~ ., 

urtf"M nncl .-e JCl!i:n! tu tluu1.L. uur patron.a for tbf'ir 
"J'P"" ..;1.b th. pr .. mi~ of ubrolutdy i;qu:u-e 1uul 

(a.u tlcnlioi;. 

TODAY Without Fail 
If vou wa.nt the De"'"'· briit!.Ce><t. ro0!'1 UJ>"l O­
nale do ,,crlption uf ~S)-<:riUJellll"t'I!' ~pptuiltU. l O­

j;l•ll "1" with l"'V afcrr 
r · ro: of U>rful. in ier­
<' ~ 1 s a g iofomunion. 
n11dl ...-nd for LI.. 
t:llttro-Set Co.'a bi!! 
1111.D<ly Boo k and 
Cnl.Alogue riirht n ow. 
ThU. 11.'1114rkahl" book 
coot ua more than 
$9.(l()Q w compito. A 
eolll'trr pra l ce11o r 
-..-orkl'd mon1h' with 

ri. Eloctro-sot '"' 

HANDY BOOK ..• 
CATALOGUE 

l.arnDM • ·a 
- !lll:fl)ICAI. TltltGS. 
FOD £\l!DYBODY 

an espl'rien<""I bu} ~r 
nr ('],•rlf-ic:U :ippa.mtue c:l1ooorit •• th<· jt:eDJj; to b.. 
lit<wJ Thi> niean' tluit }' ltttrv-Sc~ g.,.Jdd AP 
nch1 in cvrrv ~-ct. 1K0 iNl· 
tlh<ally ana commc1Tially 
11..-n then"' 1be p:u:•· ah r 
pave uf tre:u . .iaell. toblc.r. dia· 
'"'ntJ', t'hart;c th.Bt ~\ t•n• CX· 
pt rlm~mer finds so hn 11<111 to 

Positively n o 
Handy Boob 
sent wh.~ ! Oc 
doca not. oc-

brwo o.vniLlblc. company r e-
Tltc lJAud~· Book l'tlnc.a.inll qu eat. 
m11rc inturma.don t bnn a.ny 
I 11 " !t'H"t!Dt bo.>kR on tJJ 
mnrk1·1 ll•bv. ~<>hl;Lbltam.ling the t~mcnduW' 
coot tnvoh·ed in ''""'filin" cloi- Valunhle "'rt.. "' 
uk lhAt yuu ·utl 1111 unk 10 ceu1 .. in •t•n>f11 
or coi.a along ",th l ·our tt•iu l a..-.. a -1.a;n r.I eui. 
Cni1h '"'' to p.•rtty .. rr ' 11 ... .,_ or poa~c and 
bandhnit. !:iend your a1111licut1011 now. 

Universal Detector SOc. 
The rnosr. Benl<itive nod 
e<•mpll'l.c det.ector O\-er 
prod uced at anywlrN<: 
ncor this p rice. J.lim·rot 
l•uluer ls 11 stron g •aw­
W<•thf'd cli11 and tl1«- plu, ... 
pl urhron.ztt~at wlurJu:!r it;. 
remo,-nblc. ~e...-.igl!9nL•Y 
M l't'('l•i\...J aJm<¥t AD) 
tlUrtllDte "11.b tbisdMf!t'tor 
'ltbicb i.· offrred al tl1• w.­

u.u..U) lnw p..U., or 5''C. SJ.i1•ping -..cighL 9 OS. 

1874 E. 6th St., Dept. E--3 Cleveland, 0. 
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Switch Points and Knobs 
For that New Se~ You ....,.., Maklnr 

• ti2S 626 h:!f tl(Jiu 

SWITCH P OINTS 

628-l," x 1,"- a2 
6%6-',11 

X •..,"- 3!! 
627-'-'"x ."- .. "el•'l:i.o; 

11111 002 
KNOBS 

601- »-32 Biclllng 
C02- " '" 
606-- .. 
608-1().32 

Ttc••· r.o 100 
~ .llJ ".llll . I .",ti 

• :10 l.OI I .i.1 
.31) 1 2.; 2.tt, 

l':ach 
$.cu 

.10 
.20 
.05 

• (l()S 

f)n1. 
l . Ill 
1.00 
2.00 
.JO 

Send ror Cab.Joe 
MAGUIRE & S HOTTON 

8 t4 unc.uleTStretl Albany. N . Y . 

Complete Audion Set $6 
indmling bulb, if you t\~hlr ftet your· 
,(•LL lnterr,1:ed? "Experlmenlll Wlreless 
Stations," 1916 edlUon, by P. E. Edelman, 
tdl~ '"'''"· Full informutiun. 1li:11tr:u11,, 
1tnd fart' are given 1·0111·crn111~ all 11e\\ 
ultrnuudion. osriUntinF• Arm~fr11ng, 
Grnrrnl Electric, etc. rrreu11-<. No 111 lwr 
I .011k ~ive~ dus. Besides you )..'1!1 all of 
llll" information toirt'thl'r with n com· 
pll•tl' 1001lem text on lhe muny 01 hrr 
ph:L"~ of t hr radio art, nll iu Edl'lJnan •., 
"Exfl('ritnentsl Wirrle-<" Stut111n,., .. for 
only $1.50. Get the HllG Nlilion 110\1, 
it ~how"- you how. Po.-;t.11({· 1.)1•. 

Experimenter 's Library $ 2.85 
eo1U1hn ing of •1 Expenmcn1~,·· fnmo1uv• rn f\\n 
pt1.rri.. !lnrl •• E%p('ritut.•ntrJ \\1'in'lt"""4 .:;;, ndon"•" 
b\ J> E. Etl ~lrnno. Gj,,e• lull infornuu inn ~vrry 
l't"atlcr wnnt-t--,•hNnicnl, .. 1~~1 ri1•nl. Y."i.rrl••~ .... 
u'••thani ·11l. tnventiou.clc rormrr pnci·. $3 . .ia(). 
J>rrp!lid tlu• month, nnly $2.85. 
,hlllp £dll11111n, 1802 Hagua Av1m11, St. l'nl, Minn. 

8,000 MILES 
is the record (amateur) with our Audio­
T ron Detector. 

THE AUDIO-TRON 
DETECTOR-AMPLlFlER OSCILLATOR 
Price pootpaid $".SO 

J ensen Electric Co. 
RADIO APPARATUS 

and SUPPLIES 
SEND STAMP FOR CATALOG 

1949 Huron Street CHICAGO, ILL. 

w2i.h "WIRELESS" TRANSFORMER $15.00 
c~:1~'l,~:i:.~• 14.000 VOLTS sh1!.,~~·~·~~~~:;~1bs. 
roldHwand 'nfn-rmatloodo..:.-r~ptlv"'of th"'~ 1. K. w nan•· 

fonnvr. m.ay be had for tho nakior--a)eo ol Ol.ll 600 •u.d 760 
w-"ll cao-cl lie.. 

Wln1er•1 Code Charts--brc9 .;._.. ContlnenUl-.Po.-t 
Pald-ISc., amaU or pockot eia.e lOc. l'be.y •o.ahl1 you to 
1 .. r11 &.he c04.l• More Quickly t.b•n by a..a.y Olhfr me I.hod .. 

Our N•w O etect_or tea..t wb.lake:r l7Pt) l• .. S.m e" D atec-t• 
er-i\fe • ma"ol oC timolle.i\I' a..wl depearlablUtr-b•• iaol 
Vulc•nltad Fl br. a.nd latn.miab.-d •hh T wo Cf'7•tal holden 
- oo.e Cupholde.r a.n.d on• Loooed Spr1nQ bo&d,.1"--Po.-t 
P •ld Ste. WINGER EUCTRIC & M FG. CO 711 
$0. Dearborn SL. Cbkago. Ill. ·• 

QUESTION BOX. 
(Co11ti1111,·d {Mm J>11111• .?;5) 

RADIO TIME SIGNALS. 
<583. l Verne Schuman, '\li,souri, write-.. 
Q. I. \\'bat .i". the rcceh ing range of a 

radio set cons1:,.ung of an 8CXl meter J,.m,e 
~oupler. fL''>cd condcn:.er, galena detector, 
-.~I 1~1111 headset, a11rl inverted "L" tvpe 
aenal .:iO feet long and at.out 50 feet high? 

:\. 1. You sltuulil have n1' trouble in rc­
cei\ing station• from about 300 tc• 400 
miles_ 

Q. 2. Coulcl l rcccin. tile time 5ignals if 
I u~ed a l•>ading cnil? 

A.:?. \\'e doulil n-11 much \\hcther \'OU 
would lie al1lc 111 rC\:c:iH timt ~igm1J .. wi1en 
y:Ju ad1l a lo;ulin~ coil, a:. your aerial il; 
"1Tlall and your receiving instruments are 
not ~n,1thc enouJ.!h 111 rccei\'e \rhm .. >ton. 
llowe\Cr, we would sug(\'est that vou acid 
a vacuum deteCtllr an<) \0 ariahlc condenser 
ro your set. aml lenglllln 'uur aerial to 
HK) 1.>r 150 feet. · 

TELEPHONE DIAGRAM. 
(584.) Paul S1n1pson, '\ewark, N.J., 

writes: 
Q .. 1. Plca~c gl\·c Lelephone tliasram em­

pluJlll!! liallene• a111l mai?n<:to ior ringing 
(JUqlO>C'-

.\. 1. The dial!ram gh en hcrc:with -how, 
the proper conncet ion,. 

Q. 2. \\'hat i, the ... ynchron11u" >Jleed of 
a 12 110!1: inductinn motor operatin~ on a 
60 cycle circuit, and ho\\ dll vou obtain the 
result? -

C~nncclions for "Motcnclo Co ll" Telephone S>s­
tem. The Magneto Is Us uolly fa1uipped with nn 
AulomnLlc .. S hunl" Allowlnst Lhe Bell to R illg 
wi thout the C urre nt Hnvl n1t to Pass Thru the 

lmpeda11ccof the Mngnelo Armoturc. 

.\. 2 The S\nchronous speed oi the in­
duction motor 1-; CiOl R.P.M. and the re­
sult i£ obtainc.>cl .. , foll ""s : 

Jf 
R.P .• V. - p X 60 

where E- frt>qucnq in cycle:. per second 
~numher of poles 

120 so U X 60 = 600 R.P.M. 

DYNAMO QUERIES. 
( 585.) T. l layne>, Little Rocle, A.rk., 

asks: 
Q. 1. \\hat should be done if a drnamo 

j, O\ er loaded? · 
\. I. If the current i• more than 50 per 

Ct"Tit aho\'e ll1c rated capacitv of th< 11'-­

namo, and if it continue~ more than a i.;w 
minute;:, llie main -.witch shoulll h, opffit"I. 
Ir the machint< i., ,1111Jll) ing a laJ111 1. au 
wli.>i.e ;,udtltn extin ti11n mh{ht cau•c a 
panic and endanger human lif.:. •inc.> .. Jt,,uld 
risk iuiury ln th<: 1lyna1m1 rather than 
open the circuit. \\'hen it is unsafe to 
shut down, thr tly11:11110 may he rclic,·cd by 
changing Ll1c rc1rnl:nor i;u as ro lower the 
voltage, until the lamps gh•e only a dim 
light. The current will decrease with the 
\'oltae-e. ~l >tlrrn J.uilt machine- will carrv 
50 per cent n\'erloa<) F r tWll hnur; •a feh:. 
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Q. !. I luw can a d)·namo lu-e 1b re-id­
ual magncti'm? 

\. 2 \ d) namo may 1.,,e th residual 
!"a1:,n~ti·m by rough handling or h)' !oland-
111g long unul>ed. S1•met11t1es the armature 
reaction, due to a hea\ ,. short c1 rcu11 will 
dcma!{!1etize or e\'en re~·ersc the t1cl•I 

0

mag­
nct. So111et11ne~ also, the inductiun cu rrent 
due w li1:hh1ing will demagnetin or re­
verse the licld. 

In <ume puwcr ~tations th j., trouhlc is 
•?flen experienced due tn the fact thnl the 
bc:ltl of the dynamo is situated ,o that the 
earth'., magnetic ticld pa,>e> throu!!h it at 
fight ant.de-. The ticltl should he 11l:iccd 
111 the nt:t~nctic meridian. i e., in a hnc Fr•im 
nonh co •onth. 

Q. 3. \\ hat rc.>medy 'hould he :ipr1lieil 
11hcn a dynamo u.:com,,.. n·\'Cr'l'<P 

\. ,l Rn cr•e the rc•iolual ma~1wli•m hy 
current from another tn.ld1inl Hr I rnm :i 
l>at l ';'T). J f tbj., is llOt \'nn\ ... rtient, llW C"Oll· 
11ect11,l11' Item cen the machine ;11111 1h..- line 
may he l r.111~ posed o r crossc<l. so that what 
wa' f< 0rmerly the positi\'l" tcr111111nl ell 1he 
dynamu 1:. 110\\ the neJ?a11' t•. and \"ICC \er.a. 

DYNAMOMETER. 

• t 5>111. I F.d\\ artl Pierce. Ch:\'dand, Ohio. 
w1she<. to know: 

Q. I. 11~1\\ cloc5 a dynamnmucr work~ 
\. I. \\ ht•n current j, 1•a~-ed through 

I.11th coil,, the mornbk C• .jJ I> ch·th-cted 
a~am,;t nne oi the stop pins. Thu1 the 
tnr,ion head i;. rumed to 11ppn'e the m•wc· 
mt•nt un til the ddkctilln ha- Ileen overcome 
aJH.1 .. th1: coil hroughl l•al·k tu it~ ••ri~ inai 
p11~1lwn. ThL" angle Ll1mn~h which lhe tor· 
sinn ht•ad \\as turned, l1cing prnpt1rli11nal 
lo th1: <quare root of the angk or l11ni1m 
is multiplied by the calculatc1l cnn,tant fu r: 
ni,h..-d lo\ lhe maker •li th in>trumcnr. 

Q. 2. I lo\1 i, the d.rnam11mct1:r .1rraneed 
tn measure watts? 

.\. l. \\·hen measurim .. w;m,., tlit 111-tru­
mcnt should he so arra11c<:•l lhat nflt' coil 
carries the main current, aml tlw nth< r a 
,mall current. \\ hicb is fir"p ortional tu the 
prc,,urc ur \'oltage. 

TURBINES. 

(5R7.) Charlt:• • \.pplehaum. Cl1icn!.(o, Ill ., 
r cq_LtCSlS : 

IJ. I. :\ description 11f an imptll<t> lur· 
llim:. 

i\. l. Om: in \\hich lh<' Ani•I i-; <lirrrtc1I 
h) mo.::in- of a seric:-- .,f noale~. ai:ainst 
\";lrtt•i. wbit-h it drive.-;. 

Q 2 \\'hat is a reaction turhinc? 
\ ~ I lne in which the pressure nr luacl 

oi the w:iter is employt>d rather than its 
\•elocity. The current i~ dclll!cll'd u11011 the 
w het·I I" tlw acti11n of .. uitahly 1li'Jl"'cd 
gui1lc plate~. the pa••a:.(c" !icing full n f 
wakr. Rolary motion i- ol11:iim·f! Iii the 
change in th.- direction ;incl rnr•m1·11t1im o f 
tht• lluid. 

Q .1 I l11w m:otn} cJa._, ... , nt ft'1H"I .. 11 tnr­
hine .. exi:;t? 

.\ 3 There are thret d;i•,cs ni rt·act1or. 
turhine•. namely. d1e parallel 1111\\. i111' ard 
flo\\ aml outward flow. 

WIRING FORMULA. 

( :;~. \ l..1,t n Lan~. L " \11i: ....... l "al .. 
wbJw, : 

Q I. \ fonnula for l':.lrnlatini: tlw <i7e 
nf I\ ire u•cd in sin~le pha·~ alternating 
current circuits. 

•\. I. The iornmla which ,·011 dt·•arc for 
figuri ng nut tht: ,.j7c oi \\ 1r<:. u>ccl m altrr· 
natilll! current li~htini< circuit" I>- Ji.n·with 
itivcn: 

S=CXl.Y 11 Ii 
n 
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"here 
S=cross ~c-ctional area oi the wire 

in circular mil-. 
C-curro:nt in amperes. 
L=length in iccl une way. 

21.6~a constant 
I >=1lrup m \'"lt~. 

~till another fonnula that can h.- u•ed is: 

"l•cre 

ff XL X ;; s - - :...._:..;....=-:,..;.__ 
- .• L(.s> n~. A I 

-:-c11•"" section a I an·a 11 i con· 
ductor 111 cirl'ular mib. 

\\'=wall" . 
\'=\'1,Jt-. 
L=-length in fed. 
K-2,160 ior D.C : :?.4!XJ for •for::le 

pha~e. all light-: 3,C.lll f11; .. m­
g-le pha,c. m<nnl' and ltght~; 
3, .. 3.'ll ior ,ingle 11haw. :ill m11tor 
load. 

The per o:cnt of lo.;s is dctenninctl b~ em· 
ploying th is fnrmul;l. 

where 

D 
% loss = r

1 
X lOO 

D=drop in ,·olt<. 
\ " =impre"•ctl \'ulta~c. 
llll-a c11n~tant. 

------
INDUCTION MOTOR. 

(5K9. l Fretlerick Gcn,en, ~Jidtlle town, 
Conn .. :1,ks : 

Q. I 1111\\ 1s th l' speed \'an ed m imluc-
tion lll•ltors? 

\. I There are .;everal mell1otls usccl for 
chan~ng the ~peed of imluctinn motor~. 
""c of which is hv taking off tap~ from the 
motor windings. and h) the aid of a double 
tlmm ~witch . the numher of pole~ can lie 
chanJ,?cd to half oi the pn:\'iou~ numher. 
Thi-. howc\'er, only gh·e::. l\YO speed«. 
Thret~,1iccd motors ~re. some~mes made 
appl) in~ the abo\'e pr~c1ple. I-or gr:idual 
1 .1riation in spt-ed, resistance mny be m­
'uted in ~eries wilh lhe primary winding, 
and as tJ1e E.:.1.F. per phase i~ cut down, 
lhe torque becomes less a nd U1c ~peed de­
creases. l n some a ,·ariable re~btance or 
imj?cdance is inserted in the rotor circui~s. 

Q. 2. Whv is iron more! largely used 111 
the Frame of covers or induction meters 
than in direct current meters? 

.\. 2. Iron ha<; 'ery ltule chance to. he 
permanent!\' magneti2ed on the induction 
meter~. a, Chey arc exclusi\'cl} operated on 
alternat ing currenL . . 

Q. J. \\"hat causes hummmg and rattlm~ 
in inducnon motor:.: 

/\. J. n um ruing and rattling are usually 
1Juc lo \'ibrarions oi loose parb. 

FLAMING ARC. 
(590.) Waller Hickshaw, D11ston, :\l;iss .. 

a~k•: 
Q. I. What i;, a Raming arc? 
A. I. The Barning arc lamp u'es ckc­

lrodcs con:sisting o f a carh11n •hdl 11 ith a 
cure ur powdered carbon. mineral ,alls and 
a ,111rnhle hinder. The miner:il -alts make 
1ht· arc hi!?hly luminous. l'<> that the total 
amount of light is about triple that from 
ordina11· carbons, using equal enen ..... ·. On 
account of the fume~ and the residue from 
the miner.tli7.ed carhons, the arc must be 
\\l"ll \'Cmilalcd, and it is hesl suitctl ior ex­
terior lightin~. The electrodes arc u~ually 
inclined. making a narrow "V" and Uuow· 
i11g most o f the light downwanl, the arc 
hci 11 g clcflccced I"· an electr11ma~nct. 

Q. 1. What methods are u<ed For taking 
the ~t atic electrici ty away from ~hafting 
ancl machinl'~? 

'\. 2. The tie~t way is to ground the 
han~ers • r ~ome other •tationary part. by 

YOU CAN ''SEND" 
1000 MILES 

Make your wireless reach grea ter distances 
-transmit hundreds of miles further-with 
a THORDARSON WIRELESS TRANS­
FORMER. We consta ntly receive news 
of unusual distances atta ined w1th the aid 
of the THORDARSON-of ten as high as 
1000 miles. Gives a stronger, steadier 
spark, instantly adjusted without dis­
conne<:tin g transformer o r cutting off 
cu rrent. Amateurs everywhere are get­
ting the best results with the 

THORDARSON 
WIRELESS TRANSFORMER ____ ..,,,.,,___ 

Magnetic Shunt makes possible instant adjustment of current while sending, 
just like the big commercial stations. Yet the THORDARSON co.sts only halt 
as much as the open-core type. Wonderfully flexible, easily attains resonant 
condition. No impedance or choke coils needed. Assembled in heavy black 
enameled iron frame, shu.,t yoke adju.slmcnl in cast brass. Secondary terminals 
of polished hard rubbe.r witb brass core for easy adjustment.. ~. ~4 and I -KW. 
capacity, standa rd winding for 100- 120 vol l.S, 60-133 cycle. Special windings to 
order. Write today for illmlralcd folder. 

Made by the Bu1lder1 ol the 1.000.000 Voll 
T r.-n.stormcr at the S.n I rtu'lCl.tCO Fair 

Thordarson Electric Mfg. Co., 506 50·&b.ElJ.0 ru:nEET 

and Prices 

~~ 
§/edUcf1~ Warren, Ohio 

Get Louder Signals-Save $2.50 
July 31 u che laol da}'_ we ~·1! 1bip ~· .. l"'tivc and .efficient SS.00 
turu>T for only $5.50. The b1ir 1nc.reasc m ~c eosl o( wu.,. b~•· etc., 
will not P-.C;rtoil ua t o olfe.r our tQncrs ~am fo r lcu than h at.eel tn 
bulletin 108. Send 2-cenl •tamp for bulletm. 

COLBY'S TELEG RAPH SCHOOL. AUBURN, N. Y. 

l-t•t/il b1 mmli<>>1i11g "'Th~ E/utncal £.rtrrimrnur' tdun "'"1i119 lo arJartrs·n 
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SAFETY FIRST 
You may sometime get satisfactory goods 
of another make. But you a re alwa~ safe 
and sure in Bunnell make. 36 years' ex­
perience making 

High G rade Instruments 
CtJunls. Most reput­

able dealers stock our 

appliances. Insist on 

No. 8654 Dandy 2·1, Ptate Variable 
Condenscr $3.75 

getting them. 

O ur Catalog 36E 

illustrates and de­

scribes a b o u t 300 
No. 8&09. 100 Amp. 600 Volt Listh t - l f 

~ ·Q. n l.og Switch, $3.00 a r tic. es o wireless ap-

paratus as well as other appliances. 

Send stamp for i t. to 

No. 8804, Jove Crystal Det.ector Holder 
Oa Duk Porcdaia Bate . . . • • $ J .2j 
On Hand.ome Coms-itioa 8- . . . 1.50 

J. H. Bunnell & Co.'s 
Radio Dept. 

32 Park Place New York 

G • -
.r . 

BEACON ELECTRIC WORKS 
OF NATIONAL CARBOM COMPANY 

132-138 KING STREET NEW YORK 
11· 17 S OESPLAINES STREET 

CHICAGO 
156 SECOND STREET 

SAN FRANCISCO 

.. BUY A BEACON AND BE GUIDED RIGHT."' 

means of a wire fastened to a water, gas 
or steam pipe, or to a rod driven ioto 
damp earth. For wooden pulley drives 'l 

grounded metallic comb is placed about 0 
inch £rom the belt. ------

MAGNETIC SATURATION OF 
IRON. 

(591.) John Warlet, Brooklyn, N.Y., 
wants to know ; 

Q. 1. Whac is meant by the magnetic 
saturation o f iron? 

A. 1. This may be explained by the ac­
companying curve, in which the curYed 
line represents the relation between the 
magnetizing current and the resulting 
magnetization. After the iron has been 
magnetized once, it retains a certain amount 
a~ indicated by the curve, beginning at 
some cListance above zero. For small mag­
netizing forces, the permeability of iron is 
imall w ~ !Qagnetism incn:ases slowly. 

X= Solt/rot/on pomt' 

x, v 
I/ 

I 
I 

' 
Ua '/Jel1Zll7!J Current 

S howing Saturation Polnl or "Knee" of Magne­
tiuition Curve for Iron . Be)ond p0int "X" the 
PTop0rtionate Amou nt or Amperc.-Tums Re-

quired for Increase in Flux is Very High 

The permeability then increases, and the 
magnetization increases rapidly unlil the 
iro n approaches the sat11ratio11 limit. The 
upper sharp bend in the curYe is called the 
saturation point, since after the iron ha~ 
been magnetized up to thi" point, it is diffi­
cult to magnetize it much mare strongly. 

OZONE. 
(592.) Paul Gilber, St. Louis, ~o., in­

quires: 
Q. 1. How is ozone made? 
A. l. Ozone is made from U1e air which 

is electrified. _!\.a ozone generator consists 
o f two conducting surfaces which are well 
insulated from each other, and placed at 
:.ud1 a distance apart tbac when oppositely 
charged there will be a sil«nl disdtargc be­
tween them as rhe elecrricity slowly passec: 
f rom one to the other across the inter­
vening air. Wl1en air passe-. IJetween such 
a surface, the oxygen of the air, which is 
::ompo>ed of two atom!\ to the molecule, is 
dissociated, and recombines into 07.onc . 
·Each molecule is then composed of three 
atoms. 

Q. 2. What is a line of force? 
A. 2. A line of force is the expre~~ion 

used to indicate either the direction or U1e 
strcugth of a magnetic force. The uuit 
mag11el pole is a magnetic rnlc of sucll 
strength that it will repel an equal pole 
wiU1 a force of I dyne when at a distance 
o f I centimeter arart. Any magnetic field 
in ·which such a unit 11ole i> attracted or 
repelled with a force nf I dyne is said LO 
have a strength of 0111· line nf force per 
square centim_e_fc_r _. --- -

SKIN EFFECT. 
(593.) Henry Kamfort, Orange, XJ .. 

wishes to know: 
Q. 1. What is skin effect? 
A. I. This is the tendency of alternating 

currents to avoid the central P•>rtions of 
solid conductors. and to llo\\ or pass O\'er 
the outer part oi the conduchir. Skin eff"ct 
is a very important problem in all high fre­
quency work. 

Q. 2. What is the explanation oi skin 
effect? 

l' ou bent!/it by mc11tioning "The Electncal Expcrimf'nter" wlirn tvriting 10 adt·utisers. 
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A. 2. lt is due to eddy currents induced 
in the conductor. 

Q. 3. \Vhat is the rcactance of an alter­
nating current ha\ing a freq~ency of ~33 
cycle' passed tbrnugh a coil whose 1'.1-
ductance is .3 henry. IIow do you obtain 
the result? 

:\. 3. The irrdurti<«· reactance nf current 
is 250.7 ohms nnd this is oht:tined hy s~1b­
sti lllting che proper ,-alucs in the followmg 
formula: 

where 
X=2r. FL 

X=inductivc reactance in ohms. 
z,,. =cnmlanl ( ,,.=3.1416). 

F=freqnl'ncy in cycle~ per second. 
L=ind11rt:ince in henrics. 

Frere X=2x3.1416xl33x.3=250.7 ohms. 
Q. 3A. What current would flow thrm!gh 

such a coil. it s measured res!stance bemg 
IO ohms and tile line potential 100 volts 
(effective)? 

A. 3A. The effective current in amperes 
is given by the expression: 

where 
E=effecrive volts. 
!=effective amperes. 
R=ohm1c resistance (measured or 

D.C.>. 
X=inducuve reactance in ohms. 

Hence I is in this instance: 

100 "9 I or . .> ampere v J01+250.7~ 

1'r1m. ClrCU/. 2200 YOllJ 

@ 

Delta Connection of Thr ee Trmuformers on a 
Three Phnse A. C. S}stem. 

TRANSFORMER CONNECTION. 
( 594.) Paul Dikeman, Atlanta, G!l., asks: 
Q. 1. \Vhar is a delta conncct1on and 

ho" is it made? . . 
A. l. In the delta connection both Jli;­

maries and secondaries arc co~11ccted m 
delta ~ouping, as shown herew1rh. 

Q. 2. \'i'hat advantage has tl~e ~tar c.on­
nection over the delta connccbot1 · 

:\. 2. Each star lransfnrmer 1s w~nd 
[o~ onlv 58'/o of the line volta~e. In high 
voltage' transmission this. admits _of much 
smaller transform~rs. h~tlt for high pres­
sure than is poss1hle with the delta con­
nection. 

ARMATURE. 
(595.) I. Langton, Columbns, Ohio, 

wants lo km1w: 
Q. I. Ho,, is the armature o( a booster 

allernaLor connected? . . tl 
A. I. It is conncctecl in series with ie 

input circuit on Lh t> co1~vertcr.. . 
Q . .2. How are the beld wmdings con-

nected? 
1 

·I t 
A. 2. Thev are either fee w1t 1 currcn 

regulated uy means 0 r a. i;iotor-.opccrat.ed 
field circuit rheostat, or ;01n..:d m .enes 
with the commutator leads Qf the con-
\'ertcr. 

WRITE FOR CATALOGUE 
IWOHENTION THE ELECTRICAL EXPERIMEHTE.R 

LAST WORD 
IN 

UNDAMPED 
WAVE 

RECEPTORS 

DO YOU HEAR YOUR WIRELESS 
SIGNALS LOUD AND CLEAR? 

If not you want a 
- $18.00 

23.00 
60.00 

Multi-Audi-Fone • 
With Special Head Set 
Two-Step M-A-F -
Un-Damped-Waver 

$45.00 & 100.00 
Detector Fone 35.00 
Telephone Voice Mul-

tiplier - 15,00 
Pocket Wireless Re­

ceiving Set -
Write for CirculaT 

5.75 

MULTI-AUDI-FONE 
275 Morris Avenue 

No. 3 

E lizab'e t h , N. J. 

Arnold Navy Type Loose Coupler 
PR.ICE, $ 1.S. OO 

Owing to the peculiar con•lru~tion tutd wind­
ing oi this inHru111cnt it !s possible for thos~ c;le· 
siring to hear I.be Arc Stallo11:;, to do •o .<In this 1n­
stru.mcnt. A special Uook·UJJ ls needed tn order to 
get ufl 10 the wave lcn1,'1h. . 

To those ordering an wsLrumenl !>Uch Hook·up will 
be furnisbed grati$. . 

1t is as in the Jla.s1 the Ri~h.t mst;ru· 
ment to Jo all first class receiving w ith. 
Workmn11sb1p nnd malerfat the bcsr. 

Send 2·ccn1 stamr> for flullctin No. 11, 
whlcb describc-s fully, nl$<1 sbows tbc 
lin"5t line or Swilch points, Rubber 
knobs :ind accessories on I.be Mnrlrct. 

J. F. ARNOLD 
135 Ensl U9th St.ttet, New Yori< City 

Yem !Jene/it b~ mtmlion111g "IJ,,. Elt:t:trical Erpcrimt:lllcr'' wltcn =it1n{) to ad~crliscrs. 
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NE'V PRICE 
The Only Original and Genuine Double Filament 

AUDIOTRON 
(TRAD£ MARK) 

DETECTOR-AMPLIFIER-OSCILLATOR 
fl.\!' ~!ET WITH sucn A WONDER.flt SALE TlilT WE CA.'< ~O\\ OFTER IT AT THE 

EXTRE!llEL\" LOW PRICE OF 

(Pnicnt Applied F or) 

IWc>ont-not 11.tl<llent-tcsUI pro,•c lbo AudioTron to be oL leMt 100 per NlnL more ~cni-ilh·o aod •lnblo 
Lhan n.ny oLlletT detector. I t lll80 hn.s nn cwcrnge life of LOOO ho\lll!.. 

The prfoo al tho double liln.mant .\udio>Trnn, "ith full instrurdona for u•int an l oJ>llmlin~. is onll• $.l.25. 
T~rms: C'ash or C.O:D.; Tmn,,poruulon Prt'p!llil; S:ife Arriv..t and f'3ti..f11e1ion GWll!lDtee I. You ran 
llCnd \•our own Gwiranty with yuur on.lcr. s;..-c of Sub.titut~. Th~ Kt'Duin..-tiiducion guaranteP<l-Audi·•Trt•n i• not a .. ,.....,:tlJedAudl<> 
Tron." Oacillaw.lian. Elrctr0n-Audio. utormArly AutlioTroo. •• or an!>· f)t.l.rr Tr•m 

ANNOUNCING 
AUDIOTRON HIGH GRADE WIRELESS APPARATUS 

AUDIOTRON No. l A Receiving Panel 
25% Adoance on Orders Mailed Alter M idnight, Augu•t l •t 

ORDER NOW 

Two-6hunent tested 
AudioTron Tube 
30<"11 B Battery 

C hoioe ol P orcelain 
or l nd• Lru.eLo 

Fi11ttnent Rheostat 
complete 

reQdy to.._ 

$14 
(Lu. Filament Bau...,.) 

ORDER NOW 

P ote.nliOYne tu-Con· 
trol 

Hish Crade Bi.nclin& 
P -ta 

Back Connected 
Special Cut Out 

Hard Rubbed Finiah 
W'dhou1 Fil.un~nt 

or B Bau...,. 

$10 

Equ ip Your Set• with INDESTRUCTO Potentiometer Controls 
•\orl!o:rron Potenti<>.met.er &n<l. nhC011ta1 Unii.a are made of a •peeial uniform 

"''lllP<l!'"lllon :uul 11re designed lo tr•vc &lenc, """Y ruui cloae adjll3t.ment of bnuery 
potenU!lt. by a conatam ruid gnMlUAi inrrea.-.1' Mt poaiible •·itb one cell variation. 

Thil rt!lfuh11 in maximum !!f'"n.sitivmftl"- Tlto 
8 b&IU.'rv unit~ of 7000 olmuo re!!i>Ull<'e. in-
euri111r lowi life Lo°"' batteriCA. . \n~ ........ r l"t'-
lliluln<"e\\ Mt~~C::,.!>auery TbcAudiflTron 
lml"'1runo Fl ' RhC><l"ta•, hninir 01> 
"ire• to corrode. lMtS n lif~time It• cue of 
adj1Mm<'nt i! aL..., "bi.ii ff'll<Ul'I', au I it udds 
LO t.bo nppeamnce of your &el.. 

B Battery Potentiom.eter eo.mplete$t.OO 
Leu L.,v.,,. and Knob . . . .SO 

Fllnment Rheoatal complete . I.SO 
Lea. Leve>r and Knob .. , 1.00 

B Bntt.ery Potentiometer Unit Lever nnd Knob . • . . .SO Knob nnd Leve.r 

Largest Line of Loose Couplers on the Market 
All Styles, 200 to 15,000 M. AJJ Pricu, $4.00 Up 

Junior 
Amateur 
Standard 

Types 

&nd for catnloi; 

AuclioTron, Na~ Type, Looee Coupler 

CoillJII(' rcial 
Dead-Ending 

Ultra 
Types 

Send for =log 

TERMS: Alway• Tran•portation Prepaid, Satisfaction Guaranteed, <Ash 

AUDIOTRON SALES CO., 315 Lick Building, San Francisco 

HEAT CALCULATION. 
t 59'1. l ~ Frieden, Hoboken, ~.J., would 

like to know : 
Q. l. What is the relation between volt­

age and candle-power in regard to an m­
candt:sccnt electric lamp? 

,\. I. The candle-power of the light in­
creases much iaster than the voltai:re. 

Q. 2. \Vhat is meant !Jv Lhe s111a.rlii11g 
pr1i111 of an incandescent la.mp? 

J\. 2. l\<. a lamp geb nlcJ its candle­
riower and efficiency drop off. so thal aflcr 
a certain point it become::~ d1ea11t:r to thrnw 
a lar1p away. or to smash it and get a ne'I\ 
one, 1.han it is tn continue to use the old 
<·ne. The smashini? pomt is generally 
reached 'I\ hen the candle-power oi the 
lamp has fallen to SQ<c, oi lls initial \'alue. 

RADIO ENGINEERS HOLD JUNE 
MEETING. 

.\t the June meeting of the Institute of 
Ra1lio Engineers, held on Wednesday evcn­
inl{, June i-cvcnth, at the Engineering Su­
cictic' Building, 33 \\"est Thirty-ninth 
Street, Xew York City, a paper on "Arc 
O•till:uiom in Coupled Circuits" by Profes­
~or l lidctsugu Yagi of the College of En· 
ginccnng at Sendai, Japan. wa$ prese11te1l. 
T~e efficiem transfer of enerro Crom the 
primary to the second~· and the produc· 
Li<>n of overtones were full" treated upon 
in an intere;;ting way. The paper was il­
lu .. trntecJ by many valuahle, c.xperiment:illy 
determined \."tln·es, showing the action anrl 
intcractinn of the oscillations in various 
tJpcs of ci rcuits. 

$25.00 TO ANYONE WHO SOLVES 
THIS ELECTRICAL PROBLEM. 

( C 011ti1111ed from page .]./ 1) 
\Ve wi~h to mention ior 1.he guidance 

of possible contestanb that common 
...,·hemes employing condcn,,crs across the 
interrupter "break." magnetic blow-outs, rc­
:.1,,tancc" and inductances coruu.:ctecl acro~s 
the c1rcu11-breakcr, etc., ha\'C hecn thor­
ougbl}· tried out 1 . .:it/10111 sua.·.rs. There­
fore the !-Olut.ion is not a• ea..,y a~ "ould 
~ccm al first glance. \\'e fed contidcut, 
ht•WC\•er, that there is a succes~ful way to 
opcraLe the circuit. 

The ahovc problem can undoubtedly be 
solved hy anyone who will cnncentrale his 
mind on it. F.\·cry experimenter. student 
and enirincer should Lr) a hand al this in­
teresting r>roblem. The re•ult of thc con­
test \\ill he pultlis.hed in an early i.-,uc. 
The editors of this pulolication wi~h to 
•t:ite emphatically that the offer here made 
is lhoroughly genuine. \\ c ha"e stated the 
problem; solve it correctly and the mone\· 
1s yours. 

f111pnrt1111t. Please note, that it is not of 
paramount importance tn impro\'C the pres­
ent interru11ter; 1/11: 111oi11 n/1jat is to ~·ib­
rc1/1• Ii 11s srt forth ubm·r. \n) new in­
terrupting scheme that doe~ the work sat­
isfactorily will solve the pr11hlem. Xo com­
m11tat"r $Chemes can be U>cd as the~e are 
patented already. 

:\II communications should he acldre~•ed 
to .. Editor Interrupter Conte•!." and the 
following rules should be ob,er\'cd. 

Sheets should be written on one side 
onlr. 

;\ o pencil writing acceptable. 
Drawings must be on a separate sheet: 

all drawinrs to be in pen and ink 
Jn case the idea proves acceptable to 

the Piano Company. on paying" $25.00 for 
the idea, they immedi.atelv assume con­
trol o[ the device as well as a ll patent 
rir:-hts belonging thereto. The sum of 
twcnty-fi\e dollars has hecn clepo~ited with 
tbe Experimenter Publishing Co.. to be 
paid over to the winner. The contest closes 
.\11gust twentieth and no letters will be 
cnnsidered after thar date. 

THE ELECTRICAL EXPERIMENTER 

STANDARD RADIO TERMS 
DEFINED. 

Approved by the Institute of Radio 
Engineers. 

l,;n1lcr t!i,i!. head ,.. .. "ill ddine the mo•t im· 

1
1<Jrtnnt raclco terms ucb monlh, Save them and 
I) 11a>ting each in a hook ( J!rOperly indexed) you 

will have a handy rad io <lktionary. 
53. Dtcrn"~"'• Li,.eor, of o Liut'arl:y Darn/It'd 

A/1ematiHg C11rr~111: This is lbe di1Tcr4'11cc 
of ouccc:.siH current ;unJ1litud"" in the 
same dircc:.tio11 divided by I.he larger 0£ 
these ampluudrs. 

Note: L.-t.. I. and 1.-1 I><" 111ccr"•'<ive 
curren1 amvluudei. in the aame 1lireetion 
of a lineul)· 1L>m1>o:•I alLcmatinir current. 

Tb.en, 1bt0 linur d«Tcmcnt 

b = 1.-1!:::.!.. 

'· Al~o: J, =I. (1-lrft), 
where J.~nitial currt0nc ampli1ude, 

l =current am1>h1ude 31 ume I, 
r=irequct•c> uf ah<ma1mi;: cur· 

fC!:Df. 

54. Durnnt"nt
1 

Loqarit/lm1c, of 011 c.rr.011l'J1llolly 
dwupet a/tt'rrta.ti1111 c1u1.:nt. '"I hil-4 i~ the 
logarilhm of the ratio of 1ucce;,sive current 
am1>litude• in tbe «uue 1lirectiu11. 

Note: Lc>11aritltmic Jccremc11ts ore stand· 
ord for o complnc ('£nod or C)•clr. 

LeL '· and 1.+. be IUC<;C$o>!V<: C:U~nt 
amplitudes in the same direction. 
d lugancbm>c d«reracnl, 

Tbcn,d -10;;;-
1 
'• , "lltreE • 2.it8+. ·-· SS. Dccrunt"Ur: An tnstrumeut for me&bunnir the 

loi.<anthauc decrement uI a urcwl 1ir of a 
train of clcciromagncllc wava. 

S6. lJdul"r. Thai portion of tbc recc:i•·ing "I>' 
1•aratus whicl!. connected to a circuh carr1· 
mg currcn1s of radio £rc:<1ucncy, and rn 
conjunction "'ith a -.elf cilntained or ~CJ>&· 
rate indicator, translates lhc radio fre­
qucnci cncr11r into " form 1.uitahe for 
opcrauon <1f lhc i11lliCJ\tt>r. Thi- tran•ln· 
11011 may bf! effected either hy the con · 
vcroion of the racliu frc1fuc11cy energy, or 
by means uf the co11tro of local energy 
by the =cru re<:c:h·cd. 

Si. Droru
1 

dcousti.: Rc101>anu. ,\ dc,•icc "b.ich 
utl i:zc.!9 in n.s operauon resonance to the 
audio iret1ucnC") oi tbe receivt'<I •iirnal" 

58. D1('/e.r Rcupti "". The •imuhaneow. ,., • .,I>' 
uon oi iwo sigruili. by a •I.Dile uJicrating 
~•at ion.. 

59. Drrlr.r TrarcsmuscoJ1: Tbe sunultaneous 1rans­
m1--ion ul t\\"O :.tgnab b) a ''"glc upcrat-
1ng ~ldUOU -

60. VHrler :>rpnolrn11 • The •1muhaneou.. reccptiun 
and 1ran-.mi:--~iun of ... ,go.ab. 

61. J:..r<1tatiOM, lmtulu . • \ me1bod of producing 
free altcm:uing curreuu. 1h an t•c11e<l_ ~ir­
cuil In whiclt Lhe tlurauo11 of the cxcrnng 
cuncn1 1..s :shon compared ~ith tbc dura~ 
tion of the excited current. 

!\otc: The co11tlilion of shon duration 
implic; th3t lhcrc can he no a111>rcciablc 
r".:u:tion bcl we-en th~ drcuitL 

62. Factor, fla,.1f'>n11: The J>ruduct uf the logar· 
ichmic clt0J:Tetnent :UI the freCJUt'llCY nf an 
C.'llJOnentially damlJC') altemaung cu1Tcn1. 

Ltt l.= an1tial am11h1udc. 
lt=:amr•litutlt0 a1 the tune t, 
e=b~e or l\apicrian logarithms 

(2.ilS~ ), 
o:=:larn1>in<: rac1or. 

Then, J, = 1. !-41 
63. Foctor, Fonn: The form fauor of a l<ym 

m~tnC'al antenna £or a gi\cn W3Ve length 
is 1he ratio of the algdira1c average ,-alut 
of the R. '.\! S. current,, measured at all 
heights 10 lhe greatest of these R. ~!. S. 
curr-c11t1.r. 

Xotc 1: For a gh-cn R. M. S. curr..-nt 
al th e hase of the antenna, the field intcn· 
11ity :11 dis1an1 points Is vropurclunal to lhc 
fom1 foctor times the height e>f 1hc an1cnna. 

:-lote 2: 1·he effective heigh! (height of 
center of capacicy) i.5 r11ual Ill the form 
factor times the actual height of the :in· 
tenna. 

Note 3: The limiting nlue• of 1he form 
factor for ~ariou• types of an1enna~ arc .,, 
follows: 

Lint0ar or Verti<:al \n1enna: Long 
wavcs-lowu limit= Y.,, for iun1lamcn1al 
~owcr limit= 2.. • Fiat TOP. t,Jmbrella 
Antenna: Loo11 wan..-ur•J>eT lim11 =I 

~ot~ 4: The form fac1or vari~ in a 
given antenna at various wove length• due 
to variation of the current dis1rilmtion. 

64. Frt'qunciu, .4udio (obbrn:iott"d o. /.): The 
frc~ucncil'!' corre•ponrling to the normally 
audible ,-jbra1ions.. 1· 1> c~ are a-.umc<l 10 
lie be low 10.000 cycle• per aeeond. 

65 Frrq11r1icrrs, Radio (ohbr11t1iotr.I r. f.) · The 
frc11ucncie< ld1ther lba!' th<?•C c;orrespo!'d­
ing to rhe normally audible v1hral1011,, wh1clt 
are St!Jlttally tAlcc11 L< tn,000 cycles per 
second. See also F,.,qucncie<, \udio. 

~ote: It ;, no1 implicn 1ba1 rarlia1ion 
canno1 ht0 '<'cured al low.,,. frequencies, and 
the disrinccion from audio fre<tuenci~ il 
mcrdy one of dc6nition based on con· 
Vt!nient.<". 

These two, 100 page books, each contain­
ing from 88 to 90 illustrations, are sold by 
us r~ularly al 25c. a piece. 
In connection with this most remarkable 
offer you can now get them ABSOLU­
TELY FREE. for a oery lrmitd time. 

----------

Since we published these two books la.st 
J anuary, over 6000 of each have been 
sold. If you are a wireless experimenter. 
yon can ill afford to be without the11e two 
la test authoritative works. published b y 
the one concern in America. that knows 
what the " H ow-to-make-it Fiend" really 
wants. In these two hand books arc 
concentrated the most important. up-to­
date wireless instruments and directions 
how to make them. They are by far t.he 
most successful wireless books of the 
sea.son. Size of each book is 5x7 inches, 
substantially bound on a good book 
paper. The covers are in two colors. 
We really can not praise these wo~ks 
too highly. You will be delighted with 
them. -------

EXPERIMENTER PUB. CO., 233 Fulton St., New York 
Gentlemen: 

On your absolute inu'\rantee that your 1wo bi~ Wireless Hand~ks nre just :is 
dc;,cribed' by you vou mD.Y send me i>arnc 1''REE. All chru-ges prepmd. . Y !?U nre to 
isend me thrsc 1,;ooks 11t once, and enter my nnme for n full year's !!ubscnplmn lo .U1e 
b~1ctri,c1dExprrim1mlt:r, 12 numbers, for which 1 enclose •~i.oo, thepnce of LheEleclru:al 
Experimenter ::i.10110. 

(li n 2-yea.r subscription is desired, enclose Sl.85.) 

11fy name is . .. . . ......... . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
ft! y ad1lrf3S is . ..................... ................ ... - . - ........ ............• 
(8) •('sm1da and F oreiim C-0untrir~. St .50-2 years. ~2.Rii. 

)'.,., beJ1cji1 by ml'1ltion1ns1 "Tiu E/utnrol lirt~rimullcr .. u·hcn writing 10 adrcrhsn-J. 



a"Marv~lectric" 
ExperimentaJ 
Laboratory 

' ' tomplc1c ou111~ tor l"'rlormla; tn- $ 
~l"""""blee%J>rrln,..m-. l>nnon In.las 3· 75 
• Airnl!tism , Sol"'>uhk. R uwa:. 
~~IOnt:..,~!,'!~DM .. , Nt'. fll"1Ujf, d llr-

• "~"· fllll<'loatms ai>d tn-
~~~ .. c~n?'°u are lnt.-ud In cltttrlc:a J"OU 

AT ALL LIVE DEALERS 
1n•lal.on yourdc:llerotiowtni: vuu the Kns111> ll11,._ 
l•CW~J.~JOO<I& are l>en. Ir Ynur clt"11or cmmo1111p11ly 
)"OU, wucr d.lrect. ComolotO c:\la.JOg llCDL OU rt'(JUt!:! l. 

KNAPP ELECTRIC& NOVEL TY co· 
523 West Slat Strfft, N. Y. City 

obtained "ilJ:t 

MARKO 
STORAGE 

BAITERIES 

:::----- -----1 . for Audion use 
1t 1s a well-known fact among up-co-dace 
\\ircd~s eni:im:trs anti cxperimenrers ch.it 
die Aud1on opcrat~s a t :i highl'I' cllicien,·v 
1~hen conrrnllcd hy a storn)l:e battery 1h;1c 
gives constant vulrJi:c. Marko B3rrc:rics 
:ire dehlgntd to mc:<:c these conditions. 

Ouaranf.eed hll:Ju-oi oualliy and lowes pct.,.. 
Some Popu!Ar siae.. 

Type Voha Amp n R List 
4 C !? 4 Ca~ty ~'.'& 
6C2 6 4.0 10.00 

Dcocrlptlv• C.."lrtuitu' UJl()O tt'QUl!SL 

Nrt 
Prt .... ... ~ 
6.00 

PAUL 1\1. M.4RKO, 1191 Bed!orJ A .... S-.ld1n, N. \'. 

VIOLET RAYS 
NEWEST FORM OF ELECTRICITY 
FOR YOUR OWN PERSONAL US£ 

The VIOLETTA BIOD­
tllf:QtJENCY O&NE RA TOR 
b u Hd a.a.d •.ndoued:t>J' 'llou· 
SaDd• of obalc:ta.O.L h aeae­
rat .. Ua.e \ 'lole"-RU Hlab· 
Freau1nc.7 CutRo.l wblob l1 
u1tld whb wo:aderfoll7 caufd: 
rNuh.1 fo-r facial. Halo, aud 
body U-.&m.a:al.a. 
~t.. .nidem. operatA• oa 

.i .. a, or di.rt-ct <=UrnPnt.. and 
ab ... ,. aod cuarant.Md.. 
A k I ~ lD cmaanac:u.a. 
;:~~~ u, 111-.trai.. 

AGENT'S - DEAURSRUPOHD 

Bleadon-DIDlD Co., 208 N. 5th An .. , Chicago, JJL 

GROBET SWISS FILES 
.A~ tbe 1t1ndud or exeelle11ce In 
.Dl~8, II.lid have h l'<'ll ( Or OVM 100 
y~ara. We ..,od 11o•tpald •• an ID· m trodoe<"r 48 lllea e-elally adapted 
tor tool ma.t~ra and maeblD.l1ta OD 

~ ·~1111 ·f ~.00. Thi• l• a chanc~ to gf"t a 1~1 ot 
llln rou'll sppr,...-lllte and we·u '1't tutor• ordera. 

MONTGOMERY & CO. 
100 Fulton Street N .. w York City 

E1perimental and Model Work 
ELECTRIC AL INSTRUMENTS AND 

FINE MACHINERY 
hmmti.,;;.' devdoped. Special Toot.. Di., 

Cur Cutt.ins. Etc. 

HENRY ZUHR 
New Yerto Cttr 
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b~. Frrqi.r11cy, Cho11,1tr: See Ch!uti:~r. I reqnency. 
61. F ·~'l"MCJ' Gru11t. The numLt'r ,..,, e'"""' of 

perindu:: chaugc~ o t amplumlc: or fre-­
'tucnry of :•n ah~rn:111ng current. 

:-Iott I: Wbt!r" lht!te I< murv 1h;111 011e 
pcrio<l1cally rrturrcm cl!"nge ui n1111d11u1lt 
ttr frc11uc-1u·y, t.bt·r<- i:t more 1ban ""~ s.rou1: 
Ire<JUt-nc.>· 11r~"t"fll. 

:\otl' l: "f hC" term "group in::i)ur-nc)-•• 
re1Jlacc~ the lc:-rm ••<park ir('l.1ucnc , .• 

61', Freq1u•ncy 7 ror;.1/Cn'lt"r: See l b:u1s;rf. Fre:· 
outnry. 

<.9. l'unJo.u1n11a/ of 011 .lnlt'•rn<L Tiu i ! the Jo"·· 
t>I frc•1ucnc) of lr<:<: oscilbt1on< ni the 
unJoacle-d 'lllt('nna. ( '1" o :-ertt":§ uutu. 1.a.ncc 
or c•pncity.) , 

7Q. F1H1tiamr-n1a/ Wot·e l.1-11(Jlh: 'l'hc wnvc lcn1r1h 
corns11on1Jl 11 ~ to the lu\<est frC'e 11crlr~I oi 
any oscilln1or. 

7L Gal' • .llrcrMurUr' .. \ tl"'·\"it c for J1r~ trc11ng :my 
a111•a.ra!U§ frum cxce:t"tve votc:niinh, nm] 
cO~btlDC:- n1 he.re £ai • de .. is:ncd lur 6nr 
adiu.unent. 

! 2. Gr"und: \ cc.>nrlu -1i,·e connccuon to 1he earch. 
1J. Tfr1<1ht, Eff,.;tr:··~ ~I a• .-lntnono : !'te F~ctur, 

Form: :'\utc .. 

ELECTRICITY NOW RIDS TREES 
AND PLANTS OF INSECTS. 

( Couti11111•d from f'agz .?-'9) 

whole area with a ~olution. Lartl"<' con­
ductors in tJ1c fnnn of metallic plate< ;ire 
UICI! rlaced in the tr<nches and C• lllneeted 
to lhe current ~uppl). 

\\'hen the plant it-elf, such as a tree in 
an orchard, i~ to he treated, the solmi m 
carrying the c lement adapted to dcstro,­
the insects is ma<k the electroht<' 111 ai1 
electric apparatus, and the plant tln·n 
~prayed wit11 the solutir>n ait>:r •kco111po­
~1tion has taken plan: through tflc actwn 
of the electTic current. 

A \ery !'im11lc and economic ml·a1i- of 
.1ccomplishin1; thi' ohject is the inllowinK · 
On a vehicle is placed a tank suitahle to hl 
convened into an clectnc app:ir:ims In· 
filling it wilh I.he required elcctrohte, 
and immer;;ing therein two elt:ctrmlcs, 
an anock and a cathode. If prdcrrcd, the 
lank may be d ivided into two cnmpart­
meut~. The m<>tor p11\\·cr of t he whiclc if 
scli-drh·en. b coupled to a gcncra1or ~·I 
to the leads of the dvTiamo arc connected 
two electrodes. The· vehicle is moved to 
the tree. if an auto-truck is used and lhe 
dynamo is started. Electric curn•nt-< arc 
~cnt throu!!'h the electrolytic apparatus, 
therehy clectrol)7.ing t11e solution ancl Cnc­
ing the elcmc:nt adatlkd to de,troy the ia­
<;ect, either iu the form of a gas or in the 
Corm nf a J..'<IS·ht'aring solution. 

In the •chem:itic:il arranll:emu1t sl•O\\ a 
in our illustration the truck· used to earn• 
the sprayin!!' uutiit is fitted simply \\ ith an 
electrical motor r1£ a "n:all .;iz1:. which 
dri\'e.• tho rotary 11ump for pro lucinl! the 
<;pra) pre,,urc. T 1c ~uppl) wire, arc al'o 
connected through a controll inK rl 1c11stat 
to the decom11osi1i1111 nr electrohzing ta11k. 

the free ammonium is a germiculc in it­
"elf, and yet will act when comh1:1ul \\ ith 
moisture o f lhe soi l as a revital izer. 

The inventor mi.:ntiono that the kind 
an.d strcn,1.,'th of solution used in am· case 
wdl depend naturally upon the nature oi 
th_e plant or un t11e nature of t11c 'eccl. 
\\_her.e tlus factor does not permit the ap­
pltcat1on ur an alkalint' ,olutiun the soil 
ma) L.: impregnated with salt~ oi metals, 
~uch, even, a:. a salt of iron ur copper the 
co~pound b.:ing a fterv. anb electrolyzed. 
lt 1~ rn11mmcndc1I that the clcccroh·zauon 
be appl ied e ither in the earl) sprm~ or in 
t~e late fa ll. A little e.xpcrimcnting in this 
directt?n will ~oon acqu: 111t tho•c: inter­
ested. m tltc process wit.: -uch factor~. a:. 
the Lune or ::l(>plication. ·mtl the kind of 
' olution t~ he u'cd. The pr• -,,,., oi cour~.: 
can be ln~·tl out verv nin·I\- on a small 
scale, even in the backvard ~:mk·n. so en­
di;a~ed lo suburbani tes who an: always 
w11lmg to LI") out anytlt.in:i once, I l l ' matter 
what, that will cunduce tu intln!thc agri­
cultural results. 

~Ir. kii--ce points out in conclusion that 
ii tl}is i1ka i:- carried Put prof>erly and 
care1ully the mo-.t ohnoxi111i- in-ect!>, such 
as wccvcl!i in c"tton fields. 1d11ch han! de­
:>truyed hundred:. of thousands of dol­
lars' wor;h _oi cotton in pa>l years, and 
scale on tru1t trc"• can be s11ccessfull) de­
stroyer!. The onl) caution m·rc,~a!J i., lhal 
the ~trcngth of U1e electroh k shall be 
properly proportioned so that the: rout of 
the 11tant ~\·ill not be inj un:d, e'[iecially 
w hl't"e th.: m~c:cb are to I l treated in the 
soil it;.elf. 

AN EARLY POWER BATTERY. 
I l 011t11111cd from /><ff/<" ,.>36) 

?r appr~ximately 40,000 hr•rsc 1111wcr, s tead­
ily. J hts ~ccm~ like a va;t amount o f en­
ergy iind it. really i.s. but possihly a iew fig­
ures on this machine as to the number o f 
lamps it can light at one time \\ill hring 
the mauer out more dear!\-. 
Fi~uring on lUJ watt tm:t:~tcn lamps of 

the mcandesccnl type and wilh which we 
are all acquainted, this p..1wc:rful turbo­
altemator (a number of wl.ich ;ire nnw in 
a.clllal ti-e for lij.:hting tht1u"111J~ 11i lamps 
and rlri\•ing motor:; in :\cw York City) 
could l!ght ,)l~l.UCO such !am1 ~. or in other 
words 1t would produce tn tl 1- wa\ rou,l!h­
ly speaking Jo.ex o.uoo candlt jlll\\ er Ii it 
was used tu lic::ht arc la11111-. rc:quiring 
about 500 \\alL' apiL-ee. allo \\ it1S! () 'uch arcs 
to the a1 erac::c city_ block. ancl ligur ing on 
20 blocks to the mile, th"" Wl' could light 
up a street S(Xl miles long '' itl ;1 fair de­
grc:e of hrillitmC) indeed. Sud1 ;i h ighway 
wou ld rt'ach from ~ew YNk to Dl•troit or 
from :\cw York to Cincinnati. Thi~ will 
give ~ome idea a-. to what such a monste r 
dynamo of this type can accomplish .. \~am 
should we use only J an: li;:im tu the block. 
then a road could be lizhtc d from Xew 
York City to St. Loui5. The fam11u" L:r.­
coln lTiJ!:hwa, intentfed for aut.1mohiliHs 
and rnm1in!{ from Xew Y •rk I·> ~an Fra11-
ci~o. could he il luminated wi1h :ire lamps 
ope rated from th is single machinl·. with the 
arcs divided up at the rate of .?IJ tn tht> mile. 
which would izive a much but<:r lic::ht than 
that which man~· a highwa) 1111\\ en)u,·,; 

\"arious material~ may he u;~cl fnr the 
insecticide. amomr them common sa lt or 
chloride of sodium \\"hen salt i, tN:tl, 
the elcctrof, tic action ~eneratcs chlorine 
in the po~iti\e compartment. or it' the re­
gion nf the PO"itiH· cl1.:ctrodc. Thi" chlo­
rine while in it" 1!3<cou~ <,late or di<«lhcd 
ia the liquid. i~ one of the mn5l powtrful 
insecticide> k11own, llllt only for spr:iring 
plalll> thcmsches, hut al~o for the purposl 
of purifyin!?' the soi l in which the roots 
grow. la making use oi the clcctroh-t1c 
•olution. either the contenL~ of the f.nsi­
tJ\'e compartment alone may lit· u<c·1 . or 
it may be mixed with tJ1c conkntc: of U1e 
nel(.ltive cnmp.1rtml·nt, which then comait•s 
a hydrau.·11 oxide of ,.1dium. \mmnn1um 
compounds arc vcrv wdl adapt..-d for the 
puq1o~t:s her e s\'l t•irth. a< they nut only 
act as an insec:tici<lc: as afte r elcctrol\'z:t­
tion. hut rhev a l50 g reatly enrich 1hc ·soil 
and act 'Uhstanti:ilh as a frrtilir.er 0£ 
the•c compound!' tlic c.:heap carl1nnate of 
ammonium. chluritlc of ammonium <: r ni­
trate of amm •nium. ac: well as am· >thcr 
;ulphatl> may he used for the re;t<on that 

~~~~~~~~~~~~~~-=-~-.:.__: 

The rarint! of tlus machi1 t c• mpare-. 
with the total hM"e po\\tt rl'•tuir··d for 
dri~·ing the mc"t poweriul drc:idnom:ht 
owned hy Uncle Sam. tla· ln·tlo·•hi11 F/nr­
ida.. who•t' cni..'1ae5 devel 111 ..j I . .?·HI horse 
power. This power is also sufficient to 
drive most of the large oct>an 1trcvhounds 
Some idea as to the comparativclv small 
physical dimen~ion• of tbii; mic::hty alter­
nator c.1n he j?:lined from the fact that it 
o::tand" only about 15 feet al1<wc the finor 
and the lrnirth over all does not mucl1 e.x­
Cl'Cd 40 f cet. 

Y 011 bl'flo61 b3 mentionu:g "•The Electrical E.rpMimenur" u•l1.-u a-ril ing 10 ad-.ertisn.r. 
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PATENT 1'4'I'EN'I'S 
Edited by H. GERNSBACK 

F YOG HAVE A~ li\\'E::'\TlON 
which you wi•h to patent you can 

write fully aud freely to Munn & Co. 
for advice in regard t o the best way 
of obtaining protection. Please send 
sketches or a model or your im•en­
t ion, and a description of the device, 
explaioing its operation. 

lo this Deparcmeot we will publish such matter as is of in terest to inventors 
and par ticularly to chose who are in doubt as Lo cer tain P atenL Phases. Questions 
addressed to "Patent Ad vice" cannot b e answered by mail. Sketches and d escrip­
tions mus t be clear aod cxplkit. Only one side of sheet s h ould be written on. No 
alLcntJon given LO uns igned communicaLions. 

PHONE SYSTEM. 
(81.) Charles C. Craig, Colo., submits a 

descripuon of a no\el 'phone ~y:.tem to 
work over a harbed wire fence line. He 
claims he is uoing this S)'!>lem him~el · \\ ith 
gout.I results anti ,.,.;she~ to know i: ~uch 
an idea is pati:ntahle and whi:ther it would 
be a commercial success. 

Schemes of this kind are onlv make· 
shifts at best an<. nave no commercial prac­
ticabili~-. We doubt whether a patent could 
be obtamed on iL 

VARYING INDUCTANCE. 
(82.) Edward Rutledge, Anchorage, Ky., 

submit~ a •chemc wherch) it would he pos­
sible to tune a INS<' cu11pli:r suo11dary with­
out the use of :>witches. O ur correspondent 
employs a damping device in the form o f a 
metal sheet. He wbh.:s to know "bethcr a 
dence of this kind would work atisfac­
torih· and if a vatent could be obtained 
on ll 

\\'hile there is uo doubt that a d~ice o f 
th is 'urt "ill \\ ork in a fair manner, we do 
not hdieve it would be goud for all around 
work. 11 seems as though the metallic sheet 
would cause too much damping. Xeither 
do we th111k that a patent contd he ohtained 
upon this idea, inasmuch a~ ~cveral devices 
of this kind have been tritd l>cfore. 

RAILWAY BRAKE. 
(83.) B. C. Batson, \\'iggios, ~Iiss., sub­

mi ts drawinKs and description of a railway 
brake wl11ch is supposed to work by msert­
ing a wedge-$haped body between the wheel 
and tht' track. Ile wishes lo know if an 
idea u f this kind is patcntalJle. 

A patenl might possibly be obtained on 
this in1 cm ion but we do not think that the 
de,ice is practical at all, a~ the wedge 
would tend to derail the car invariabf\'. \\'e 
do not think that any railroad would con­
sider the adoption oi such a brake. 

RADIO TIKKER. 
(84,) L. A. George, Syracuse, X.Y., 

wants lo know if it is possible to obtain a 
patent on any kind o f a likker. F o r in­
stance. a de~ign consi:.ting of a small gear 
wheel 01>erated hy a ,-ariahle speed motor. 
1f not, is one within his rights to manufac­
ture a Likker and put it ou the market? 

Valdemar Poulsen has a patent on the 
tikker and we do not think it i~ po•~ible ior 
thi5 reason to obtain a patent now. .\ny 
de\·ice, even if it is nol patented. provid­
ing il has been used hcfore o r described 
before in any puhlic print, is not patentable. 
lt mi~ht. however, be possihle for you to 
den•e some modification of the Po11fscn 
Tik/.·cr which would not infringe upon his 
original patent, and you could o i course 
tJ1e11 r1ul it on t11e market. H1>wc,·er. with 
no pa lent prutl'Ction, an) one cl•~ who so 
desire' may copy and market the device. 

ADVERTISING DEVICE. 
(85.) James P. Lewis, o f Golden, Colo., 

submits a sketch o f an advertbing novelty 
which he c;ills an Ell'ctric Raiubow de,·ice. 
He wants to know whether an idea o f this 
kind can be patented. and further, ii it 
would he worth bis while to put it ou the 
market. 

The idea appears to us lo lie a \'cry good 
one and "e have no douht that a patent 
could be obtained on :i dC\'ice of this kind 
1\ early e1·c:ry ad1·eni~ing de\'lce which in­
\'Ol\'CS a mo\'im.: ekmcnt "ith numerous 
colors, is ~enerall} a nr) good commer­
cial prii1>c sition antl there is usually a gootl 
market ior ; uch im·cntions. \Ve would ad­
\'l•c our c11rrc5oponclcnt lo ~cl in touch with 
a patent attorney on thh. idea. 

CREAM SEPARATOR. 
(86.) R. C. Requa, oi Lold Spring Tfar­

bor, L I.. ~- Y., submits an illustration and 
dcscripti• n of a cream and milk se11arator 
and "ishc.s to have our advice on same. 
The de\ ice is made in such a manner that 
it tits un tup of any milk hotde. 

The idea is a very iroud one but we doubt 
if a patent could he obtained upon it. 
There is. oi course, nothmg new exempli­
ticd in this attachmcnl except that a sort 
of pump i> used lo draw off the milk from 
the cream. While the idea i!' no\'el it is 
d1 uht i ul \\ hc1hcr on a dn ire c f thi5 sort a 
palt."nl ctl\1lil be oh1ai11trl, i'lr •ltc reason that 
the;, mcchaniom invnhcd io the invenlion is 
not new. 

CONTINUO US PAPER BAG. 
(Bi) Samuel English, New York, has 

conCtl\ed oi an idea whereby it is possible 
to roll up a series of paper ba1...rs. made in a 
spcci;il manner, upon a C\ tinder. The bags 
can lac detached 011e !iv· one. b,· virtue oi 
perforatinns at the cntl of lhe closed sid1:. 
tht i1lca h<•ing to use the hag in a similar 
way tn onlinary wrapping paper. In other 
wor1ls. lhe bags would not he lyi~g around 

All communkatlona a.re strictly ronfiden­
tial. Our '-aat practice. eneo<ling OVt'I' a 
JM'nod oi se.-cnl)' } ear&. ena!Jles us in many 
ca.RS to adviJe in rcµrd to patentabllity 
whhout any exromc to tbe client. Our Rand­
Book on P...<ttn11 is eent frtt on request- TblJ 
exploina our method•. terms. elC-, in rcprd 
t o Parents. T rndll Mllt'ka, ForeillJl Pntenc1. 
ere:. 
All pst.eut1111Kt1reJ throu&"h ua arodue-db«t wttbouL 
OOIR to Lho S-l4D\M in th• . .S.-untif~ .Alff.In..·.,.. 

MUNN &CO. 
SOLICITORS OF PATENTS 
699 WOOL WORTH BLDG., NEW YORK 

and 625 F STREET, WASHINGTON, D. C. 

PATENTS 
THAT PROTECT AND PAY 

Books and Advice Free 
Send 1kelch or modol for H•rch. Dished Ro£eNDe11. 

B~n R~umlh~ Promiiltt.Me Auun.d... 

WATSON E. COLEMAN, Patent Lawy• 
624 F. Street, N. W. Waahinston, D. C. 

PATENTS ADVERTISED 
l u Pol}U]ar \l.-d1n11it"'5 l\lagazine FREE if 
-.;•cuti'tl throu1th our Cn'<lit "'~stem. ~d 
~1.l'lc:h of i:nvcntiun. Free st"an·h. 

JOO />A CE BOOK FR££ 

WATERS Co 4287 WARDER Bl.OG. 
• WAS DIN GT ON, D. C. 

7 BLORETJC AL A \'O PRACTTCA LE.LE.CT RIC A L E. X(;l \'J:.ERI vc E "\PE.RJE:o.·ce 
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A. PRESS 
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J02 Bro adway New York 
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Free 

Modttn~e 

Fees 

I 

EX-EX,\ Ml.YER U . S. P.l1"F..YTOFFJCE; RE.Sll>F..VT P.lTEST £XPF.RIE..VCP.l .V E UROPE 

PATENTS WANTED Write for List of Patent Buyers who 
ck~ire t o purchase patents and Wryat 

To Invent with valuable list of Inventions \V anted. $1,(XX),ca\ i11 f'n=l's offered form­
H'nti'.ins. Send mLdcl or <:ketch for Free 011iuion as to patcntability._ . We have_ a 
Special Department devoted to Electrical Inventions and are iu a pos1t1on to assist 
and advise inventors in this field in the dcveiopment o r their imentions. 
MODE.RATE FEES-WE ASSIST INVENTORS TO SELL THEIR PATENTS 
\Vritc To-Day for our Fh·e Books sent free to any address. (See attached coupon:) ----------------FREE COU-PONt - ·--------------

1 VICTOR J. EV ANS & CO., Patent Attorneys I 
I NEW YORK OFFICES: tS,..1p1 Broadwll)' PHILADELPHIA OFFICES: ~Chestnut St. : 
I Maio Offices : 779 9th Street, N. W ., WASHINGTON, D. C . 1 
I GU'n.LllES: Please K.nd me FR£E OF CHARGE )"our FIYE Books u PH' oiler. I 
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It Pays to Buy a 
Good Hack Saw 
Cutting metal is hard enough 
work at best. Why save a few 
cents on a hack saw frame and 
then regret it every time you 
saw off a piece of metal? 

MILLERS FALLS 
STAR HACK SAW No.IOZ7 

Js1hc best ho.ck saw frame that can 
be mode. Pi irtol ~rit> and " hang" of 
th.csaw ~ivcyou tbc(tTcatest l)OWCS 
with thc leaott effort. 
St:rahtiog nut undcr thcbandJ enllows 
the truiximum stroke. HAtldlc fits 
thc 19.T~cst hand Md Is rci nforced 
with steel rib thefull l cnirtb. 
Mechanic'• Handbook containing 
much valuable mechanical lnfor­
nH1tion fre e on Tcquest. 

£ nJ fur poc/iel catalog 

MILLERS FALLS CO. 
"Toolma/iu to the Nftu/er Mcel>anle" 

MILLERS FALLS, MASS. 
N. Y. Office: %3 Wn.acnSt. 

YOU PAY NO PREMIUM ON 
THIS INSURANCE POLICY 
T• Is !\ bona-ode signed out! -1cd 

~~=t~'y!';;:;.'!~~~lc·~~a~~~ 
one rrnlAood frc<' . A 7 loch Combl­
Olltltlll Plier ludlS!l<'n.""bl1> for wor~ 
aniwul cu;:~ '<I" l~~seL,. for hl>U5o!­
bolll u..,, <'tc .. -Juston1>0C 1hos1~·Jeso1 

They uesclentlOc:ully dcslgnffi tor prnntl­
nl wo:-k nnct ea.\•c tlmr, l11Uor a.tu.l eirort 
Y"~,_uuw •""'- nu more th rn less emdeni. 
too.... Send 75 cents for sa.mplo cowblna, 
lion plkr, atylo No. 1225. .aouklet rron. -

SMITH & HEMENWAY CO., Inc. 
107 Cb.ambers St. New York City 

EXPERIMENTERS-INVENTORS 

J 
Let ue develop yout i.i.vention1 aod mah 
your workinc modala. 

Our w.U •ouJppedaboo a.lld•t.d of •roe-­
rianced model bu.ild 1u·• a.re at. TOUT Hnice 

We c.arQ' • comolot.e • C.OC-k ot ,-.. ,...· 
Shipmen\ m&de aame day oni•.r r.cel..,-.ct • 
Sond ~o la 1i.amo1 for book.le\ ID Tent.ors: 
Suoab-. 

UNION MODEL WOllKS, Established 1882 
119 S. Cl.ark St., Chica.go 

San Fro.ncisc:o, Cal. 
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!oose, which is the case now, each one be­
mg dcL:i-che~ from the roll as re11uired. 
. The. •~ca is an exceJJent one and we be­

lieve 1t 1~ tb?roughly 110vel. The arrange­
ment of 1~ldmg U1e pa.per is also a new one 
:ind we .Lhink there should lJe little trouble 
~ secur~ng a valuable. palent on this im•e11-
t1on. ~\ e would .advise our correspundenl 
h> gel in touch with a patent a11t1nll!\' 

Our. correspondent funherm tm: ,lit.mils 
a rlc' ice_ whe1·e)lY ~ pencil can he held h_y 
means ut a hair pm: suc11 a de,· ice LO he 
used by sales-ladies. who at the prest.:nL LllllC 
ha•:e a. habit. oi. slicking their pencils in 
their hair. whu:lt is both un-anitarv anti dan­
gcro~1:-, cspcciall) in the case 1 f inddihh: 
pencils. 
Thi~ idea,. \\ hile thoroughly feasible and 

fl~~cutahle, is. not o f o::umm.zr cial pract1ca­
l11lity. ~ve behcYe, hccause it is rather un­
ac:-1h~t1c. Lustumers. we imagine. wuulcl 
n.ot like _to ~ee hairpins stuck t.m pencil~. 
n ght m 1 ront of Lhl'm. 

PATENT PENDING. 
. (88.) J. Shenkel. of Clcvcland, Ohio, 
1vr1tt:s as follows : 

. "There IS a certain device on the market 
with I'ut.·111 l'rntfi11y stampe<l on it and for 
many r~ason..'\ it. is imperfect. I 'have an 
1dl:a \~·li1cb contain~ lllll only all of the fea­
tures mcc!rporated 111 th b article. hut several 
marked 1mpruvcmcnts, making the device 
m!-fch more perfect and saleable. Lan l ol>­
ta.m a patent on my idea? If not ·what 
should 1 rlo \\' ith it?'' ' 

\\ .~thout ceeing the original device and 
!ht.· unpro\ ement U1en:cin, it i;, :tl1~c1lu1dy 
1m[1oss1lill . to ldl offhand whether you 
'~'ould he mfringing on tlle other im;cn­
l1on or not. Just hccause an artic.lc is 
~tamp.ed Pttt1•11t Pn1dinf1. docs not mean 
any.thin~ whatsoe,·er. although iL gi\'es due 
notu;e that a patent has l1een applit•cl f..r in 
i:i1osL cas~s. Tlus, however, is all : the patent 
m ques~111n m~y ne\•er issue and l'H:n if a 
paLenl !' l'.htanwcl1 thl•re is no pnwi that 
the de_vice 1s pracl1cahle. l f you think that 
your tmpr.on~ment r~oes. not in fringe upon 
1he other idea "e thmk 1t would he ~afc to 
apply f~r a patenL Without knowing alt 
the de~1ls. however. there is a chance that 
there mu!ht h~ an interference proceeding in 
the patent office and we 1hink you had bet­
ter Lake up t!1e ma!ter wilh your patent at­
!orney for !us adv1cc, !lubmitting the orig­
mal, as well as your idea. 

Ou~ .navy needs wireless operators and 
electnc1ans. The ad,·ancemenl in thic 
branch of the sen;ce is more rapid than i~ 
any oilier. All men who enli!;t for this 
work are sent lo 1!1e mavy school for six 
months and are paid while under instruc­
tion. 

Au electric _meter is sti ll in continuous 
u.se. by _t11e. :1\cw Y?rk Edison Company 
"~1c~ "as •.n;rnlled m 1B96. Previous to 
d11s mstal lation the old chemical de1-1osition 
meters were used. 

• 

own .~~ s~~!:er for 
sending or rccciving? lf you do. 
don't fail to ioin the greatest Wir.,: 
les5 Association ln tb£ coumry· 
THE RADIO LEAG UE OF 
MfERICA. If )'DU. belleve in the 

. prepattdnesa of )'ou r counlrv if you 
wfisfih to help Uncle Sam. i f you wish t.o bave )"OuT mauoo 
o darty recognlzcd. join lbe LEAGUE. a nntional 
non-money-making orgnnimtion. Beautiful engraved 
and scaltd cen.llicale. FREE to nil membcnl. !\ O 
DUES OR FEES WHATSOEVER. • 

MEETING OF THE INSTITUTE OF 
RADIO ENGINEERS . 

T\~O -papers were presentt:d at I.be Apri l 
mefimg ot the lnstitute. one on the Cha ffce 
quenched a rc. by :\Ir. Bowden Wa~hington, 
and a paper on test~ made al lbe Darien 
stanon, uy Or. Austin. 

:\Ir. Washington, who i~ connected with 
the man'!facture .o f the Chaffee arc, was 
\\ t'll e11.u.1ppc<! with facrs concerning the 
~claptah1 hey "t the gap for use in the port­
al.le and aeroplane sets. An outfit ha" 
already bcei~ marketed which, with an in­
put 01 • I\..W., will transmil fifty miles. 
~he complete equipment weighs only fifty­
~1x pou.n<ls. For. driving lbe gentrator, a 
tan, <lnvcn. hy '\Ind pn:ssurc is used. 

The gap itself is composed of two alumi-
111111:1 electrodes, i,n an aluminum chamber. 
:\lmst hydrogen is supplwcl from a small 
1ank lo tJ1.c arc chamber The action o f 
tll1s gap 1s not thomly understood; it 
has markrll qu~nching ch,,1~trtt'ri~tics, hl'lw­
cver, \~h!.;h give the set :1 con;, idcrahle 
trau~m1ttmg range, altho the efficiencv of 
tlle complete set is not particularly i1i~h . 
. -\Jmr~st all the apparnms is consrructetl of 
aluminum. 'l}iis is :i-n important point 
'~he.re Wl'1ght 1:; a cons1cler.1ti•in. 

In hic. paper on tl1c Daril•n station Dr 
1_\ustin described il1e tn111l1lc encountered 
l mm the !>talic clt:ctricitv r re also spoke 
c f the c.11111pn.~ative tests made w1th the 
e.lcctrnlynr audma! and aurlion amplilier de­
tector;;. used at d1 ffercn t 11mcs durina the 
year . • T!1e method of llll.'Cl•urin!!' amp~fica­
uon "! s1r;nal~ wa~ Lhc usual .. nc, employing 
a rc~1:,ta.nce . . shunted aero-., lhi.: 'pbunes. 
Dr. A~stin. pointed 1'1Ul tlw rt'cogni7cd need 
11f .a circuit:, to cut d11wn the: static str;iys, 
which. ~" tound, were amplified as much 
(l.S the signals by the arn1inn. 
pr. <l.e. Forest. whe!" called upon to give 

111s ?Jl1111?n concernmg the accuracv oi 
amp~1llcauon. measurement• c:tated that. ac­
cording .to 111" c'l)ericncc, thl' u~ual method 
:vas sathfactory up to an amplification of 
:iOO or even 1000 times. " .\hcwe that" he 
added, "we should ha\'e a new unit. I 
w~ul.d suggest we call this unir a /ifllofa-
1101se .'" 

In a furcher discussion by Dr_ Zenneck, 
:-.tr .. _\rmsrong, ::\fr. Clark, and nther ratlio 
l'ng111ecrs, several intere~t ing pl)ints were 
l1rou$hl ~ul It was stated U1at the u~ual 
amplification per ste11 is five to ten· with re­
g~ci;ating circuits. 500 v1 Jill)() times. A 
c1rc111t for receiYin~ undamped waves bv 
t~e heat method was discusser!. Tt consisted 
simply of a small inductance coil iu the sec­
ondary circuit. of a loose coupler. CoupleJ 
to the $i:nat~ coil was another incluct:ance, with 
a ?P~c1ty. m ~hunL \Vhen propc.rly tuned, 
this CJIC:lllt .will generate heats in the de­
tector ~1rcuiL . Dr •. Zenneck spoke of the 
errors m :UT1phfication measurements. He 
ftated that when a shunt resistimce and 
phones arc used, only the alternating cur­
rent .componenr is measured, and the less 
the mertia of Lhe detector element, the 
greater !he alternating current cnmponent. 
Tn heat and regenerating circuits, it is im­
poss_ible ~o measi;re the strength of the in­
commg ~11?na l s, smce ene.rgy is generated in 
the receiving app~ratus itself. In such sets, 
only a compar atJ.ve determin;ition can be 
made. Auclil1le signals used in the~e tests 
are ~h~se f_rom which dots and rlashes can 
l.te disllngo1shed. 

A.t lhe ~ray meeting of ihe Tnstitutc Prof 
1:'-· E. Kem1elly, an<), l\lf. H_ A. Aff~I. pre~ 
,ented a paper on, Sl..,n Effect Resistance 
Mea~rements of Conductors at Radio Fre­
quencies." H onorary Mem.be:rs: W. H . G. BUL­

LARD, U.S. N. ; PROF. REGINALD A 
FESSENDEN: DR. LEE DE FOREST: ~be smallest commercial electric motor 
DR. NICOLA TESLA. ' weighs !ess than two [lounck It is useful D5"Ji ~--Q for large S-page In formation booklet. where ht~le power is required. such as for 

· 233 l"ulro n St .. N. Y. C. dental dnUs. 
l ' uu b~n~fil by m~nfiun "Ti El · E · uzg 1c ectncal .r(l~nrntnlcr'' wh~n writrng to aduertisi!rs. 
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WAR NO EXCUSE FOR NOT SELL­
ING "TUCKERTON" STATION. 

The Court of Errors recently upheld Vice 
Chancellor Ste,cns's decision declaring that, 
because a state of war exists between 
France and Gcn:nany, is no r eason wlw a 
contract entered into prior to tl1e war bv a 
German c1m1pan~ to sell the Tuck~rton 
"\".J .. \\irdc~s slali••u ai\d its patents to ~ 
French concern should not be consum­
ma tc:d. 

The suit wa~ commenced by the Com­
pa1...'1lie Cni\'encllc Telegraphic. et de TC.IC-
1>honic Sans 1'11 to compel tl1e Gnited States 
~en1ce <:;orporauon, H od1 Frequenz Mach­
men \kt1t>ngesell~chaft fu r Orahtlose Tele­
gra11hit:, Rudolph Goltl.schm1cli anti Emil 
'.\layer to perform their contract made in 
Pari~ i11 1912. lt1 \\hich tile German com­
pan) was lei ,ell' tl1.: station and patents lo 
the French concc.:rn. 

MARVELS OF MODERN PHYSICS. 
(C01111111n·d f~u111 payc 2./7) 

attached to the ne~an,·e 1>ole, otherwise an 
ugly permanent ~car ''ill resull from the 
corrosi\'t' action 1.if the acids on the needle . 
anrl the coagulation t'f al!Jumin in Lhe tis­
sue~. 

Pmhably the mn't important general ac- ' 
tion of the gah·anic current is due tn the 
fact that all congesti. ins <)r inflammations. 
acute or chronic. :i.re atti:nded lw an undue 
cenlralization of alkalies. and -dilation nf 
the 1'tllod \'essel<;. .\II pain is aJsu caused 
o r accl'lmpa.nied IJ,- simil;Lr conditions. This 
indicates. of cnurH\ the use of the poi;itive 
pole tn produce rdiei, while sub-normal 
contlition.-. indicate the use "r Lhe ncitati,·e 
pole. I u order to cnncenlrate the efTect uf 
any 0nc pole. a large and '>mal l electrode 
may he used as shmrn in Fig. 3. It witl 
he seen that the greatest concentration is 
at the smaller electrnde, and the local effect 
at the other electrode is comparatively 
ne$!1i~ble. 

!\fany electric;il appliances are of ines­
timal1le \•alue tn tl1e su~eon and physician. 
A i;imple elecLro-magnel with a pointed 
tip is shown in Fig. 4. which is e..xlremelv 
useful in re:mo' ing metallic particles from 
the e) e. The surgeon use<> <;mall plaLinum 
knives and poinb heated l!y electricity in 
all forms of cauten· work. 01.one. which 
is produced hy a -.11nrk discharge. is most 
valuahle in t ri:ating pulmonary diseases, 
such as tuberculosis and pneumonia, and 
in cases of shock and unconsciousness. 

or the many diseases treated by elec· 
tricily. Lhe rcrults in a numhe.r of instances 
;ire of doul.itful \·alue, and in very few cases 
does the electrical treatment take the place 
of other remedial agencies. Anv good re­
H1lts at all. however. are heartily worth 
while, and many positive cures have beeri 
effected. 

A new study has rlevelopcd recently in 
the application oi radiant lighL to medical 
work. This is known as photo-therapy. 
:-.t:my very common facts prnve to us t.he 
influence l ight has upon the tissues. L ight 
is one o f t11e essentials of life. For thera­
peutic purposes the spectrum may be di­
vided into three parts: (1) t11e heating 
portion composed 11f red, and infra-red 
rays. (2) the luminous consining of the 
yellow and green rays, and (3) the chem­
ical or actinic composed of the blue and 
violet rays. 

Finsen. a Danish scientist, devised a 
means of using ul tra-violet light in t.rcat­
ing diseases of the skin. He used a strong 
electric arc to prorluce violet rays. or Fi11-
u11 ravs. as ther are called, and focu!'Sed 
thece upon lhe affected part. 'C"ltra-violet 
rays possess great germicidal properties 
and haYe been used e,.xperimentally to ster­
ilize milk. water and other liquids. o,ving 
t.o the fact that the rayi; do not penetrate 
to any great depth, a mechanical difficulty 
is met with in using this method in actual 

P!actice. Tubercle and typhus bacilli ::ire 
killed after a short e,.-xposure to these ray5, 
anc.l on the cominent of Europe the treat­
ment is \ ' Cry C..'Ctensivelv used in connecuou 
with ill/'11s, a common -skin disease of that 
part of lhe world. Many improvements 
have been madl" oo the o riginal method, 
and numerous other lampF are in use <;uc:h 
as the :-.linin lam1>, in\'ented lw Professor 
Minin 11f Petrngrad, which. it- is claimed 
gh·es better result,, than the Finsen ra\•: 
The Helios and Russian lamps are simiiar 
in nature but of modified characteristics. 

1,; pon tl1c disco\'erv oi X-ravs and radio­
activity it ,, as bclie\•etl that another great 
curatl\'e agenq• had heen discovered. .\s 
in the ca~l· • f electricily. predictions wl!re 
c."tral'agant and mul tiludinoui>; lwwcver 
as. might ''" cxpectl'd from agencit:" 11ov'. 
sessing ,nch impnrta.nt characteri::tics, they 
ar.e c<,111ti1111ally linding: more room r or ap­
phcalJCln. and ~re continually prc1ving mure 
and more their value. .:-\lthriugh it was 
on_ginallv thou..ght that a positive cure hat\ 
been iutuicl in them for n1111ors ancl can­
c..:rnus grnwths. time and experience has 
tt'inpcreil our e11tJmsiasm, and we now 
know that <llllV in certain cases are cures 
effected. Jn the carlv s\af;!cs of ~nch a 
dist'aSt' it.; proi.rre-c may lie arreo;ted l•u! 
cenainly in the later i-tagec il is seldom 
that an}ihinl! can lie rlune. 

rn the u-i: of X-rays great care m11st 
he taken to a\·oitl hurns. The rav~ which 
:ire alisorhcd hy tile skin, if thi: "exposure 
is excessl\"c. may themselves cause a cau­
urmu 11/,.,,.ati1111 which cats deeper and 
cleepcr, ;inti for wltirh f/:,•r« is 110 lrnn<c11 
run-. Tu Lhr: eark history .,j X-ra\'S sev­
eral sciemi~t« fu1111cl thic- rtul at lfie cn!tt 
o f their Ii'""· liut means are n11w pro­
\•irltd inr shielcling hoth the npera!nr and 
patient b~ the use o f sheet lead and lea cl 
gl:iss. 

Stranii;ely ennugh the X-nw::. seem to 
have v('n· little j!ermicidal action 5uch as 
the ultra-violet ra\'S ednce. Their thera­
peutic a1·ti1m is most likeh- due to the 
small particles oi matter r1 r corpuscular 
rays thr"" n ofT wh i:n the~· nre absorlted. 

Tl wa~ { ound also in a ra ther painful 
manner that radium ra\·s will cauce a bum 
~imilar to .tha~ o f X -rays. Decqucrd, the 
r 3;1110US c~wn\J~t, who was experimenting 
with ratl1n-act1\ c suhstances. carried a 
-mall tuhe of radium prep;iration in his 
ve~t pnckct for si.x b01ur~ and :t few dav,, 
later an inlhmmaliou ser i~ which developed 
mto an ulcer of the abrlomen. requiring 
months to heal On the other hand if 
used properly, skin diseases and surface 
cancers !11ay Le successfully treated by it, 
a~ hy '·r.ws. Dr. :\lac.Kenzie does not 
belie,·e r;iilium is much more \•aluahle than 
X-rar .... lwt report~ that. hy its means he 
lms cure~ .rodent ulcer. tul>crcu l osi~. ve­
rucca. eu11t1s, rodent cancer. and remo"ed 
moles. Although cancer. one of our ml'ld­
ern plngue.•. is ver:y littk understood it 
seems vetT doubtful if radium will off~r a 
cure, especially when the disease is deep­
seated. 

Such wonderful properties as these pos­
sessed bv electricity, li!?ht. and radio-active 
substancei;, promisl" much for the future, 
when we have better learned to control 
and utilize these nah1ral forces. At present 
what hac: ."lreadv heen. done in alleYiating 
!he suffennl:!S of the sick, and exterminat­
rng disease is immensely worth while, and 
shows ti~". hroad field which is open to 
th!! p~ys1c1st as well as to others in the 
scientific world. 

(Tliis is lhL· scv1mll1 paper of a series 
(>repared especially for Tm: fu.EcnucAL 
ExPERl111.E.NT£R b)• Mr. R11sk.- Editor.] 

~!any of the larger cities now have elec­
!nc patrol wagons. Actually a case of rid-
1 r;dg for nothing if you fancy tllis kind of a 
n e. 
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THE VACUUM DETECTOR AND 
HOW IT WORKS. 

(Co11111rn.:d from page 250) 
grid. the wing current will always be re­
duad momentarily, or as long as the PQ­
tenrial is applied. 

~Ir .. \rmsirong accounts for lhis action 
as follow.;: 

\n incoming wave train sets u11 o•cilla­
tlons in the clooed cin:uil S-VC. The•e a re 
then rccufit>d hv the valve acti, 111 1£ the 
hot filament and the cold gria within the 
evacuated hulb. and lbe rectified current 
i~ used to charge the condenser, !'>l·, 111 th<: 
manner prcv10usly explained. The elec­
trons ( ucgath·e electric charge") cm med 
liy the hot filamcnl readily pa,, intv th1:o 
\I ire grid, muuntcd ut!lwt!en tlu: lilamcnl and 
\\ ing, but cannot easily esca1>c. ln con,c­
r1uenct: a negative charge is huilt u11 on the 
side of the condenser, SC, which is con­
nected to the grid. The ncgauve charge 
thus imparted to the grid scatters the sm::un 
ui t:lectrons between Lhc Ji lamem and wing, 
which, in turn, means a lower cunliuctl\'ll\' 
fur Utis path between the two electrodes. 
The result is that tl1e wing and telephone 
currenr are reduced. 

\t the end of a wave train tlw charge in 
the condenser, SC, gradually leaks off and 
the wing current return' to 1t• normal 
value. Thus the conden-.cr charge< and dis­
charges as each wave train arrives. 

l>r. Bergen Davis of Columhia L'niversity 
poinrs out. howe\'er. that the fundamental 
dt:t<:ccing action is not that oi a valve. be­
cal15c the high in:qurnc) incoming oscilla­
tions cannot be rectified hctwl'l'll the fila­
ment and grid, particularly as thl' small con­
dt'll't:r in the grid circuit mak..-~ true "rt:c­
tificarion' ' impossihle, exce11t ior the ex­
ceedingly brief p.:riod whilt.: thi~ Cll!Hh:nscr 
is being charged. Tn1.: r -tifi.:ation uh' i­
ously requires that a D.C. in,trumenl in 
the circuit shall show :a detlccti1111. mdicat­
ing a rectified or pul"<lling curn.•111, which is 
entireh• absent in the irrid circuit ~ 1 orc­
O\'er, It has been proven hy Dr. de Forc~t 
that if the grid it~elf is i11cand1:-ci;nt the 
detector action is unaffected. ·1 ht· !{rid, 
however, does exert a relay or tri!!"gcr ac­
tion on the wing currc11t and reduce' it uy 
a disproportionately f(reat degrt'c 

Off-hand it may not seem to the uninitia­
ted that any particular advanta~t· accrues 
with this instrument, llut it should he re­
membered that when the grid effect takes 
place at each signal. the corrc~pnnding 
amount of current controlled ~t:condarily, 
and flowing through the high voltage 'phone 
circuit, T-R, etc., is m:any times that flow­
ing in the filament-grid circuit. 

the sernnrlary ci rcuit of the fi rst bulh is 
very <;trong. This comparati'"ely strong 
current 1-. then u<ed a• a lrl!J!l<"r or control 
current for . \udion :'\o 2. Siuce thi~ cur­
rent in question is many time~ 'tron~.:r 
than thl triyyfr current. a,; in the ,a • ..- ,.f 
Audion Xo. 1, it is evident that an e.'traor­
clinary current change will occur in the 
'phone circuit of .\udion ~o. l.. 

MODERN RADIO RECEIVING 
APPARATUS. 

(Co111i1111rd from paqr 252) 
lated by means of a si.x-pomt switch. just 
alio\ e the condenser. The filament bat­
tery ~witch is located in the upper left 
hand C( 1rner. This method of ~en era ling 
the undam1ied oscillation• is Lhe mo<;t tlex­
ihle one yt'l devised an•I permits a rapid 
change of frequency, which is ver) steady 
and crmstanl. 

There is bLill another method of exciting 
the receiving apparatus with sustained o:.­
cillations, Yiz .. by cmployinl! a hi~h fre­
quency buzzer. Tlowevt'r, the other meth­
od~ dcscriLcd arc better ior commercial 
work. 

The inductive coupler was ior many 
years an inefficient mstrnment in the radio 
rcCCl\'Cr, due principally 111 improper des1"-'ll 
on the part of the radio engineer. • \s the 
art a1h·anccd lhe design anJ workint? quali­
ties of ~omc of Lhe C<•mmcrcial type of 
couplers also improved T n Fig. 6 the 
latc-t tn1e oi loose coupkd tuner i• illus­
trated It i:. one of the 1.--L e\er dc~igned 
as II unbodie~ :.everal important and unique 
improvements over the olrlcr ones. 

Thl' 11rimary coil is oi Jlancake form and 
sc> con~rructcd that Lh.e ,, in dings offer the 
lea~t po:.sihle distributed capacity. The 
valut oi its inductance is ,·aried b,· a mul­
li-pomt swllch. The com)Jlctc unit 1s sup­
purtt:d on £\VO circular rock \\ hich allow it 
lo be moved in or awav from tlte sta­
liona11 <econdaT} co1L i.'his is radically 
d i ff~rent frum lbe old type~ employing a 
mo\·ahh: 'ccondary coil, and <tationarJ pri­
ma11. The st:conda.ry is made in a similar 
manner to the primarv. I ts inductance is 
a lso controlled by a multi-point switch, lo­
cated at the right of the cabinet. 

A loading coil is pro,.;rkd inside o[ tbc 
cahinet for higher wave lenglhs, bei11g con­
trolled hy a rntary knob on the top of tbe 
in~trurnent. Rinding post:> are pro,•ided fo r 
connecting the coupler to the auxiliary nec­
e~5a!"}· apparatus. .\ very unique but still 
important feature o r th is mner is that when 
tuning the primary inductance, the coupling 
primary and <econdary an: varied at the 
'ame time- Thi~ <ave!' time on the pa.rt of 
the operator in performint? two functions 
which can he done with one )peration. 

This article and the one pre\'iously pub­
li5hed. de5cribing .\Jod~rn Radio Tra11smit-
1i11y A pparat11s, will undoubtedly prove o f 
hcncfit to tho:;e who a.re following up the 
commercial end of radio telegraphy. P/10-
tos courtes) of Xational Electric Sig11ali119 
Company. 

RADIO LINES DOWN. 
Tt will neYcr do ior radio relegraph com­

panies to notify the. public that business 
will be accepted sub1ect to delay because 
"the wires are do,vn." yet such an event 
happened during the late, or rather tl1e 
latest, storm at Sayville. L.I., when the an­
tenna of the stalion at that point was 
brought down to earth by U1e weight of 
sleet. 

The time may come when the wireless 
companies will have to maintain a squad 
of aeroplane linemen. who5e duty it shall 
be to look for kinks in the air. What' 

Considering Fig. 2 in conjuncl1on with 
rig. I, we have a common form of au11ion 
amplifier, of the two-stage type. This cir­
c-uit yields remarkable amplifying effects. 
\\'ith such a circuir the pulsaung current in 
the 'phone circuit 01 rnlve Xo. I. passes 
lhrough a high resi-;tance iron-con• impe­
•lance, f)!P. \Vhcn tbi~ pul•atm~ current 
pas>c.S through the impedance c• •il there is 
a tt'l1dencv ior it to he con\'ertc•l into an 
alternating current, owing to the lai,:!!'ing 
effect of the iron core. r lowever. the cur­
rent rlowing in the tila.ment-grirl ,·1rcu1t of 
_\udion Xo_ 2 is amplifietl in the ~ame man­
ner as described fo r Auction Xo. I, and am­
plified charges pass from lhe hlament of 
~udion Xo. 2 to lhe grid. Thus the grid 

becomes alternately negalivt:ly and positive­
ly charged and likewise- the condcn~cr plate 
to which it is connected. This Audion then 
works in the same ma..uner as .\urlion No. 
l. so as to greatlY increa&e Lhe Aucluations 
in the telephone receiver current from hal­
tcrv B.. ln olber words it will readily be 
•e.;n that a ,·ery strong amµlifym~ effect 
takes place in lhe two detectors. as the cur­
rent pa~sing lhrou~h thl' impedance coil in 

~~~~~~~~~~~~~~~~ 
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LONG DISTANCE RECEIVING 
WITH AUDION HETERODYNE. 

( C 011trn11t-d f rom pag.: J55) 
M of the audinn. Through the mutual in­
ductance oi M,, energy is hamled back 
fro!" the wing ~i~cui1; to the grid circuit 
P,SC., thus remrurcmg the oscillatinn" 
Lhcn:in. \\'hen the coupling at ~I . i" prnp­
crlr adju~k<I. en~7!,')" is returned tn tl1c crid 
circuit at such a rate a~ to maintain the 
o-rillarion" oi 1hat circuit at cnmt:u·t am­
plitude. Thus the recci,.;ng circuit-. arc tl1c 
~cat nf s1tJlai1.,·d o,cillations of radio fre­
quency which arc, nf course, periectly in­
audible when acting alone in the CJrcu1t. 
The frequcncv is controlled bv the local 
values of capaci1y and inductance. 

The circuit in Fif!. 1 acts in \·ery much the 
same way as U1is, except that tl1e c•1upling 
IJetwecn the wing and grid circuit~ is an 
cll·ctroslalic cone through U1e coach:n~er C., 
instead of through the transformer _\l, of 
Fig. 4. 

It is not al all necessarv Lo have tl1e lnc:il 
o•cillatinns prrnlm:nl by tl1at incllming on 
the aerial a.-; ju-.l dcscriued. In fact, the 
ltlca l •hcillation will, ancl tu;uall\' doc ... start 
whenever the curnmt in I.he '~ing circuit, 
and hrnce that tl1ruugh the coil S ni the 
grid wing-circuit coupler. is changed, as for 
instance, '\hen the switch in this circuit 1:. 
clo~ed or even when some metal part of the 
circuit is touched by the hand of the oper­
ator. 

In han11ling these circuits a most interest­
ini:r feature is the pronounced freedom from 
interierence and the ease with which two 
sustamed wave stations usin~ almost iden­
tical wave lengths can be separated. For 
in<tance, suppose two station~ are <cndmll: 
at tl1e same tim.-one with a frequcnc'" of 
50,cnl cycles, and the other with a 'fre­
quency of 50.5(X), that is, their w:l\'e 
knl!ths differ hy •1nly l per cent. 1i U1esc 
static.ns were of the spark type, radiating 
tr.tins or damp;:d wa\cS, it Would he prac­
tically impossible to pre\•ent one frnm in­
tcriering with tJ1e other at a receiver, un­
less one happened rn be very weak. But in 
the case o r sustained ·waves and beat recep­
tion even thou~h tl1c interfering station, say 
tht• 50,000 cycle station, is manv tin1es as 
strnng as tl1al whose signals ire wanted 
(in this case that using 50,500 cycles), it is 
perfectly easy to eliminate the interfering 
sratinn and re:'ld the other. Ali that is 
necc~saT) is to change one of the recei\'ing 
condensers, e. g., C~. SO that the JocaJ 0'CiJ­
lation frequency equals 50,000. Then the 
interfering station. that using 50.0X> cycles, 
becomes periectly inaudible, since its heat 
frcquf"ncy is now zero: the other station. 
however, using 50,500 cycles is still clearly 
heard with a musical note correspnnding to 
the heat frequency-500 cycles. This 
method of supprt!'-<ing lhe signals of inter­
fering stations is·,·ery useful but, or cour•1:., 
not 1>0,~ihle in any ordinary reception of 
s1iark stations. 

Shortly after im:talling the above appa­
ratus the writer began to listen for signals 
from the hi~h power European stations 
situ:'lted at :\auen and Hanover in Ger­
many. The station at Hanover was re­
ported ro he in communication with the cor­
responding station in the "Gnited Stales 
located at Tuckerton, ~.J. The '\auen 
station commumcatc.s with San·ille LT. 
Both X au en, P 0 Z, and TT anover, 0 U 1, 
are now received nearly e\"e.ry day after 
10 a.m. and on into the night The inten­
sity varies considerably from day to flay 
and even from hour to hour, especially 
around the sunset period, but a\'erages 
about 10 with the audion now in use.• The 
most satisfactory reception is had from 4 
to 6 p.m. since after dark the strays 
(static) frequently become so severe as to 

•Tb[s audion is not a particularly good one ! o r 
maint:ained wave reception. 

make the reading of weak signals very 
difficult. 

The'e •lation~ are about 4,iOO miles frnm 
Sr. 1.oui,, and ina'm uch a:; sif,'llab arc rc­
c1:ived in broad daylight, and especiallv 
since the :aerial at this station is rathe'r 
small for n'Cl·i,·ing rhe endrmous wave 
lengths ui tbe~e ... 1:nic1n~. it is seen that the 
hdl'roth ne o r lieat s\·,tcm oi reccivina is 
c.xtraordinaril}· <t:n<it1ve. 

0 

In \"il'\\ of the iact that reccpcion by the 
be:i-t. 1111 thnd ~epends upo'"! d.·tu11i11g the re­
cc1\· 111~ c1rnnt<, 1.e., adJu'tmcnt to fre­
'lucnci«"' <li..,lnh· <lifferent from that hein•T 
ncd\"1:•1. :11111 that fur he~t n:,ulh at a re":. 
ceiver till' circuit-. thcn:of •hould be tuned 
ac:c11r:Hcl\' to the incoming waxe. it oc­
curr1:1I tn the \\ ritl'r to SCI.'. to just what 
extent tlw rll'lunim~ ~·ould he carrit:d with­
n11t mall·ri~.lly affec ting the strcnl!th oi 
~ii::nal ~an 1lle, m.ini:r a. 9.400 meter wave, 
was cho<t11 rnr observation. _\t this v.ave 
lcn1:-'1h . llH'_ rn•qu<'llC)' of the incoming 
n~c11lat1n11 J~ 31,000 per i:econd. 1 ~ de\'ia­
liott frnm (lcrfcct tuning will, U1erefore 
give a 1i~.1t pitch of 320 per se1:ond: 2<'k~ 
c...io; 51

' 1,600. nctwcen l '1 and 3c~ 
:1') nchr ni,111 the lo•!'. in energ)· due to dt:­
tunin~ ~tern' to he negligible: at 5',. there 
i• a Vl.'rY rkci<ie1I lo-s_ It st:cms best. there­
fore, to ku·p the heat pitch for stations oi 
long ''a' e len14tl1 rather low. 

<;an ill\, tran-1ni~t.:r is _nf the Joly type, 
which tl«p1:ntl" for 11~ actu 'n u(!Qn the u~e 
nf critical ma1.,'lletic saturatuon in the cores 
oi tran,former~ in Mich a wa} a" to double 
the irtqm·nC\'. Enc rJ..'Y is radiated con­
tmuoush at a con,1a11r wa\·e length but i" 
limitcll bv the transmittinl? k~ when thi~ 
i-< not makini:- the •lot-. and J~ches. The 
<i!.!"nals from tl1i' •t<ition come in with a 
continunu-. unifom1ly pitcht>d note, the 
d_c 1,- an I .•la<;he" hdng macle apparent 
c;1111ply h)- mcrcmcnts in U1e intensity oi 
thC' n' ll'. 

In thi~ n·•pcct Sayville'~ <ign:'lls resemble 
thu~e oi till' German station al Hanover 
0 l' T. a.1111 Tuckerton, .\",J., call letter~ 
\\' G \.. Hnth of the5e stations use the 
Goldschmidt retll.'cting alternator and sig­
nals an transrmttcd ·hv alteruateh- weak­
ening :tnd 'trcn~hcnini the field excitalion 
of the 111:ich incs. The note produced is 
very pure. and like t.he Sayvillc station is 
peculiar in that it is heard continuously 
bet \\'l'en the clot~ and da•hes. ll is to be 
"!lied th.at the . G!1ld~chmidt equipments 
g1\'e a ~ln.~ht \'a n ation ur swinging in the 
b~at pitch, which is prohablv due to the 
~light variatmn~ in the speed. of the alter­
na1<1r~. Thi' is not. howe\'er, of sufficient 
magn11urlt to produce anv anno,·ance 
since tht beat pitch swings very slowh: 
and. can <':isih· be corrected b,, a ·little at­
tenllon to the recei\'ing condeno;er. 

Soff!rwhat different iearnres attend the 
recept1'.on < f stations using <;ustained wave 
transmma5 of the arc type, such as .\r­
lm1tton. .\" \ \, Charleston .\"an• Yard 
~.\O, X~w Orlean<, X:\T anlDarien' 
P?nama. :\ n ,\. Thet;e stati'on~ si!!nal i,..'. 
c;IJi::htly eh:inging the length oi the ~itted 
wa\·e. Th•1s, two waves a.re radiated alter­
natcl)•, <111t· the si!]l1ali11g wave, forming 
dot<. and da,he~. and the other, the co111-
f>,•11s11t111q wave which is radiated in the in­
terval:. I.ctwcen the <lots and dasbes. T11ese 
wave• only diffe r hv 2/fr co SN,, a nd b.,tl, 
are therefore !teard in re~ei\•ing. How­
ever, .the heal .Pilch of each 1s different, one 
iorr11111g a l11gh note while U1e other is 
usually much lower, ancl thus it is perfectly 
easy to mentally separ:it e the signals from 
the .comp~n!'.1ting wave. It is frequently 
poss1hl_e to completely suppress the com­
pens.~t111g wave by tuning the receiver so 
t~1at 1~s heal frequency drops to z.ero. The 
!'1gnahng Wa\'e is then the only one heard 
and thouti;h it now has a rather exagger­
ated pitch. it i~ q-enerally \'ery easy to read. 

Big Money in 
E lee trici ty 

The Electrical industries offer 
wonderful opportunities to boys with 
a likmg for Electricity. T he salaries 
paid to trained m en are large, pro­
m otion comes rapidly a nd, best of all, 
the work is fasc inating. 

The disco\•ery and development 
of ne w lanes ( such as wireless teleg­
raphy and telephony) , from time to 
time, promise amacuve and paying 
fields tO those w ho wish to special­
ize. The will to do and Spuial 
Trai11111g will bring success co yrm. 

The Inte rnational Correspond­
ence Schools can help you to be­
come a n expert in electrica l work, 
no matter what bra nch you like 
best. Thousands of youn g men have 
already won success through I. C. S. 
help. You can do as well as any­
body, if;·ou try. Everything is made 
so clear lhat you can learn in your 
spare time, regardless of w here you 
live or what your work. No books 
to buy. 

T here's big M o ney in Electricity. 
Get after it by marking and mailing 
the Coupo n today. Finding out cortJ 
you nothing. 

MARK THE COUPON NOW 

llNneiir10KALTCoRRESPONDEHCEsCH00Ls-
I Box 5317. SCRANTON, PA. 

E:in>Wn. without obllr;aUnii me1 how J CIUI qWlllt7 tor 

I 
I.he i-tllon bclore which I mar1< x. 

n.JX'flll(".U. L\GIXJ:U Comm..-1 Law 
Uoctric:Ua l ll Ulll AL L\Gl\(Dl 

I ~:.fc:f!j..~~AT ~tit!f'~t~W' MAN 
6.l«"tdc \Vlnns: \\!'tadow Trimnttt 

I 
E.lecaic Uahdns Show Card \"\'rittr 
Electric Rtillwap Outdoor Sip PaJn1tt 
Electric Ddlp.... RAlutOADCR 

I 
·~r11.u1cu. E\lll\n ' R ILLUSTRATOR 
Moch.utlcal O rdlOmon ARCHITECT 
Gu En.-Jne.tt .f.l"f'6ilt-Ht~J Oral.._ 
CIV!.L ENCINEER COOO ESCUSH 

I ~1•;:.e11~.'.•ft11.•,nd.&fappfn.r Tnacra Coun.e 
~" ... ... .:r l'•-11n Sehoe.t S•bl..-a 
"TUl0~•111" E\(;l'ff.Pll C l\' IL SERVICII 

I Concrete £nrtniru Raltway MaU Ciak 

~~~E'i>'i~c·u ~~~:;.~~ TU~Rl!s ... i.k 
I ... "' .. ..,-raJ)bn and T'nl1c hottrr Kaid• r.-. ..... . 

C f'rt. Pub. Accountant .f. UT0lf01lll.F, f'r•uflt. 
lli1.1Jw9y Accowuant !•t• &.pai.rl•s h.Jla.a 

I N~ml":c=,,,,,.-=c------------
1 

Occ'Jf!Uon. 11 ony, 
;'i'~ot ployer ___________ _ 

I andNO•--------------­
Cl17 t:11e·---­

I 1I name or Cu.u,... 7er. •••U b aol W lb'- Utt. ,,-,aw 1\ ~. 

You btnt/il /ty mt>llioning "T!it Efutricat E.r/'erimtftltr" u:!itn writi"q to ad:·trcosrrs. 



LEARN TO DRIVE AND REPADl 
AUTOMOBILFS AND TRACl'ORS 
Big demimiJ for tnUned men.. Earn fRm $7& ClO $UiO 
par month. .Leam in 9 ....,.,a by tbo 

SWEENEY SYSTEM 
of-tlcal CSl>erleoce. Yoadotberttlwmilnmtoc:hlne 
ahop, !act<>:Y lllldoa the rood. Nobooka used. Tools free. 

FREE :~~: .. "f.r'~~g =-~ e~~o!f: 
ecbOOJ l.o wotld. Send oametochr.Y. Addma 

SWEENEY AUTO 
SCHOOL 

1136 Eaat 
tSth Sin.et, 

Kanau Ci~ 
Miaaouri. 

Auto Throttle Covuaed 
Engine for faery Work 

Thuro ia no otbo:.r four­
eyele enaine •ilh auto­
ault icauWl.YPOOf t.h:r-nt.1..le 
i;ovettno r on tho nm rkttt 
DC!&r t110 nri:o. U.alilce 
ordlna.f'J' l ow pr-foed en,. 
giac• it.ia nnt. hii..onco-in­
.. ,,,.hila coveTDed with ir-­
rcgular eoood a.nd wul.od 
auoUaL 

l t 6 rea ovcey ahot wltb 
• peed n-l(U]atod by cx.cluaivo auto-lbroU.lo 

•;f:'!ttto~~t!h el~~~1:b~:t!t>'::!,c!~~;:,; 
-~~urn Qf frw~1 cb91> !cod .. o~• mach..m-
~ <."Q(i~~·~~C:IPDO.fote'ld'J' W . • • 

:;:.:1~to nmdf~1¥ t;· l~ ·~ ''°"' fKtory. Wri"' ,...• 11 for ca • 

C. Bennin&hofen &Sons 
O•pt. uo. tt..lmilton. O. 

LEARN the 
AUTO 
BUSINESS 

Earn a Splendid 
Salary ar Ban a 
Buiaua of Your 
OWll 
The Auto buttlnua la g:rawlog by leape tlml 

bo~oda; tber~ are better opf1<lr1unl1ies DO\'f Ulan 
eYer b;;tore, tor prop<ll'l:r trained men aa Chaut­
teurs. Oemonstratoni, Mecllanlcal Expertl!. etc. 
O'l"er 8,000 of our ~raduatea are maldng good 
money, Moat Up.to-Date-12 Years of Succeu, 
Latuc. MJufpme:a.t lnclodln1t 8 aad L2 QI. cant; l&tmlt tf'Pell motors 

and lll'.btina &net titarllm;r .,.~tvrl'*~ 
b.diridi:al luatractloo..1'.ultloo mnd Board rouonabi.. Wrlta at one.a. 

CLEVELAND AUTOMOBILE SCHOOL 
2.iU3 Euclid k 'fa. CLEVELAND, O . 

$125°-!! to $300°-!! a Month 

Boost 

The Electrical Experimenter 
to your friends 

THE ELECTRICAL EXPERIMENTER August, 1916 

The oscillating audion is o f course, effec­
li\•e also on damped oscillauons, especiallv 
if we deal will1 long, fcel.Jly damped wave"s 
as for instance lhuse o f the trans-Pat.:iiic 
i\Iarconi stalion at B olinas, Cal., KE T , 
at about 7,000 meters. This station can he 
reccived at any time during the aiternoon 
or evening and communicates with the 
Hawaiian lslands- The note is quite clear. 
but is, nevertheless. typical of a spark sta­
lion and nothin,:c like 1:he clear Aute-likc 
note obtained "hen the oscijlating audion 
is used in receiving cnntinuous waves. 

When the oscil lating audi<Jn adjustment 
is made for KET, the signals become ex­
ceedingly hoarse an<l rough, completely 
losing tl1eir tone quality but gaining tre­
menJoutly in inlcnsi ty . The same is true 
of Arlington's spark set al 2,500 meter~; 
but the readability of the s:i!!Tlals has not, 
in the OJl ininn uf t11e writer, been very ma­
terially increased owing to the loss of t11eir 
musical 11uality. 

The sustained wave received will1 the 
greatest h1tensity at this station is Tucker­
ton, W G G, sending usually at aboul 8,500 
meters. This £talion is frequently so loud 
in the evening as lo be heard 20 feet from 
the telephones. This is when the Gold­
schmidt allernator is used. The arc scr of 
this station, using- two waves. has nc,·er 
l.Jeen as strong as that of Arlington on the 
7,000 meter wa\'e. Arlington·s ~ignal has 
frequently been measured at 5,tl<"O timt'S. 
uudibility. and is so strong a5 lo be actu­
ally painful to the ears. 

Incidentally, an interesting example is 
here afforded o f the possibili tic5 of reso­
nance when using the audion helerod) ne 
in the reception .,f sustained waYes. It wiU 
be undentood, of course, that in order t o 
obtain any considerable transfer of cnt:rgy 
at the loose coupler, it is necessary to ha ,·c 
both primary and S<.~ondarv circuits ad­
justed \'cry closely lO resonance. ~Io re­
O\'er, the coupling must be mac.le rather 
tight ii the wa,·es arrinng on the antenna 
are damped. The le-;s lhc llampins- the 
looser can U1e cnupli11g be made. Lon~e 
coupling is desirable because it very greatly 
reduces interference from unw;rnlcd sta­
tions as "ell a,, (rom :static. \Vi th the new 
heterodyne receiver an<J undamped wa\ es 
it has heen possihle to separate Ilic> primary 
a11d suond(lr\' of Ifie loou co11p/cr l>v as 
m11cJ1 as Ti! f c>et a11d still kap sipnafs at 
readable .dr.-11_qth. .:\t this distance tl1e 
mutual inductance of the coi~ is e.'(ceed­
ingly small indeed, a.nd U1e selectivity is 
almost perfect Static, which with the or­
dinary values o f COU[>l ing, comes in like the 
rattle of musketry and strong enough to 
t<:m11oraril)' paralyze tbe auclion, is onh­
occasionally auc.lible with this weak cnur}­
ling. There is. of course, a c1msidernhle 
loss in signal strength with this low rnlue 
of mutual inductance, but it has been pos­
sible in this wav to reac.l al l of the stations 
in this country; using sustained wa,·es as 
well as the Darien station in Panama, when 
it was impos5ihle to keep Ute audiun in ad­
just111ent at the ordinary coupling on ac­
count of the hea\-y static. It i~ necessary, 
however, to keep tl1e circuits very cltm:ly 
tuned to the incoming wave-frequency, anc.l 
for rhis reason the heat pitch is ah' ays low 
witl1 very loose coupling. [t is hardly nei.:­
e•sary to point out that snch exagi:rer:ned 
,·alues oi Jno<;e coupling are out of the 
question wilh the ordinary audion receiver 
antl damped wave'. 

IL mav be of interest to sratc that all of 
the stations on this continent recci,·ed on 
the r<.-gnlar aerial, even including :-\ A \V, 
Guantanamo Bay. Cuba, ha\•c also been 
received on a gniunded aerial C<Jll~isting of 
a single Xo. 26 wire l aid along the mriacc 
of the earth and carried about 750 icet in 
a sout hwesterly direction from the station. 
Siltllals rccei,·ed on this antenna have an 

THE SELECT-0-PHONE. 
After more than a year of experiments 

and tests, the Select-o-phonc has been put 
on the electrical market. This instrument 
i.s an automatic telephone for factories, 
wh ich requires no manually operated 
switchboard. 

Three wires run to each telephone from 
the central station. At the bottom of the 
switchboard all the terminals are connect­
ed. The upper part contains the selectors, 
operated automatically h) the dial on each 
telephone. The system is built upon the 
unit basis, so Lhal if one circuit breaks 
do",1 it will not affccl any other circuit. 
i\Ioreover, the i.nst:alfation is so greaUy sim­
plifiec.l that the factor) electrician can keep 
it in running order. 

Beside making U1e ordinary c.a!L~ by 
means of the telephone: dia l. a general call 
can he sent out to all stations. 

In this way an official can he ll)cated, 
no matter what part of the factory he mav 
he in. Th~ telephone can a!•o he used 
for conferences. as several stations can 
cur in at the same time. 

A New Aulo ma.Ue Telepho n e fo r Fnet.or) nn d 
Othe·r Sen ice 

Conveniences o f this kind help to lighten 
Ll1e work of executive,, and enable lhem 
Lo accomplish a greater day's work. Lt 
is hard to understand how business men 
ever did w1chout the mam aids which are 
found m every iactlJry or office. 

.\n electric oven in T oronto, Canada, 
turns out 3,000 loa,·es o f l1read a day. 

a,·erage audibility one-fourth of those re· 
ceivcd on the regular anknna. The reirnlar 
antenna has an effective height of 90 feet 
and consists of eight wires 300 icel long. 
Its capadcv is 0.0018 mf. and its natural 
period 610 meters. 

h is evident from these experiments 
that the oscillating audicin reception of 
continuous waYes is an exceedingly efficient 
one. first. because of the a lmost complete 
freedom from imerfrreocc; second, he­
cause oi Ute cons1deral.Jle amplification oh­
t.ained even with a sing!, hulh: am! lhird. 
he<:au$e U1e musical quality o( the rc::ci\'ccl 
signals is absolutely pc.-rfect. Moreover, 
the pitch is always unclcr the immediate 
contrnl of the receiving operator. 

~. 
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NEW ELECTRIC INFLATOR. 
The Lectroflater is an ingenious combi­

nation of a uni~·ersal electric motor chac will 
run on either alternating or direct current 
a high pressure air compressor, a gear uox 
and a condc.n.;;ing chamber so arranged Ll1at 
all elements arc enclosed in a single hous­
ing, and are automatically cooled br a 
special coo ling system that requires no 
liquid of any kincL 

Compn.cl Electric ln.llator for Tires. 

All bearings, gt'.ars and piston are auto­
matically lubricated from a central source 
by the capillary system, so that there is no 
liquid lubricant or oi l level to maintain. 
Consequently lherc can he no Oooding and 
it is impocsible fo r any oily Yapor to get 
into the tires and rot U1em. This de,•ice will 
run from any lamp socket and wiU pump 
any size tire to required pressure in a very 
shon time. 

NEW ELECTRIC SEARCHLIGHT 
FOR AUTOS. 

A new aulomabile scarchlig:hl ha."> recent­
ly been placed on the market h~ a Pitts­
burgh co1~cern., Th~ shell ,of . this sea~cl!­
lighr consists or a single spmmng and 1t JS 

consequently very light in weight, the total 
including bracket being onlr 10 pounds. 
The construction oi Lhe lamp permil s the 
use o f any autom"liile lamp made. regard­
less of style, size or voltage. Consequently 
it can lte made to give either a very power­
ful light or one of lc<:s briUiancy. accord­
inJ.! to th.: ownLI"'s wishes. The searchlight 

Efficien t Electric Au l<> l.n.mp. 

is easily opened for changing hulhs 11:nd the 
focusing is accomplished by loosening an 
exterior set screw. The diameter of the 
lamp is five inches. 

One of this line of tamps can also be used 
v.-ilh horse drawn vehicles since on ac­
count of ils construction iL can he used 
satisfactoril) \\ ith orclina.ry dry cell bat­
ceries. 

ELECTRICITY SCORES FOR 
RAILROADS. 

The St. Paul railroad has gfren electric 
operation the hardest test to which il bas 
ever been subjected on an American road. 
And electricity has come out of the test 
with flying colors. On the one Rocky 
Mountain di,·ision on which electrification 
has been comvletecl on the St. Paul elcc­
Lricitr proved its su periority in every re­
specL. The snow bothered the electric lo­
comotive;; Jess than it did the steam. Kine 
electric locomotives did Lhe work formerly 
dono: by twenty- four steam locomolives. 
Electricity saved $175,000 in cost o f op­
e.ration on that dh•ision alone. The ekc­
tric 101,;omotives handle traffic at from 15 
to 16 miles per hour over t he heavy grades, 
as against steam's eight Lo ten miles au 
hour. .\nd there's no dust, no smoke, no 
cinders! 

WATER WHEEL DRIVES FOR PRJ­
V ATE LIGHTING PLANTS. 

C (. 011ti1111ed from page 259) 
con\'ersch· the runounl of light which can 
be prudttCt'd by a given curr~nt. 

1n deci•liug upon U1e number of lamps 
required to lii.rht a certain area or build -
ilig, it is a good approximate rule to fig· 
ure on one 16 candle- power lamp to every 
100 <quarc feet o i floor space, in rooms 
wllt'rc the walls are light: one and onc­
half to two times this cam.He-power should 
be figured cm for rooms wilh fairly dark 
ceiling< am! .sicle wall,,. 

Jt is fl.,yond the scope of this article 
to gi"e all· tho:: various details covering ti 1c 
methods or wiring for electric lights and 
motors. etc..1 bm it should be borne in 
mind tl1al it the system operates at a po­
tential uf more than 10 volts, the wfring; 
shoulc.l he installed in aecorJancc with the 
Fire U11Jen\ ritcr's rules, a copy of which 
may he ohtained by writing to lhe BoarJ 
of Fire l ndt:rwriter-., 123 William Street, 
~ ew \' ork Cizy. Ruhltcr covered wire is 
recommended in general for the wiring. 
Porcelain cleats or knobs may be used to 
support Ll1e wires, and the wires should b..: 
welJ spaced in all cases unless they arc 
covcrcli will1 circular loom insulation. 
\\"here tht' wires pass U1rough any parti­
tions o r lfoor!i. porcelain h1hes should be 
used. Tn running outside lines such as 
those e..'tc:nding from the power station lo 
the house c•r barn. the wires can all be sup­
ported on trees or poles by standard size 
glass or poTcelain insulacors. which can 
lie obtained from any electrical supply deal 
er. For tree supports lhe i1,,;ulators may 
be mountl•d on woo<lcn pin ltrackets nailecl 
to lhe limhs. Trim off all branches in 
clo~e prm.imity to the wire~. 

\Ye \\ ill now consider some of the basic 
laws gowrning the size of wire to be used 
fo r a ~ivcn transmission circu it. Let us 
assume iu the following three concrete ex­
amples, Ll1at Yi K.. \\·. o r 500 watts of en­
ergy is Lo he Lransm itted fr1Jm the d) namo 
builrling lo a giYcn point, 100 feet distanL 
Let us al<o assume the vo!L" lost in the 
line at 5' c of the line potential. 

'\s n11r lirSt example we shall consider 
that the 5tJO watts of energy are to be 
transmittc·d from a lU volt dynamo. The 
currcm is, in this case. 50 amperes. The 
simplest \\a\' in which to 1ie:urc the size 
oi "ire required is to compute lhc resis­
tance uf tlH! two wfres forming il1e circuit, 
or, iu othtr word-., the resi~lance of 200 
£cct of wire, in tbis in~lance. This re­
sistance R is found by dividing the volis 
drnp in a line by the current pa::sini;::- through 
it. Five pi.:r cent. of 10 volts is .5 volt. 
Dividing the drop . .5 volt. by 50 gives us 
.01 ohm. The resistance of 200 feet of the 
required ~iz.e of wire multiplied by 5 gi\'es 
u'> .O~ o!Jm per thou"ancl feet. Conrulting 

Ce' iruo 1hi• 
interesting, pmfiuilile 

vnd fn><'inmlng bw,:i"'53 
"here the fwW j,. noL crnwtled. 

Thv1V'1mds of CAl'lls used weekly. 
Dcpnrc ment 8torel!. alcnhicni. lllO\-.ie 

!illows, etc., P:l.Y big prica-wtirkdu:ne 
0;:f.~d ~~~ ~~ ~~f~~~n~~'c;:h=rect;, 1~t~':1~ tloin~ Jl~S lo s.~1,u·c tlme ,,.-hUo studslnr- \l:'rreu.....~ your 
&ll:u')·. get a 1"'ller Job or i;o lmo busi.DL'llll Jor yourMll. 

Earn $18.00 to $45.00 a Week-Easily 
IwtU tmln mu tn Oil " 1111:11 ""1orled Job. l ~r>­
nll>· r-or:rcet. ·e ... ·ery IP'ISOn. l7 v ... o.rs· 811CC~l 1.t':lching:.. 
TbtH®Ul\ls or 8\.lCCe*S3fuJ jtrndUa.tf!S. all O\'M' tbe \\"Orld. 
~D lown t!~• emnll. no Joh c.oo hi!; lar lll.J' 11r.lllwltes. 
<.Wt. my trolnlug---:ttllrt now. 

Big Mone)' in Card, Sign and Bulletin Business 
No hth.r 1m,fee11;lon pray• aut'..li ~t~wnrlt eroma to 7~ ln ahun· 
dan«--00 j...b wll.l 11Wlffl) you . t'l::latud~c• lf.!DJ"n nil. AU tb« ~ 
11-----~e; ~w"~n lJ~'4,~~ ------1 

FR.EE Out.fit u••.,'i:."'"'b""""'I'.; Cuorant:.,.. 
Write now tor I!~ ,::~!~~~:;m. 1 Jl•tuu1a.ate.to~ln.ee 
1nJ n~·rplltni aAJ fll!ltlf' U"&i..oitlll'- •ton can <"Ol'f'l~rlt rrltd~ 
rrc-ntm6•'«1rM"I- flni•h frl~ ClOUf"N: lA ~ •t• at '81).0ll.t,lto 

=d "T,limun~d ':iu~':::::.. ~t ~ .a~-00~"' t~ 
l·r<-" 01:trotrr·r . "ut.dajul1cu·wot"lt at tra1~ compe.tent 
.\LL FRE&---l>-n't. k,wwaca•afl)'lonattr- ~ Ul far~ 
11.ala.r. ut qu1cltb. Get S &.Arted !\ow that Lbe.amiplJ'. 

Detroit School of Lettering, ~· Detroit, Mich. 

PORCELAIN 
"THAT'S OUR BUSINESS" 

Sl1adard end Special Shapes, RJS&•rdlesa 
ol How Difficult 

We Illustrate on<! hani shal)e we make. 
A pair of rolls 7J6" tong and 1!1" in 
diameter with S h~les on ends and middle. 
They mun be perfectly straight and we 
make them ao. H's bard but not for ns. 
We cnn make yaur difficult desi.gns We. 
Send us blue print for quotations. 

Union Electrical Porcelain Works 
TRENTON, N. J . 

1'1111 bcnr/it uy ment.,mmg "Tl1e Electrical E.r('mm~ntrr'' wlrr1: u:ritmg to aJr>crllsn-s. 



LET SAM BROWN 
TE.IJCH YOU THE 

AUTOMOBILE 
BUSINESS 

He'll ftl you f~r • good Job u cbautreur, lHt· 
er, repair man, • all'8man, etc., In 3 l<> r; weeU. 
8am IPUL.. ,.ou llt'l'1Mlnall1-l1 r11b1 on tbe 
Job n er7 wlnule. E1tabllJbed allc yean. 

Earn $75 to $300 a Month 
0-S Jobe en,.,-wbore ate w•lllnr tor 1ood men. 
Complete f'llUlpwrnl to work on; f , fJ •wl 8 
Q lli>der car1 tor ttud,nu' wort. No lb.eory. 
Sam la pracUcal. Sborl ou lfftur-lons on 
aaual, pnoctlcal wort. Wbeu ,.ou llnl1b 7ou 
an r .. d,. to tackle au,. auto problrm. You're 
u cooa u tbt beat. Sam doe1 a 11ooa Job. 
warn f rom a practlcal mttbanlc. I ban a ftue 
I 11to17 bulWlus, a1 Hl&-!?l ProePfft A•e .. and 
l!Sl!0-28 Brownwell Court. WelcUur aud Brons­
lnr Depta.; ta.rce. w1>U @llnlpprd macbla• 
abo"; Radiator, f'~der and Tire llrpta. Start 
lD at ouc.. Oro11 In and lk!t aa.,. or ..-rlt~ 
Bl'owD. 

Ohio Auto School 
Depl 201, 1521 Prospect Ave. 

CLEVELAND. O. 

BOSTON WIRELESS 
Rolarl' Condi Mer, 'l pf al••• .00 I M.F .. , SJ.71 
Tunorb!t!~ •• ~P$[.~o?'S':~t:~·.~O'od $ 1.00 

LOOIO Couple.r, n .so, 1500 Moten 
Ac•DI tor A. W. Bowman • Co., Adam ... )i,fora.a..o Co. 
U aU.uao 8paf'k Coll... Oat.&Jocue for 2o .. MatQ D. 

M. MUEU£R, 18 Devonshire Street BOSTON, MASS 

SEAMLESS CARDBOARD TUBING 
IN S IZl::.S SC'ITABLE FOR 

TUNrNG COILS, LOOSE COUPLERS. TESLA 
COILS, Elc. 

SPl:CIAL CRAY TUBES 
18",.6'i""61a" .7Sea. 18"&7 ,"117Ti" .7Sea.. 

ScnJ Zc:. etomp for Pritt: Lut 
BEETLE & MACLEAN MFG. CO. 

ll BROMFIELD ST. BOSTON, MASS. 

6EARS, all kinds, small 
The mosl atturnte m:ide and 
pri~ rcuonablc. We carry a 
complr"' line or ~ in @tock 
(or imm"<!iatc shipment. Cwi 
al90 c1u0Le on «P"<'ial """"' of 
all kiuds. Send 113 your in· 
flUiri.-s. Write for catalogue. 

Chicago Stock Gear Works 
lOa So. Fiflh Me., Chicago 
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the B. and S. wire table, as given in any 
eh:crrical catalog or text book. we find 
this equfralcm to :--o. !)(.()() wire Thi> is 
very lan~e. of course. and \\ ould he cx­
pcn!'i,-e at the prc•cnr mark1.:t price oi 
copper, the weight per thuu:<an.J uf tltis ~ize 
conductor l>c:in~ 6-tU.5 111-. 

'\o\\ let u" con,idc:-r tltat thb •amc 
amount of energy, 50.J \\all•, i, to he 
tranrnuucd frnm a 30 \olt th1.: .. nu. Here 
the current '' iU he 111.<.o/1 :impen--. :;. . 1lrop 
in the line "111 he 1.5 \'oh,. I II\ ulna: t111-
by the currenc gi\'es us .09 ' ohm Ill r 1(M) 
feet of wire reqmred ior the circuit. • This 
15 at the rate oi .45 ohm per l!HO f,d, 
Lovking up our win:: tal ii, '\o. 6 i• fuuntl 
ttJ be U1e ncar.:,t equhalttll '111d111:1"r for 
U1is rc,i~tancc. with a llt.ight , i i<J.-to 11,,, 
per thousand fc1.:L. \II of U1c \\eight, here 
c:it.:d are for hare wire '\1111 th;1t much 
less copper is rcquircrl to 1r:in-1111t 1he .. amc 
amount oi energy w11h the h1~hcr voltage. 

To demonstratt! slill iurthcr the 111r1rkcu 
advantages o( l11gh vollal{C ll1 tran,mis,11111 
with regard to the anwunt of copper rt.·­
quired, especially lcl u" con~idcr thi~ from 
tlte •tandpoint t1f I Ill \'Oil> a~ thl line po­
tential. The currcm in this in,tancc will 
he -1.54 ampere:; ancl .'' / clrop i, 5.5 volb. 
Oividing this hy the cmrcnc or -1.54 irivcs 
121 ohm per 200 il·et oi win. This is 
equivalent to a resistance oi 11.P:i "l"n' pt'r 
thousand feet, and according t the ~tand­
ard copper wire table, '\o. 17 D a111I S. wire 

--~ T HE sul•.r.-riptro11 tria of this 
/'t1blirali1m :, ill b1.· rais. d from 

'$1.00 ro ~r.5<> i11 11 ~·,·n• .r/r rt tim1.-. 
- :;,~t • .._• ottr t1111uu111t, 1nf·111 ilJ lilt• 1 ul!J• 

is.rue. 1 f ,.,,,, :,•fr/i I•• .ra~ ,. "''"" \', i 110;, is th,· 11111.· Ir> s.u/,scril r al t/r ,• 

-~ Q/d rat.:: $J.(I(> a V<'•!r, S.>.oo lw11 
wars, .-1c., a11d S5-"" tor fi: ,• y1·11r.r. 

g f F 1rt.·iq11 and ("tJ11adinu rrdd So.50 p,·r i \'car for ('o.rl<1,/1'.) If ""'' ar,· 11 .rn/1-
= .rcrib.·r ''"" ~'if/ tra/it by , r1t.·11 di11q 
§! \'1Wr s11hs.-rif'/icm fol" m1e or 111nrc 

E

--
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;_- :rears. Xo s11bscrif'tio11.r acci•ftft•d fllr 
. • a /o11qcr f'criad 1Jrn11 ji<•r '.'i'l'ar.r. ACT 

VOii ', bl'JOrl' l/iis. clra11c£' is ,Qo1ie. 

illlllaun11m11mannlllllllllll1Jln111111nrnn1u11u1rnunnuuuiwu1mnnm11111nm111111.11111nuonm 

would carry current this di~tance with the 
Joss in voltage spcc1 lied. Howe.:\' er, '\ '" 
14 copper wire should he mi:d as this is 
the minimum size spc.:cificd in an} case hy 
the Fire L"nderwriter's rules for a circuit 
of this character, and besides, it will stand 
the mechanical stress, etc., mu..:11 helter. 
Compared to the ·weights of copper r<."­
quired in the first two examples. \~e find 
that '\ o. 14 wire only weighs 12.43 II·'· per 
thoU£and fe.:L Morc:uver, by u•ing this 
approved size of \\ire we gain markedly 
in the efficiency of tran,mi<sion. The re­
~i.rance of ~o. 14 H and S. C1Jpper wire 
for 200 feet is .505 ohm. The current or 
4.54 yielding 2.292 ,·olts los«, the lamp• at 
the encl oi this circuit would rcct•i"~ \'ery 
ncarls 110 volt;;, or to be exact 107.08 rnlts. 
[t i!> common in house wiring a111I ordinary 
circuit runs. such as those here consid­
ered, to figure on a voltage dro11 of J to 5 
volts. 

By use of the ampere-feet tahtc• given 
here, the size of wire may be easil) select­
ed for various volrai::e losses anti circuit 
runs. To use this 1able it is onl) ncce•-ary 
to multiply the amperes o f current in the 
circuit by the length (.) f the circuit in feel, 
one way, giving as a product thl' crn1p1•rt•­
fut. Suppose, for instance, that we de-

•Jo"or funbcr dictails in this direction nnd larger 
lllhle5 •cc "Standard Wiring for Fleciric Li(lht 
and l'owt'r" by Cu•hlnii. 

sire to find the size of wire required for 
a circuit having a \0 alue oi 9i0 ampcrc­
fcet with two volts lost in the line. ln the 
column headed r·o/t.r L".r:-1, we hnd 9i0 
to be upp NtC '.\u. JO n. & s. gauge This 
i' the prupu ,ize of wire lO use. Th1.: car­
ryinl! cap;1nty in amp -re- for rnlih.:r in­
-.ulau:d cunduch>r.,.. ru aflprowd b\ tht.' Fire 
l' mlcn1 riter·::. rules, is citt"d in th~ ldt-hand 
c"lumn, and c\'en thou!!h a smaller ,ize 
of .wire. than that required by this capacity 
ratm~ 1s found swLable. the larger \\ire 
mu-t be usl'!l. 

,\ diar;:ram is gh·en in Fig. 2 •hnwinl!'. the 
usual c'mncction• fqr a -hunt wonnd D.C. 
d~ nam" with field regulator, F.I~ .. t••gether 
\\ ith \'Ollmt:tcr, ammeter a'ld Lite nt:C~>-ary 
l'ircuits. The \'olt and ammeter, also tl1e 
fi, Id rhM,.tat aud :;witch. should he mount­
ed "n a 'uitable 5" itchhr.;1rd as i11dicau:1l in 
Part I of this article. For lo\Y vulta~e•, a 
wnodl'n switchboard may l>e used, am! for 
flol<:ntmls not exceedin~ 51'0 vults •late is 
!'II ~S L;trtory :Ulli COlllllllJll!y e111pJC1yl'd ror 
tills purpose. l\farlok. h •Wl'Vcr, is tlw hcst 
for S\\ild1l>oard cnn~trucliou. The outgo­
ing circuits from the ch namo huildint! are 
usually controlled hy sw11i:he,, on th1,; ,witch­
h11arrl. 1t is hest in e1·ery ca•t! to ha\•e 
fm•C:> nn all "witches to protect the drnamo 
from ,hnrt-circmts or < \'Crloads. The in­
di \ iduitl lamps may be tun1ed on and off 
by the key S\\ 1tch1:• iu L11eir •t•ckc:t<, and 
when dc•ired, individual Jamr1s anti small 
m11tor" may be control!\ I l1y a S\\ itch plilced 
al any point desired, a, the rliat!ram -how•. 

\\"h,.re it is not desiral 1~ to nm the plant 
at night it is a cnmmon practice tu charge a 
<torage battery during rhc da), from which 
current can he drawn for lighting the lamps. 
.\1-o. in some cases. th .. drin• ma\ not be 
~ufficicntlv stead'· hetwc1.:n water wheel and 
dy.namo, \, hich \dll result in a sligl11 tlick­
crml! uf the lamps. Thl n'ual electrical 
method •1f mercolllinl! Ulh t:n•uhlc i5 to 
connect or fioul a !'L<•ra!!<: liartl!T) aero~ the 
main line, as shown in Fig. 2. 

(The End) 

LOSSES IN THE CARBON ARC . 

fn a paper entitled "Tht· Consumption o f 
Carhon in the E lectric Arc." read hefore 
the llrilish Royal Society, Professor W. G. 
Dullleltl describtd experimtnts to determine 
tl1e amount of material loH h~ the poles o f 
a dirtct-<:urrcnt carbon arc UJlder different 
contlitinns of current anrl arc leni:.rt.h. For 
a given current the carbon consumption of 
bc11h the anode and the caLltode increases 
with the arc length unti l a constant \·alue 
is reached. L'sing long arc< tl1e con<amp­
tion per coulomb decrea•e~ \\ ith increa•ing 
current; the ralio of anode to cathode con­
sumption is about 1.5, increasing -lightly 
with the current. The author al:>Q con­
cluded that the loss of an atom of carbon 
from the cathode of a n~n shon \.arhon 
arc i:; accompanied by the tiansier bern een 
the poles oi a quantity of clectricirv equiv­
alent to four electronic charl!es, and that 
in long arcs the loss is due to this es•ential 
c.1rhon d1•appearance plus a quantity due 
to comhll''tion. Though the phenomenon is 
de•crihal>le ou the basis of electro!} tic ac­
tion in which carbon is quadrivalent, the 
electronic emission has to he accounted for. 
The chief supply o f catl1odic material 
comes from behind the small growth which 
iorms upm1 its extremity. hut j( the neces­
sary quantity o[ carbon GU1noL be derived 
from Lhii: source the growt11 itself i~ con­
sumed. T he mean spherical candlepower 
increases with current strength amt arc 
length in much the same way as the tota l 
consumption of carbon docs. ln a typical 
experiment the energy of comhustion was 
a11proximatcly lJ per cent of the electrical 
enerl!)· supplied to tl1e arc. 

}'ott br11tfit b:y ml'ntionilC{I "The Elutrical E.r/'trimtntrr" t.lorot urit•"ll to ad,ertrNrs. 
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BARE GROUNDE D RETURN WIR­
ING SYSTEM TO BE INVES­

TIGATED. 
UNIVERSAL ELECTRIC MOTORS 

The Committee c•n Electric \\'iring Sy"­
tem!> nf The F.J.,crrical lndu>rry ha' :ip­
r1ointed the follm\ ing subcommittee to in­
ve,,tiirate bare gruunded re;rum wiring ~y•· 

Operating on A. C. or 0. C.-1 10 to 130 volt 
I 16to l / 4H.P. 

THIS MOTOR 
~ 1/16 H.P. $5.00 

terns: Complete 
SPEED 6,000 R. P . M. 

For spark gaps-grinding--pohshing. etc. 

Write for Catalogue 

OMEGA ELECTRIC COMPANY 
304 So. Dear born St. Chicago, Ill. 

Chairman. C. E. Corrigan, .\ssociated 
l\lanufacturer~ of .Electrical Supplies. Pin•­
l1url{h, Pa.; \V. lL Flandreau, Tntemational 
As•ociation of \Iunicipal Electrician<. \It. 
\·t;mnn ::\.Y.: ]. C. For,,)th, .\merican 
J nstitut~ of Electrical Em~ineer.;, \'cw 
York. '\.Y.: G. S. Lawler, \~"x-i:iled F_ac­
torv ~Iutual Fire Insurance ~C~n~n~1:i:11~a~n~1c~-<'.!.·...'...~=====================================~ 
Boston, )lass.: C. Renshaw, 
W c~tinghouse Electric an d 
~lanu[acturing Company, East 
Pittshurgh, Pa.; Secretary, 
Wm S. Boyd. Western .\sso­
ciation of Electrical Inspcc­
ton, 175 W. Jackson Boule· 
vard. Chicaio. 

The committee desires the 
co-operation of the entire elec­
trical industry in this work, 
and to that end requests that 
all iufonnat1on and data 011 
\\iring systems having a bar1,; 
grounded conductor ro be sent 
10 the secretary. 

The committee vtill e:.-pec­
ially appreciate rhc following 
information: 

(I) Safe[}', co~t and reli~­
btliLy data based upon pract!­
cal experience with eonc<:ntn~ 
wiring. or any other type o~ 
wiring having one or more 
hare or partially co,·ered con­
ductors which are permanenl­
h· connected to earth; 
• ( 2) Theoraical or te;ted 

in,tallation dc:tails or protec­
ti\e ieatures which will safe­
guanl concentric wiring . or 
other wiring systems hanng 
bare grounded conductors: 

( 3) Relialile methods of pre­
veming meter setters or line­
me11 from ren:rs111e- the 110-
lanlc$ 0£ a two-wire system: 

( -t ) -\ suitable dcli1ution of 
"srround" or "eart11''. as .tJ:le'e 
word~ relate to electric winng; 

( 5) Practical ex1>ericnce witl1 
ground or e<1rth connc<:tion"'; 

(a) \\-hether they ha,·e 
1-.een found reliable, or 
unrelialik; 

(b) The proportion found 
to he unrei"able, if any; 

(61 .\dequate me~od;- . eoi 
establishinl! and mamtaming 
a reliable ground or earth con­
nectiun for saicty purposes: 

( 7) .\ simple method of ~est 
which will insure the detection 
of unreliable ground or earth 
cunm.>ction ; 

(8) Economics which m~Y 
be practiced with safety m 
connection with any of the ex­
isting wiring methods; 

(9) Estimates or actual fig­
ures as to the cost of any pro­
tective features reported upon 
in response to the foregoin~ 
rcquc>ts; and 

( 10) Any data or experience 
calculated to assist the com­
mittee in reaching an accurate 
conclusion rela1ive to the prac­
ticability of bare, grounded re­
turn wiring systems. 

El 

~I~~~ 

·tr·ic~itu 
at gour finger.$ ends 

Know the facts in Electricity. 
They count-and mean more 
money and better position for you. 
You need the exact information, 
- in a practical form so that you 
can use it every day, to help you 
install electrical equipment, or 
make repairs, or operale machines, 
or. do whatever else your present job 
-or the job ahead of you-calls for. 

HAWKINS ELECTRICAL GUIDES 
help you succeed through electricity 
These books will answer every one of your electrical problems. They are 
written so that you can understand them. Arranged in the form of questions you 
would ask-and the answers to them-in plain, pra~tical, everyday lan~age, cl~ar, 
concise and to the point. Thousands of men are usmg Hawkins Electncal Gwdes 
as a practical aid to greater success in the electrical field. 

Read What Users Say•• ;,1d~~~~1i'Jr~:.~/~.l?!llntheha:udlot-..!'".&.'"'M':i':.;~.b&""~i~ 
"For the rrarlk•I t'IN"trl~lan. t be7 nre th" 00.t i-1<9 pabli.hM up;,...,,. E14'Ctridan. 0[1M'Otln1r RnirinHrnr Eih>dt!Dt wbowan:ta CD -worth mAtl)' w. ..... 11i.1r 1" 1°"·" J.. c. w ..... ,.IU\, WJom.lA&. Ill 

adTIUltlO himJoe1l in lh~ Jo:lt'<·trlcal 1Md ph.,uld ba.-4' 8 ..,tnf t.bt"'° 0 1 baTfl ""lnt-d •aluMhlt' lnforma:lon <rolo Uuun whlob has helped 
booiA" Jom; Ul.l.&r. UG t,;llion t;t.. bewurk. Ohio. :mo directly In ll1l' IU... ot ""~,. :SoDit:<BXRO. Jloboton. x J. 
uFor tbeman nat.l!"llln~a""ll~ tnolnlna;. •ndt'<ren lu thJltcaoe. "'Thf!7 are wnn<IPrfnl ulor. F•M7thlna 11 "° ~le&r and O'ncloe. 
! .. '!!.~1t"'e•'!~~. l do not i.. 'l':'"~.~I) v."'n"!~'."J, ... l>a' ~n~O~::io.n E•· .n ono •W> 11 .• 1110 1u,m<lad1111 or H•..:tridl,. ..-nuld ban• no dil!i· 
UM>- • ........, ......,. -·~ 1•~ ~ C1Ult1ln~Jili>J:tbu ta<U." Y.J.. :t:.ui.o11.AmooJ>11r7, llua. 
u We corurlder Da•kllll! £1•'<'trical Guldeo I.ht'.' mM compact. And "Itlatbebe.two•lcanaprrentlco~ouotud1lfluowau.tott>FtahMd 
ao1QPIMAl8°'0l e&ottrh ,1 n-r .. ,....n<-Plf lD lhe markd...... in hi.I t:rarle. Al4 a rt"f .. r• n~: for tbt- f'•lot.·d•nn~ •nrkt"r B••kio• 

Nooou: l:.i.JWI:BJO"OJUUI, .Yon1.ett7. Cal :Ell'CUi<&IGuld ....... W>UceUod." l.ll\.'CU.U...UC.Ohlill~ 31<>. 

JO Practical Volumes-3500 Pages-4700 Illustrations 

$1 A Volume-$1 A Month 
These books are a complete and up-to-date course in Electrical 
Engineering-the standard works on Electrical Scimce. Contain no 
useless matter-only such information ns is needed. 

Shipped to You FREE n-. 
Send no mon..,.. Examine the bool<9 lint. Dooido Avde.I a Co. 
forJ0Ur5CLl tkl.t they arc the: most oo.mvte~e an'1 clnttft 72 Sth Awie...N.Y. 
written cl.carlal boob ettrpubU.shcd. EntT book. ~ wba:dl IN!. I.or••,. 
fs comp1~ In u.elt but~ cnu.re act uthe best o • .:W:t: w•:,~':.t!C: 
~TJ!:~~~-~~ C:S~ck°-- ....... 49\0:.. .......... ~~t-'::1.;. ~~~ ~tbf! 
!:t~z~e !i>°::S~i1 ~;nm .,,."" d•,. •nd w tUl1hu' man roo n Neb 
moc.lh. until pa.id fm~ mcmLh u.ntll pakL 

Tlleo. bclel I Ct. 
7!1 FU\11.l•e. 
N. Y. 

:Beeidenc& . ........................................................................... . 

Bolo""""" ...................................................................... E. E. Aug. '16 

Yow btn<fil b1 mnitioning "The Elutrical E.spmm<1'1tt" u:hcn trriJing to ad.,ertwtrs. 
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ELECTRICAL SHEARS F OR CLIP­
P ING ANIMALS. 

Farmers who shear sheep by the s low and 
tiresome hand method wilJ appreciate the 

different ki11ds of primary motive power. 

WHY NOT SPEAK FRENCH OVER 
T HE TELEPHONE? 

The French language is 
liii~=============.;;;;;;=====--~----,-=il more easily understood over 

the telephone thau the English 
language, provided you umler­
stand French. 

CUp Yo ur A nimal s with an Electric She.~rer. 

Which brings to mintl the 
conversation (in plain linited 
St.ates) between ,a gentleman 
from tl1e West and his East­
ern friend. Said the Western­
er: "You can get juice at two 
cents per KW. hour iTI Osh­
kosh." .. Fine,"' rejoined the 
Easterner, "but who in bades 

convenience of a power cli1>per. Il is no 
longer necessary to get a half-nelson and 
a toe hold on the animals while they are 
being sheared. This new device is run lw 
an electric motor or foot power : the clii}­
ping-head, composed of a stationary and 
movable cutter. is simply moved over the 
body of the auimaL 

Different cutters are furnished for clip­
ping horses, mule£, dogs and cows, while 
variom: type~ of dri\•ing gear are huilt for 

wants to live in Osl1kosh ?" 

A NEW FOOL-PROOF 
ATTACHMENT PLUG. 

Wl1en direct current ii; used it is ex­
tremely important that the flow of current 
be always maintained in the same direction. 
With Ute incrcasin~ popularity llf portable 
machines aml tools the need nf a conven­
ient pnlari:;i'd senarahle aitachmt:nt nlug to 

assure correct polarity has been manifest 
To meet this need a progressi\•e manufac­
turer has just placed on the market a small 
cpara!Jle attachment plug with such pol­

arized contacts. 
The slots in 

the bas<: are 
placed at righ: 
augles and the 
knife bl:id<! con­
tacts in the cap 
arranged to cor­
n:SfJond. Using 
this l'lug it is 
impossihle to re­
verse the polari­
h• once it i> es­
tablished in the 
cap. lt is made 
or a tough heat-proo f composition with a 
nickel-plated screw shell. 1>rcsenting a com­
pact and pleasing ap(lcarnnc.:. 

\lilhen charging small storage batteries. 
where an accidental current reversal would 
''kill" the battery, tlH~se new plugs are espe­
cially welcome. 

- ------
Fourteen Trans-Atlantic submarine cables 

nnw cnnnect .\merka with Eurnnean noints. 

EXPERIMENlAL 
ELECTRICITY 

COURSE 

EXPERJMENT AL ELECTRICITY 
COURSE IN 20 LESSONS 

By S. Gem s back and H. W. Secor 
A new course of the theory and practice 
of electricity CoI lhe experimenter. 
This is undoubt;edlv one of Lhe most com­
plete and comprel1ensive treatises on this 
special subject ever [)llblisbed. 
T b book is written by t.be same authors 
as the now famous "Wireless Course in 20 
Lessons." 
Every/h11..~ of e.'J)erimental electricity is 
tr~te romprehensibly in plain English. 
It IS a book not onlv for the beginner, but 
for everv experunent.er and student of 
electricity. 
All the knowled~c or tbe authors has been 
d_evoled t-0 making the study of electricity 
Simple to the layman. 
Kew experiments arc described and ex­
plained and uearly every appli~tion of 
electricity in modern liie is given insimple 
lan~tige. 
It lB the most complete and practical 
Ct)urse ever published, not only useful, but 
nbsolt1tely necessary to everybody inter­
esttid in electricity. 
The book contains 128 pages, more than 
400 illustrations. 

-,..,_.._ 

Cloth Bound P rice, S 1.00 
Ready for dislrib11Lion July 15th, 1016. 

I Special advance price to those using the coupon i.- 7 S ('{'Uts per copy, de- I 
I livered not later thn.n July 20, to every huyer. 1 

On a ll o rders placed after August I. t h e price is $1.00 

~· 
BY • 

S. GERNSBACK 
an& 

• fl.W. SECOR., 

C) 

Experimenter Publishing Co., Inc. 
213 FuJlon Street, N. V. City 

I am <oendinit yuu hl!r<'with i5 cents for one rony of your 
nnw C'onme in Expcrimentnl Electricity. by S. Gern!bnck 
and H. W. &cor. tu be dclh-crc-d to moulter July 15. and 
not later lhAn July 20, 101Cl. 

Na.me ....... ........ ... ............... . 

...J dJrtss , •.•.••. , •• ,., .••..•• ••.•.• 

Totm .. .. .. ...... . ........ .... . 

1" cu ht>n~/it hv ,.,,~,,Jwnm:1 °1'he Elcctnca/ Ezp~r-im11ntw.., when wriJrnQ to ad-:.~cnt.frT.t. 

I 

August, 19 16 

ELECTRIC SERVANTS 
FOR THREE CENTS AN 

HOUR. 
The cost of elecLricity bas 

decreased so much in the last 
ten vears that it is now with­
in the reach of the smallest 
wage eamer. scientific hm~se­
wivcs concede, that electrical 
equipment pro.-ides the most 
e£ficient cools to work with. 

A !isl of the electric home 
appliances in lhe order of their 
efficiency, prepared by a house­
hold auU1ority, follows: The 
electric iron, lhe electric wash­
ing machine, the sewing ma­
chine to he operated by an 
electric motor, the electric 
vacuum cleaner, toaster. gr ill, 
coffee percolator. fireless cook­
er, electric radiator for the 
winter and electric fan for the 
summertime comfort. 

Many of these little electric 
servants can be operated for 
two or three cents an hour, 
only a few cents a week. They 
save a woman countless steps 
and waste motio ns where they 
are regularly used. Their 
moderate cost is quickly for­
gotten in the convenience. 
comfort. satisfaction and im­
proved health which their use 
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This Great Electrical Library 
SENT FREE FOR EXAMINATION 

Send today for your free-for-examination set of t!i~ gr~test electrical refe~­
ence hbrary of modern times. The new 1916 edition, Just off the press, IS 
recognized by big men in the electrical field as the m<?st practical work o~ ~ts 
kind ever published. Covers completely the generation and use of electric}ty 
for power, light, transportation and communication, includio(f the construction 
and operation of dynamos and motors, central station engineenng and ~elephone 
work, as well as wireless telegraphy and telephony and land and submarme tele~­
raphy. Particularly helpful in its exhaustive treatment of electrical "troubles ' 
and their remedies. 

Earn Cl!f50 to $250 Monthly Electricnl Engineers earn t-rom $160 to $250 a <if/ month. The work ia pleasant- the houm 
short. These great books wiTI flt you-In )'OUr apare time-to enter this fa.scinnting, high-salaried 
w ork. No previous experience necessary. 

Cyclopedia of Applied Electricity 
Co..W... 3.500 p~Jrta, 7xl0 U.clie1; 3.000 illllllnliam. full p""' plates, 

dlecnms. de.: hudndo of yaJubJe tahlo aAd fornualu: canfullr cro .. -
illd .. od for quick. euy refereAce. The boob are 1alma.otiaUJ' boUAd ia half 
red morocco. cold stam~. e d are priatcd ill...larse, c:leu type cm special 
qaalitn•per-

5oe a Week Tbecomplctesevenvolumes. 
not a samplevolumc,_will be 
sent. e."'CpTeSS prcp:ud. Ior 

seven days' free examination: returnal.ile nt our expense if they 
fail to moot with your OXJ)Cctotiona. 1f you keep them. pay $2 
seven dn.ysa!ter receipt nnd t.hen $2a month unlilyou hnve paid 
the spcdal introductory price of$19.SO, saving$15.20. as the regu­

lar price af th ts MW and enlarged edition is $36.00. Ar. t.his offer is for Immediate accept­
ance only. 1lll in nnd mail the coupon today. It won't cost you a cent to examine 
th"""' OOClks. so get them Into your home. s'bop or office nnd look them over at your leisure. 
Remember. if you don't Uke them they lll11Y be returned st our expense and you won't be 
out a penny. One of the DIC6t liberal o.ffcrsevermadc. You C3ll' taJrord to pass it by. 

Cons,.,.1ting SeP'lnce Free With every set is in-w I WI eluded absolutely free 

Whal These Books Cover 
fJ~,...I• •f F.IMlrlelty-El~trlca.l 
Jleu•rPml!nb:- t 1u1f'rtrr:lur'• Et~ 
trle•I R~uitt:m.ent.-Tbt-or,.-, tlaleul.,. 
U11n. 1)f'M.I..._ aJ1tl Comtroellon oflJl~t. 
C"al'n:ntG~n~r1'lqn .. dS•tn,...._T~ 
otG"n"rnfona.nd lllt.1t0n-~rar..l 
of l!J'-'drl .. ...al MMklntt'7-E l f'et -rle 
fdgb:ilitg" -.f.lh•n1Ada1t CaTffnJ. al._ 
cbi:n'l'rr- Powf!r Tn1•••l•tio'n-El~co­
C rle UaJlw•,.._~Jf.Prop.-Ueel Ralhnrr 
c.,.,-·r....,.ufqTroll~,..--Po"'erSu. 
Uomi-S• h,.hho.ard.t and @tt tt.chlnc---
8t.1t.~ 0..Uf'r l"•-.Appliod Elf"ttr .... 
d1.t•mlatry-t:k11tr-I~ J;hw•ton-£16"­
trle \l' f'hSln• pjl lff'•tfnir-1iflrelt'Y 
T,.l~raphJ ud ,,.,.~phoa,-La-.4 a11d 
8ut1.1;1J11rlne Telf:tn l'b:r. 

a year's Consulting Membership, regular value $12, entitling 
you to the advice of a staff of electrical experts. These men 
ara no further from you than your nearest mail box. They 
stand ready to solve your perplexing problem~. to offer sugges­
tions, to point out the t.hings you should avoid. Absolutely no 
limit to their assistance-ask as many questiOllS as you wish for 
a whole year. This service alone will be worth more to you than 
the entire cost of the books. 

American Technical Sodet;y 

I 
Chicago, V. S. A.. I 

Don' t wait. This means$15.20 saved if you act now. Remem­
ber , you take no chances whatever-it costs nothing to inspect and 
you are nothing out if you do not care to buy. This offer may 
mean your success, so mail the coupon today-now-before you 
turn the page. 

American Tecbnlcal Society , Chicago, U. S. A. 

Pl"""' ..,nd m• C')'Clopedi.> al A ppli<d El<arlclty 
for SCTat <by!" free o:;iJJtJJuUott. JI 1 keep the 

I hoo\c..'J. wm st"Dd Sl wtthln a1e..-ca Qys and $2 a I 
moalh until s10.ao blll! been smd. wh<u 133 Ix.Jou 

I and SlZ co11SUWn~ m"1nbc:,.hfp will be mine. I 
(JtllCT'flrisc will oMfly y ou and bold book& subf«t 

I 
to your order. Tille not to pass wuil hill.t tl&k1. I 

Elec. Exper .s -16 

I ~AMn . ....... ................................... f 
I ADOBESS •••••••••••••••• ••• • •••••••••••• • ••••••• I 
I Ju t have had po previous d.callno 1ritb )"VU, I I 

rcfcr)'OU lo 

L·~~=·;,;,;,; ·~·~·~·~·;,;;.·-·J 
rnu be"dt b;y mcn1i<rni11g "Th.- E./cctrrcal E..r('LTimrntcr' whc11 writing lq ad<1crtise1'S, 
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HOTEL MARSEILLES 
On Broadway at 103d Stree t, New York 

I COOLEST ROOMS IN TOWN 

0-. Ing to ddlgbtful lcx-.ulon h<-l \W('n C,•mr.tl Park 
nnd Harlem R"·er In mid•t of 1h1: 1.oeaullful "l"Sl si<lc 
n:;l.Jenc<:S. n·m.>v~ fnm noi.~. and •h1.c, Y•·t ,.lthin n f..w 
llUDUtCS Of the bUSIOCSS, •bopptni; anu atnWlt'~Dt centres. 

YOU'LL ENJOY EVERY MO· 
MENT AT THE MARSEILLES 

LOW JUTE!> 

Room and Bath 
from $2.00 per day. 
2 Rooms and. bath 

from $3.50 per day. 
Superb Dinlng.Roo!D al.., c:irtc. Club Brt'nkfost from JSc up 

Wnt.e fnr booklet an<l mnp. 
• L\I . £. RORKE, argr. 

Subway Exprcas Station on Comer. J 

HOTEL MARLBOROUGH 
36th St.- BROADWA Y- 37th St. 

One of the m ost com fortable h o t els 
in New York City 

Situated in the very h eart of town 
nea r all the leading s hops and the~ 
atres, and convenient to everywhere. 

One minute from Pennsylvania Sta­
tion and five minutes from Grand 
Central. Convenient to all p iers. 

Very Large Rooms $1.00 ~~ With Bath, $1.50 ~ 
Restaurant Prices SO per cenL Leu llaan Any Other rant-dass Rulaurant 

C. H. Ruhl J .Annon J . Dowoney 

HOTEL CUMBERLAND 

New York BROADWAY 
AT 54th ST. 

Broadway cars from Grand Central Depot 
7th Ave. Cars from Pennsylvania Station 

NEW and FIREPROOF 
Strictly First-CJass Rates Reasonable 

Room• with $1 50 
Adio1non11 Bath • Up 

Roomawilh $2 00 
Private Bath • Up 

Suites $4. 00 Up 

Ten minutes. walk to 40 theatres 

Send for Booklet 
HARRY P. STIMSON 

Onw ·'•"' Yort Hold WinJow..SCtetn<tl' TlrrDV$looul 

BOOK REVIEW. 
\VIJtE.LF.S!i' TRA:SS\11SSIU:S OF PHllT'lGR.\l'IH. 

by ~tarcus J .. \lartin; 11! pagc,., ul illu~­
trauons. Size, st'4 by .:>t4 iucl1e\ cloth 
bouncl. Publi~hed hy The Wirele~,.· Pre», 
!.td .. Lon!lon, England. Price, ~12.5 
:,;enrol .irtlclc, b:ne already "l'l'•atc•I in T11r 

~lcclr1cal l~.rpu1111e11lff on the wucle.'5 tran•ml'­
>Jon of 11h<J1c1gr:111hs. This work has not ru~hed 
th< •l~>te vf <Ommercial .Jevelc>(lment. !Jut th< lab· 
oratory w.ork already done •hows great pos:.ibilitics 
for pradacal 1ll'mon.'jlra11on 1n thr hr..,t cun~i 1-
erauon!;1 ~fr. 'Jar-tin llbcusscs lht! commercial 
,-~~t' o~ th~ Al 1•;&nU-u'l\, an,J J::"i\""o :an ouclinC" ut ch.: 
htt1e.:uJt1CS CXS1cr1enc-cJ in using the pre ·Crlt tr:Ut."" 
mu.sou M).!-tC'm ... 

Jn the: cha111er oi;i tr=i•~ion, clc:taiti £or •ev· 
era!. •Y•1t·1111. are give1L I Inc particularly .im11I<' 
~ct l~ (lr:.scral1cd. 4"Uitahle iur c:"(pcrimr:ntal \\nrlic: . 
The chlic:rem. a1•J•ararns for rt!c;ri\·i111;, sucli u the 
":"' of the: •.•mhovcn galv:momc:ter, Hlundc:I'~ O•· 
c:1llolfl'a11h and the Cath0<k ray rc:criver are de· 
-cnhe~. In conn!"'.tion with tlu> "l'paratu•. ~yn • 
c.hr.cuuz.~r• anti tlr1nnE: mut •r--. are a :-o explained. 

!::icl~n1u!"" .ccJlc.. wbi1<" no1 u~tl in rnul)t ~v ... tcm~ 
or ar.rnsn11ss1on, arc cmpl.o)cd for some work: The 
cha,n~r on 1h~M~' cr:llt- .... tmc of t11e fey, which 
b::avc hr-en 1\~rnten on i.he ~uh/ect an<I inclwlcll 
cur"e• • ,11.,., int; the i11ertfa ~"' rtto,·c:ry nr rbe 
cell~. fbe lrm cba1ncr gives clirections anti •ug· 
1ee:.1mn• to thuoe who wbh tu c:x1..:rimc:nt with the: 
a1+J 1aratus. 

rh.re arc, .ll<lwrver, .. cvcr:il errors, :unnn1e which mar lH: mentioned the mh. .. ,.elling of •'cunmunium0 

a.nc "D' \f"'!l:nnval." One nr two pbenom~na. arc 
not correctly e:c-plaincd. hut thb <lo'" nut lower 
the ,·alue or the book to pr3ctical cxpc:rimcntcr<. 

THu\l.AS \. En1&1..,., b} Francis Wheeler. 
Cl~~ covers, 201 pa:;t:"• 6 illustrations. 
7x.:i mchc~. Publish ... 11 hy The ~lacmil­
lan Co., :\cw Yor~ L1ty. 1\.Y. Pncc. 50c. 
To tho<c wlao arc •ntete.tc:d m cxpcnmcnul 

work, the. Mory .t<>ltl in thi> book •houltl ltc par· 
ucul.arl) uttcr~UnlJ. Possih)y 110 motn ha!!ii ever 
n}ntlc a> many expe.-imcnt-. "-' Thomas .\. EcliMJn. 
From rb,_. tune he MJuaued over tbe llOO•c CKll> t<> 
malce them hatch! until the flre5Cnt ~ochal period 
wbcn be l~eads 11e Unitecl Stair~ ;'l;a,.al \•hi•ory 
Hoar<\. EclJKon'• career ba.. f..,cn r>DC long <Cnh or 
cxpcrimcn!J!. The atory of the life of our irrentest 
.-\m~ne:.an invt'ntor t'Onfll.ln~ many m~pirmg :.ug­
R~t•.onc _for ~Ju?'"' w-bo e:\(•~{' to carry on the 
"·ork wbcch F.rlison luts s" well started-that o f 
maJ.tn11 uur nauon not onl) Ufrl~te, hut fore. 
mo~• m tbe <cu.•nufie fidtl. 

Hb mL"<im' aml metbe<b ..-ill .surrly help otbOl"S 
who "!" no,. at the foot of the ladder ... bich he 
hai. chmb~. 

EFFECT OF lllPERFECT DffJ .. F.CTRlC:; l'I; TflE 
FU::LJ) OF A RADlllTEJ Fr.K.Al'H t{" -\ :-; ~'' \. 
Scientific paper :No. 2o9. Bureau of Stan· 
dards, \\"a!>!tinglon, .ll.C. Pn.;par.:d hy 
John ~I. ~filler, .\ss1stant Physic:a~t. 

;\ yaluable riar•cr of intt'rt'"t 10 all r:itho men, 
cover111g the cfTc!'t on the r:ullatlon r••J,tnncc 0 ( 
an aruc:tna o<;ca"untd by ~ prmmuity of neigh· 
Lorini:. tn•uln11n11 uotUcs or d1dc<tric•. Cur~•' ~re 
gn·en 1ll~11rn11n11 the ahsorvt1on effect 1>roducc1J on 
rh:tl poruon of tl!• lo:ads. to an ant•nrut. [n,id• the 
buildtn,R"; ab•orpuon c:.•u•e<l by thco 11roxunlty vf a. 
trtt. abo s:ad1a110~ z:~tanc~ curve> for :..nttnnae 
locate<! enurely within a. buililing. 

F.~r.1~f'F'.Rl"G h A URE.ER consistim:r oi 21 
paper" hy prominent en~ineers. edited by 
r. 11. '\t:wdl and C. E. Draler. Cl<>Lh 
h.ound, 214 pages, 7i,~. by 5 incht:s. l'ub­
lt.~hetl l?Y D. yan 1\o,;trand Co., :\cw 
\ ork City. Pnce, Sl.00. 

. At this time mn~y y~ung n~~n are preparing or 
cnlentl tn hocoml' t'ngin~cn.. rbc iiiea' a. to 
what nn <'nttinecr rt-~11y is. s~em to he: c-~tr~tly 
ba~y. . Moreover, .his teachers in the Jlreparatory 
t.<buul> arc btmily better iufonnt'rl. ln tl11, vnl· 
~"·· twenty ·iwo buccessfuJ engu1ccr!' gH·c their 
u111n1ons. "-' to th<' per•onal amt eilucahnnal re· 
ciu1rem~nt1' ~1ecc~~ary .for thtJ~c who e-xpc-ct tu tnkc 
up e11g1ncenn11 as n life work. Altogether, the fu. 
turr- dof' ... not "~em JHtrt?c:ularly t..rit.::bt, accordinJr 
I!' a table p_r.,,,cmcd, -..·b1ch show• :he amount of 
!<me "!' c.n~nce~ ca.n eXPCCl tO he cmi•loyetl. The 
idea ot g1.-1ne. h,.. Ufr to a .w_ork. wherco the great · 
f:~t r~uncn.uon u. t.he satlSlacut)n nf ~1na ucf' .. 
ful. will not appeal to eVt!ryon.,_ Thi~ hook ,.;11 
be heli•f'!J 10 ltr?f<!SSion~I ad,·i,;crs and parents who 
arc b"11•sng thcsr sous ltl the choice or a career. 

If th1•. work m~y II<: takcn at 11>o fact' '"alue. it 
~urdy. hnn1t• to. hgbt the. fact that cngineer,, he 
th"Y <1vil, j'lttt~1c.al, ch"!'"cal· :ttl .Jil are t'eriainl)' 
srossly . und,crpn1d, all things considered. No 01!1er 
11rof~<1on 11> §0 misunrler~tood or undcn·alu ... ,I :h 
this one: n state; of 1mblic Oflinion that ~ome ~r 
our Cutur~. tecl1111cal .men can unrlenakc to chnn,1tc. 
The cond tttons in this respect :ir. ~lowly chan1e1ng 
for the be1.1er. even now • . Uryrlouhtedly n goorlly 
Piu;l . or tb11 stale or affairs .. rlut' to imprOJler 
training or th<' ~rndent~. Tt is an absolute fact 
proven in actual pnctise auny times o'"er thai 
some. of the collcg_e J1Tll..;duated cnorince1>1 u~ only 
walkmg ma1bnna11eal tr"'1ks. T.hey can figure. 
yes, but they can make no practical application of 
thesr knowl~&e. 

You benefit b3 mcntiorm1g "Tiu Elrctncal &1uri1ntnler" u·h~n u'f'iting to 04frnu.urs. 

' 
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MA:O:t<AL or WIR£LESs TELEGRArB\" FOR XA­
\AL Eu:cni1c;., .. J\~S. By Commander S. S. 
Robison, U.S.:\. Canvas covers, 243 
page~, 117 illu~lrations. Price, ~I.SO. 
Lik" other nandard government publiCJttions 

thu l1ook covers 1L» su!Jject clearly, cQncs•ely and 
folly. The Jl::wy Mauual bas l..:cn the band I.look 
of wirclt' operators for O\'cr thirteen yur~. fol· 
lowing the :ulva.ncc 01 r.ulio a1111aruus with fr<'· 
quent new editions. 1'herc is, however, \\'cry litllc 
di1TerCJ1ce between the new edition and the pre· 
vio11$ one. A page on the autlion tlc1ec1or an+i 
am11lilicr is the principal addition. 1\t the same 
time, we beliCTc that manr operato,.,. who bu·c 
hecn wurkinJ at wirclc,~ even for ~evtral yean 
c.an learn wuc.h from this book. Tbc aropcmlix. 
c.o,·cnnsr the sian~r,t µracriu in mc~c.agt Corm~. 
if urcfull)· fottowcd, would tlo away ""b much of 
the ncctlleu intcrferrnce which u no,. prnenring 
~criou.& cxt~rimcntal wnrk in. the citic'. 11a.rtic:u1ar· 
ly Uj•Haton dhirin1t 10 C:UhH to go 10 cllbct uf 
the :'\avy wireless ... bools will ti111l It to their 
advantaire to become familiar with thl> b<.>Ok, " 
it a used u a tc.,1book in the ..cbool. 

Eu:cTRICAL EsTrn"Tn<o. By Harry n. 
Kamer, 52 pages; l specification and blue 
print, 1 b:l:!}'2 inches. Paper CO\ Cr~. 
Price, $3.00. Published by The ElccLnc 
c5timator, ::\cw 1ork CiLy, '::\.Y. 
To bu\y clccaric.al contractors and electrician• 

who clo not care to w11dc through lengthy tech· 
nica.I u cati>es on thi' im11ortam sulljcoct, the work 
by Mr. Kanter will particularly ap1oeal. A typiul 
5.,1 of clcc1rical oprtitic:aaion< £or the wirin1; of a 
loft building anti a l:lrge blue pnnt abo•Hng the 
Jay.out oi the illumi11:uion circuit> arc indu•k<I. 

Tbe author ba, lai<l particular sire:•~ on all of 
the vrawcal titimatlD$" problem> c:ucounte~cd by 
tbo•e bcrldme on dccarccal work, and bu ~···en a 
number of valualile tables ! bowing in detail the 
complete estimates for \•ariow. kinW. or wirlnlf1 
the 1iro1.er figuring uf 1.a!Jor cost, incitlentals anti 
profit. Some of the sections deal with the C()jt 
of trouble bunting jobs,. the manner of figurinjf 
on 1bc linear fool basis, and small wiring 1iro11(1.>1· 
tions such BS private residence.., eleclric bell 
in.ialtations and '!'otors. 

How TO MAKE Low PRESSlflU. TRANS­
FORMER.. By Prof. F. E. Austin, D.S., 
£.E. 18 pag-cs; illustrated; i 1 ~x·P4 
inches. Cloth coYers. Price, 40 cent~. 
Published by the Author, HanO\•er, :\.H. 
For tb011c who wi>h to design and comtruct 

lo.. tcn•ion ~tep-0""'11 transformers or the clo•ed 
core type this book ha$ been ..-rlucn. Thee 
tran:formers treated upon are for ringin1t bells. 
running toy mo1ors, laborarory apparatuJ, electro 
cautcry instrumwts. e:tc.. Data arc g-1ve.n for 
the •(ll'ci6c design of a stC)Hlown transformer of 
.mall si&e. and also a table or directions fur the 
connection Of different \\inding tlivisions, t>O lU 
10 obtain any voltage as a secondary from S up 
10 64 \•ohs. The rlirections cover the COll<truc­
tiQn of t11t la.minate<l iroo core. and the winding 
of tbe primary 3ud secondary coils. \\'ilh the 
aitl of this book one can reatlily learn bow to 
l'roperly desi$n and build a stcp-do•>-n transformer 
1or any rcqu1remc:11u,_ . _ _ _ I 

.El.EME,.Tf.11.Y l.EssONS UI ELECTIUCITY AND 
J\lAGl'ETISM. By Sikanu~ P Thompson, 
D.Sc., B.A., F.R.S .. F.R.A.S., etc. Sev­
enth edttion, revised and enlarged. iOO 
pages; 377 illustrations: 8i<51

, ~ inches. 
Ribbed clolh binding. Price, $1.50. Pub­
lished bv the Mac)1illan Company, New 
Yn(k Citv, N.Y., 1915 . 
Tbc •cvenib ctlitlon of this nliable anrl com· 

11lete 1rca1iu covers the elementary and physical 
&irlu of electrical and magnetic problems. 

The authnr is wdl l<nowu in .c1ic111ific circles, 
anfi the value or thi< vOIUm" C:ID be llO better 
uprc"ed than by st.ating lhat this is the seventh 
cdttion. which means that it mWll ha,·c more than 
ordinary meril~. Those who have: l'"ru.scd the 
first editions wilt b" agreeably surpn•ed to find 
1hat the ne"' volume hA!. l><:en com1•lc1cly reviutl 
and brouitht up 10 date. One of the new cba1uers 
dcab with electric .... nos an1l o,,cillatian•, with 
•rccial reference to thcir b"aring on radio teles· 
rapby. Th"'" is also a cba11ter on 1bis particular 
6UbJCCt, Cha11ter 2i deals with tbe mrnlem UJICClS 
or the electron theory or electricity. Radio 
arah·ity is coTtted at some length. as welt as 
photo-electric ,,~enomcna, anti the 1srincip:al effccotl!l 
m ma,gncto opuc:s. 

It is difficult to give credit, in tbt> apace or :in 
or1Hna1')' \Jook r"view, to all of the multifarious 
subjectll with which this hook trea1~. but ~office 
it to say that 11ractically all of the tcicntifie ap­
paratull u~ed in the electrical art arc tnken up. 

The au1bor, as man)' of our reader~ know. is 
Qnc of tbc leading authorities in electrical science, 
hut •ome Students and cngin"ers will take issue 
with him on the methods of treatins several of 
the subject• in this pn1emious volume. llowevcr, 
in tbe main, the tcxt adheres clo"'lf to thco 
accepted uandards of electric.al enifinecrmg as we 
under'1and it to-day. Students will 6nd this work 

You Ought to Have the Best Flashlight 
When you are coming home late at 
night, or working around the house 
and need a light. you wa.nt a light 
that will slay lit and won't sLart fues. 

FRANCO 

FRANCO Fluhlights with Radio Bat­
teries o.re dcfinitdy guaranteed for 
service: beautifully finished. and reaeon­
ably priced. For Safely Sake. insist on 

Flashlights' 
Panama· Pac iric Exposition 

See the comple1c line at your dealers or 
wrctc ua for catal<>s No. 9 - FREE.. 

INTERS TA TE ELECTRIC NOVEL TY CO. 
29 Park Plue, New York 

Y. M. C. A. RADIO SCHOOL 
The school in which you will eventually enroll 
Stud> now al red ueed rates undc;-ChicC Rn<lio r n:;pcclor Md E.."1.-pert Instructors. 
LabOrntory i;, completely equipped """ith i:~ndnrd send~~!! (2,~.W ·.and l K.W sel$) 
nndreceivmp; be~, :l radio telepbonc, the oraµ111ul nud1011 beat receiver for undamped 
oscillation.<;, tmmwontincnt.:U and tmn!'-Oc~!llllc receivers, wn~ meters, and nJI types 
oI :ippllr:ltus nccess:try £or a comprehcnsavc rudao ~ourse. ;-:!t~~ts henefi~ from 
laboratory cxperim('nls JlOSl'il>le becaU...<::e of tll'W l.N·luuc~ ~nd tr8.lIWJgscbool license, 
perwitling operations on 400, 000 and 2,400 meters. 11 rite/or bookl.ct. 

Y. M. C. A. RADIO SCHOOL 
14.5 EAST 86th STREET NEW YORK, N. Y. 

you 
Bethe 

BOSS 
Learn Electrical Meter Engineering ;::j:: 
The Most lmporlaot Profession in tbe Electrical Industry / ecnuc!m .... :­
.'.ltort' .EICC'trlca1111tu•r T.n¢ncenl ar~ llt!CldLod. We mu.+ot trnln 1hl'm 1tnr<' n1in i. thcoolY l!it'bOOY Send m~ ablOlutcl)• 
In tho worlt.l lcacllltlJt 1-;h'Ctrtcal Meter En"111ccrt11.g A hslt mlllluo n~w 1-:t ... 1rlr metef'8 wlll be !ttf> full l)Orth·ulan 
lnsl.till<d tbl.5 Yl'N 'l'blnk ol tbu donumll for ualued meu! wr bavc more c:;•ll& ror trained men ot .'.llU<s' Enllln-tna. 
nowlhanwecnnaupply. Von •llft IJcthc Uo•....--<innllfy 1ort110 Hi s .lob-rl"hL tnyourown 
~~1;:8J:;;" ellOrt montm. .Nil 11revlous ex~dencc """"""">'. 8"011 tho COUPOD tor F...,., / NIUllC •.•.....••• ••••• 

EARN $1200 to $3000 A YEAR ; · Addn:M ••••••.• • •• ••••• 
~cltecrrF..ru:tnocnil?l!L Bis Mone)•. You e"'1 11orully. You c:an dnur Lhf' l"at Par En-
' Ot>C Wrl.1e todaj. CCL Into Lhl• lnt"""'1.lnit. IAl!Clrullln1<. prOllll\ble prot""81on / sow wblle ,...,. are ~01o~tn11 unplU'alldl'd promerltr. S<11d the couPon tod•l" Be / • • • • · • • • • '· • • • "·' • • '· ·' • • 
tb.,man..-bO ftmt-llOL lheonewbo la ltrtd-Be tba &.... For1 w.1"" c..,. .. ndcn<a Schoel 
Fart Wa1n.e C-.upond.nc• Sd .. ol, ~,L J3S.C Fart Wa,_, Ind. 338-C r .. 1 Warn«, Ind. 



29 THE ELECTRICAL EXPERIMENTER Augu!'t, 191t:.. 

$2503~~~~ 
pleeeorwntcb 

mnnufncture-ruijust­
ed to the """°nd, pooit.ioOll, um· 
prratu.re and Wnc.hronian.. E o­
<aM<l at fM'lo.-, Into Yoar dtolee 
ol t.be-lal•• n- .....ud>cues. 

19Jewel 
~";:./~ Burlington 

The aTI"l1 BarlfnJrton Watch amt on simple request. 
l'll.J at rate of ;!.00 a month! You ~ tile watch at 
""'"""' pdoe <m1J1 the who ..... 1e Je~elu mut t l>"l'· 
Write Today for Free Watch Book 

See handsome color Ulootratfona of aU the new .. t 
deaiam in - .. lhat 700 ba•• to d>ooee lrom. 
Your.,..,,.. and ~ o:. a 1J09tcanl ia enoattb­
G<!t thil off'er while i t laata. Wnte todsy, 
........_ Waldo C.. D C-J3S l!ldi A lbnliall BJ.d. • -

panicularly '·aluablc, as ihne are •O many un· 
usual to11ic1' di!-CuA11.'tl which arc 1gnorcd in 'iOmc 
oi Ill e American lC'l-book.,, '"ch a' dleci- ur the 
earth's magnetic ftclcl on campus~ needle,.. \'nrinus 
form.' oi g-.tlvanornet"rs alHl tbcir e11ua11on•, th e 
action of v<"rmknent mJ elcctr~mnguet~ lit vario~ 
<li-tanec. from each other, and the method or 
computing the rc<ultant fon:e-<. 1t i< 1lr>ub1fol if 
there is another work coverini; the Aubjcc1 of 
magneri•m Ob 1hurnughly "" does r.IUJ one. Thi< 
aho hold5 true Cor Lbc •tttiton on ~tatie cltt1rici1y, 
whic.h include~ thunderstorm 1>hcnomcna. Thi• 
valuable hook "ill l•e c,.t,.n.,.ivcly u'cd in lhtc 
fmurc, as in th~ re~i~wer'.._ upinion there is not 
another work al the Jor<!ient wnc that can dur1lt· 
cn te this one uy D r. Thuin11son, volume for 
''"olume .. 

EXAM.PUS L" 1\LTERNATI '>G CllRRE:>ITS, V OL 
L By Pro f. F. E. Austin, B.S., E.E. 224 
page~; 70 i llustration~ . n~x.J.t.i inch.:s. 
Flexible leather co\'crs. Price. $1..10 . 
Published by the author. Hanover . :'\.I I.. 
1915. 

HI-PO 
WATERPROOF DRY CELLS 

Tb~ is a &omewhat diJTcrenl treatment o f 1he 
subject~ included in tbe Stn•l)' or alternating cur­
rents ;uut tbcir Jtrnciical a1111lications in cnpinr-er· 
ini.: 11rac1icc. 

This work by J'rof. Au<tin contaiiu• cxam11l<'< 
worked out, together with all uccriL..ary mathe­
matical fommlae for 1hc detl'nllin:ition of current 
1tnd voltage relation-< in practically any type of 
circuir. inclu.lin~ those ...-btte inductance or 
capacity prftlom1nate: aJ .. u (ircui1~ e:on1aining 
both of th~ quantities, as well as rcsi£tance. ,\ 
numhrr or original gnphic curve:. arc _ghC11, 
<howrng the J•buc relauon, with the diffcrtnt 
circuit eomli11011•: alM> how vanou• hannoni<!I 
CQmbinc 10 gi\•e a certain <hape or rc~uhl\rll Wa\'C 
form. 

And Ready for Use CONNECTED SETS 
Highes[ quality and absolutely protected against moisture, dampness. 
fog and spray. Give 100% serv ice e-ve n when !'landing in water. 

<11o Set of 4 cells (5 ,·olts) 
T he hook i ~ q ui te complete, :uul 1hc 11ractical 

mtlll, college &tu<lcnt, and expert will fin1l >Omc 
in tcrc~ting reading 111 it. The author ha.• made 
tlb-C of calculu-. where neu~cary. anJ ha~ cnrlea\>~ 
<>red to tr<"<t 1hc ,uhjttt in a< lhorough a mann•r 
a~ 1><>£>ihk. 

$1.60 
Set of 6 cells (9 volts) 

S2.40 
Other secs in same 

!~.-, - . . -:::..... . 
~ ........ -.;; ' 

~ ~.-c.--~­
--~ "":...·: 

proportion 

The only guaranteed 
and original water­
proof Dry B attery. 
Beware of Imitations. 
I f yourdealer does noL 
handleourgoods,send 
us his name with your 

Xumerou.. taltlc• arc given uhich ... m llfO\'C or 
int-1imable \'aluc to those ...-orkmg wub alt.,r· 
nating curr~t fum,:ti<.tn.., .\J~o .bOm~ valuahlc 
formulae and direct mcb-uremcnt mctb0tl< for 
•letennining the value tii -di-inductance or mal(· 
nctic windin~~. containing irun c:or~ or 1Jla1n 
windings ''dtbnut cor6 T bn"" inicrcHcd in rodio 
wark will fin1l thi• hnuk oi 11ar1ic111ar \0 al11e in 
many respect!'. The quantitit• in complex allcr­
nating current circuit~ cQntaimng ~cric• 11anollel 
arrancctment~ of iruluc1ane-c anti ca11adty arc otl"-o 
rli<cuss.:d and explained. The wordin11 or t.hc bouk 
i• clcar<u.1 and 10 the 1•oint. 

remittance. 
:-lo. 6 Cells 
35c. e:u:lt 

OUR INVENTORS. 

HI-PO Waterproof Battery Company 
1007 Atlantic Avenue, Brooklyn, N ew York 

There were fifty epoch-making inven­
tions ducing Uie past fiiry sear~. That is 
the way the scienti::.ts ha"" figured it out 
- tlfty u f thi.-m in fifty years. 

Oi this num()er, th irty-six are credited 
-------------------------------------------- to citizens of Uie lJniti:d 

THE GRF.AT 
NoRIH AMERlCAN 

CR.utsE 

~ '°~ 

~~ 
ST.JOHN'$ 

The Finest Summer Cruise 
on the Atlantic Coast 

Including all CS:>t"lltlal C:'C]l!'n,_e, visil­
lng HALIFAX, NOVA SCOTIA, tile 
ll'Uly Europc:an.caplla.I or thl!. pro\i:ru:e, 
and ST. JOHN'S, NEWFOUND ­
LAND, the unJc1uo a nd I.Josy fartbCSlo 
north city on the Atlantic Seaboard. 
'!'ho ;;plendid steamsWps, "Src)lhano .. 
and .. Florlzel," or the 

RED CROSS LINE 
are especillD)- bull~ for the a.ccommodaUon or tondsts. 

bo,·ing ample deck room, colllf'on:lble cahlrL• ruid lounge, 
and cxcl•ptlonally pleasnni dining saloon. in wblch Is scr\'ed, 

to ~ muslr of an orchestm, muat.s or unusual ex<:cllcnr'O. Tlw boats 
are new and nblc. wllh every modern ()cvlce tor safe~y. ln('htdlng l'ull lxiat 

equipment for pa11•cn1uirs ani.I crow. .No cruise on the Atlantic- Soohourd gh es 
such novelty and gra::idcur or scenery and is so hcalt.h-giving a:nd altogeUlcr dcUgbtlul. 

Send no" ror handsome folder 15 glvlug rull particulars or tbl3 cru.lse. 

BOWRING & CO., 17 Battery Place, New Yodc 
tEi1" Reduced r ate. for auperior accommodation dwins Sept:•nn~r and October -

States. while all of the re ~t of 
the world has conlrihutccl liut 
iourtt'en oi lhe-e great di-c11\'­
eries or im•emions. 

The iir<;t ten uf the . \meri­
can inventions are given as the 
telephone, type\\ ritt!r, ca s h 
register, incandescent lamp, 
talking machine. electric inr­
nacc reduction. clectrolvlic al­
kali production, lra1!5parcnt 
photograph tilm, motion pic­
ture machine and hutlonhole 
~C\\ ing machine. The fir,t ten 
of the foreign inventions arc 
given ac: electric st.,d, d} na­
mite, artificial dye, siphon re­
corder, gas engme, \\ ireless 
telegraphy, smokeless powder, 
Diesel 011 motor. centrifugal 
creamer and manga1te'e -tec:I. 

There mav be a diITcrence 
e i opinion as to the relati\'e 
merits of Uie im•entions; in­
deed, there will Ix: hardly any 
two persons ·who will agree as 
to the relatfre importance o f 
the .\merican im enllons, much 
le!.~ wiUi the forei!{l1 ones. But 
the fact remains Lhat the world 
rccoc:-nizes that we in thi• 
country have given to the \\•orld 
lhirt\'-six in\'ention• of tre­
men(ious importance, while the 
re-;t of the world was giving it 
hut fourteen. 

l"'ou brn~fit b1 mt"ntzomng ··1111 E.l~cttteal E.rpcrimcnt("t"' tdtcn "riling to a.dt rrlurr~. 

t 
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SILVANUS P . THOMPSON, FAMOUS 
SCIENTIST, DIES. 

The death of Silvanus Phmips Thomp­
son, the English s:want, on June thir­
teenth, is a great loss, nol only to his 
personal friends, but those in the elec­
trical profession as well. H is pupils and 
admirers 111 America and Europe can 
testiiy to his success as a teacher. He 
exercised considerable intluence in e\ec­
tTical engineering literature, which com­
manded ior him great respect among 
e lectrical engineers. He wa:. at first a 
teacher of physics. particularly of optics 
and electricity, but late r he gave his 
anemion lo dvnamo-electric design. He 
wrote a number o i text-hooks, \i.•hich 
from the fi rst \\ere engineering classics. 
As principal of the Finsbury Technical 
Institute :.incc 1885, he was ahle to im­
part to his studet t l1is :.timulating in­
fluen ce, which they carried to a ll parts 
of the world. As past-president of the 
JnstituLe of Electrical Engineers and of 
tbe Briush Committee of the Inter­
national E lectro-Technical Commission, 
he \\as recognized as the dean of the 
British electrical engineering profession. 
He was one or the earliest advocate::. of 
electrical power transmission, and did 
much to hasten the adoption of distri­
buting systems. 

He held among o ther Lilies those of 
Bachelor o f .\rts and Doctor of l'hiloso­
phy, besides being a fellow or the Royal 
Society and a fellow of the Royal Astro­
nomical Society. 

Be:.ide his work ill e lectricity, he made 
many contributions to science and phi­
losophy. ~lanv of bis papers \\ere ex­
celJent exampies oi sc1enti1ic English, 
characterized by a remarkable lucidity 
and directness oi style. Uc also painted 
and loved works of arL \Vholc-hcarted, 
earnest and de\ oted to the work of 
de\eloping the :.cicnce o f e lectricity, he 
will be remembered and re~pected every­
where a:. a p ioneer in his favorite a rt. 

TO FLOOD LIGHT NIAGARA 
FALLS. 

The Cit\ Council of Xiagara Falls, X.Y., 
has authorized an ex1>cnditure of $10,000 
for the: illumination of :N iag;ira Fall ~. The 
mon.:y is to be deYoted to carry out the 
Bood-lit.dniug scht:me submitted by the 
American Lightini:r Company, Chicago. For 
some weeks \\ill J. Davi•, president of the 
comJ>aU) and Ln\'Cntor of the: fiuod-lighling 
syc:tcm o f the .\merican Lighting Com­
pany. has been making arrangements to 
illuminate the Falls, and for several nights 
previous to the action of the City Council 
a battery of twenty-five flood lights was 
turned on the American Falls a nd the rap­
ids of the ~iagara River. 

The cff1.-ct created was so far beyond 
the eXJltctatiOllS of the promoter< or the 
project that the expenditure \\as enthu­
siasticalh a111>ron:d. and it ii; now planned 
to double the number of lamps in service 
and from time to time to add to the banery 
as new lighting effects art: desired. 

Paul • \. Schoellkopf. commissioner of the 
~ial!{ara State Reservation, is particularly 
emhus1a,t1e O\'Cr the demon~tration. and 
it is due to hi" efforts in great measure 
Uiat the Citv Council has taken such ddi­
nite action \vith regard to the illuminating 
scheme. ~[r. Schoellkopf h:b expressed 
the belief that the: illumination of the Falls 
will in~ure the stoppin1'! O\'er in '\iagara 
Falls, X.Y., of manv transients who would 
otherwise remain onh· £or a few hours 
dur ing the dav. 1t ic: propo•cd to light 
only the \merlcan FaJI<, making it a pure­
ly American proposition. ~Ir Schoellkop r 
has tendered the cervices of the emplo,·ecs 
of the I lyrlraulic Powt-r Company fr1.e or 
charcte to the ciw. and it ic: under,tood L'iat 

the ::\iagara Falls Power Como::i:i) i.; to 
donate the power necc:·saf) to operate thl" 
lights. 

\ViU1 the flood-lighting system employed 
there is 110 dark center or wings in the 
light-lieam, and the Falls are smoothl) and 
softly lighted. The beam is powerful 
enough to penetrate the densest pans oi 
the rolling mist, and O\\ ing lo the intensity 
of the flood lighting the entire illuminat;ng 
scheme is carried out on a very ccoriomical 
C.'-llenditurc for energy. 

HOW THEY "KIDDED" McGINNIS 
ON LONG DISTANCE. 

"Hello, \Vinnemucca, i~ that )OU. Mr. 
Twist? Ht'W are you, ~1r. Wire Chief? 
This i• ~Ir. Carty." 

"Yes, ~Ir. Carty. What can I do ior 
you?" 

"\\'e're having a dinner here in Xew 
York-J.OOtl of us telephone folk-3nO 
II.here arc 3,200 more of us in Philadelphia, 
Ilaltimurc and San Francisco, all hooked 
up on the transcontinenlal line. Can't you 
cut in somehody out there and lel us talk 
to them'" 

"Wait a minute and I'll c:ee (Twist. out 
in ::\ e\·ada. quiet for ten seconds). Hello, 
~Ir. Carty, here's McGinnic:, foreman of 
Ko 6 con,rruction gang. He's in his shack 
ahout forty miles out in the Moja\•e 
Desert" 

"IIello, ~fcGinnis. This is Mr. J. J. 
Carty of the telephone company. I'm in 
'\e\\ York at dinner and thought I'd have 
a li ttle talk with you." 

"Sa\. Twist, who d
0

ve think ver kiddin'? 
\Vh\· can't } e let a man rest?" 

"f{call\·, :\lcGinnis, tbi« is Cam·, in Xew 
York. T want vou to talk to -about six 
thou»and mt'n at" once. They're all eating 
chicken anrl ~weet potatoes and ice cream 
while the) are listen ing to you." 

"Carty . hell I If you don't get off the 
line. Twist. and stop stringin' me. ['II-" 

"On the level ~kGinnis, it is really Mr. 
Cartv talking. Be good now. How is the 
wea1ht·r nut there in the de•ert' Fine. 
i!'ntt it?" 

"Rotten, ye mean. The thermometer 
hlew up a week ago 311d it's 107 at this 
minute. an' the sun set half an hour ago. 
Tf ye art Carty. sure enough I'm sorry 1 
was impudent, sir. I£ ye could shoot along 
~ome of that chicken an' ice cream, it 
would he a godsend to uc: poor denl<>." 

The hr!.!c <t electric kitchen in the world 
is in u~e at Flemenstadt. near Berlin. It 
sen·es 3.000 people in four f.'TOUPS oi one­
half an hou r each, between the hours of 12 
noon and 2 p.m. The daily consumption 
of powl'r ior each person ii: onlr about one­
haH kilmv:nt per hour. [t a\·erages about 
half a cent per capita per day, making it 
one of the cheapest as well as the most ef-
6cient and sanitary cooking outfits in the 
world. 

)!1(~~~1(~1(~1(1.(1(~~ 
~ NEW DEPARTIJRE le 
7l "ASTRALE"FLUORESCENT 1C 
~ SCREENS ~ 

Ry n\lr"""' pmc:""5$ the tlun~nL ""It" are 
~ l~·pot-it .. J dirt"" th· no bean• ('>'llulr id mAI:- 1( 
ta!:JJ but 11><- ..,.......,. dust onrl wntl:r proor ""well ~ 
'' u nu t.·hAnicully t.ttrong. ' ' 
e.:11 ))n not 11oe nld <t\·le pnfll'l" ...-n-.. ns ('11..Jh· ~ 
'' punctun•d wbicb Jrtt•nmt1lc In tim• • ' ' 
~ l:!nmplo ottfor will r<tll\in('(' >"'"· JC 
~ Standud SU- Compl•I• Scre•n• in Frame ~ 
,, Zd Sl .00 527 SS.DO 8>10 SID.GO ' ' 

~ ROSemtAL LABORATORIES. C.~llDEN. N. J . K 
)lKJCfCKKKKKKKKKK 
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Boys!!! 
Wireless Fiends! ! ! 

The 
IJUb­

lishcr• 
o f the 

EJ1. lr1(al 
!~%peri -
m111kr\\ish 
to a.k )'OU 

(or a small 
favor. In re­

LumforthiJfav-
or, they will gfre 

you "' number or 
wireless booksnnd a 

selection ofbigb 11ratle 
wlrelc.s in~trumcnts 

lrooor 11 11 chaJ1le . You 
nre not: n.,1 t1fl't"fl lo eend 

us )"OUI' WOIU')"- " 'e ask a 
favor of )"OU ;ind an- willing 
to pa) you for your tittle 

t.r0ublc It ,. ill take but" ftw 
boursof )"oul"ti!llC', perhaps only 

minutes. There la only oae re­
quirem..ut Inasmuch ns""" ha\'C 

t1em lhis plllll t o our regular sub­
'Crlbens. thls offer ls for ,.,,...subu>-ib­

rn only. 11 Furthcnnorc. your requ«t 
GUI Onl)• be complk!d "1th if you CIJt 
ouc tbls "ttd" und pruice lcooap<>st:tl 

a ud and !.hen m ull le co us . l t CO!it& 
but a cenl to do l!Oo.ntl )'OU "ill gnindollan 
by doing it. •·Thia Is o rare o pportunll)·. 
Bu~ you mUBt :ict ~ulck-now-bcfore you 
tum Lhi! page. 

~lllBlll!lllUilll'.WlmODIJDC lllt~IJl1~ 

I 
The re•$ .. Book 

You Need on P .. ge 300. 
LOOK FOR. IT. 

F:.11. 
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You Can Get Better Results 
BY USING THESE WONDERFUL BOOKS 

How to Make W ireless Sendin g Apparat u s 
This book will sure ly be welcomed by every wireless enthusiast, and by 

the one who is fond of making his own apparatus. This book contains more 
information on how to make sending apparatus Lhan anr other book we know 
of. T hirty different pieces of apparatus can be made with materials ma.t most 
anyone can obtain without much trouble and illu~trations and de~riplions 
are so clear and simple that no trouble will be experienced in ma.king Lhe in­
sLruruenrs. 

Only strictly modern a nd up-tcr<late apparatus a rc dcscribcJ in this book, and if we asked 
you 50c for it, we are sure lh:J.L you would think it a bargain. Thii; book h:tf' Ileen written by 
twenty radio experts who know how to make wireless 5ending apparatus anJ for lhal reason 
you profit by their experience as well as by their experiments. 

Among others, thib hook contains the follo\~;ng important apparatus: How-to-?11ake an 
Experimental Arc Sec, How-to-:\lake a Speaking Arc Light, I low-to-Ma ke a ~uencht.'<.I Spark 
Gap, How-to-~lake a ~ K. \V. Transformer, Ilow-to-Make an Oscillation Transformer, 
How-to-~lake a Radio Break in System, How-to-l\lakc a Photophone, How-ro-:'llakc a Rotary 
Spark Gap, How-to-~lakc an lodepcndenc \ ibrator, How-Lo-:\lake a Calibrated Sp.uk Gap, 
and manv others. 

Size.of the book is 7 x 5 inches, substantially bound in paper; the cover being printed io 
two colors. There arc JOO pages and c" illustrations. There are quite a f.cw 25 
full-page illustrations giving all dimen"ions as well as photographs sho"·u1g C 
ftnihlted apparntu!>. H ow to Make Wireless Sending Apparatus, PREP A 1 o 

How to Make Wireless Receiving Appara tus 
This book will surely be a boon to every "how-to-make-il'' fiend. I t has 

been written and published entirely for the wireless enthusiast "ho ma kes 
bis own recei..,;ng apparatus and the twenty ra<lio constructors who ha,·e 
written the articles are well-seasoned in the art a nd know whereof they speak. 
Consequently, you profit by their ~xperience. 

Only strictly up-to-date and modem apparatus are descrihed and only those that the 
average experimenter can make himself, with material that can be readily ol;taioed. \\'e 
believe that this book contains m ore information on bow to m a ke a ";reJess receivi..ng 
apparatus than a n y other book in print and you wilJ find Lhal iL is easily worth double 
lhe price we are asking for it. 

Among lhe many go<><! articles, the follo\\;ng will be of particular intcrC",t : H ow-to-:'lla ke 
a Receiving Set Without Aerial or Ground, How-to-Built! a l\ lagnetic Detector, H ow-to-Ma ke 
a Wireless Relay, H ow-to-Make a Wireless Lecture Sec, Inteno;ifying l<adio C,ignals, Construc­
tion or an improved Loose Coupler, JJow-to-:'lfakc a Conical Tuning Coil, Construction or an 
l nt erference Preventer, How-to-Make a Unique Receiving Tran~former, Construction of an 
Efficient Wave :.Vleter, How-to-Make a Pocket Wirele.."5 Ser, etc., e tc. 

Size of the book is 7 x 5 inchei-, handsomely bound in paper; the cover being 5 
printed in two color$. There a re 100 pages a nd 90 illustrations. There are quite 2 
a few £ull-page illustrations gi,·ing a ll dimensions as well as quite a few photo· C 
graphs showing the finished apparatus. 

How to Make Wireless Receiving Apparatus, PREPAID 

T housands o f doUan were gladly spent to co m pile this 
book NOW OFFERED to you for the unusual p r ice of 

CONTENTS 

3 5 C 
Poata1e OD 

1 th. utra 

t h e en'f1~1:~~~.c:.~:~t.:~lbu.:~t;T'r..:~~;~c::;~:~f,::h:;,. ·;:!'b::r·~:·u':ik'!!'::~:n :!~~: ... -::o·=.-:;~:~r:•:l~t~·~~·:;~~ 
who lt LL Mak'"• h •un.b •hll• 1luh11c uu lat.e al nlitbt \O hu..r that f1t. lol •tul rar oft torolcn call. !or writb h., a" lraal, )'OU 
c.ao l•lt whom you .bear. Contalnl 2..22 pa 9•1 of l n fo rm• t lon worth 111 wol9ht In 1ofd . l.ll11 ov~r 15.000•hap and ahoro 
otatioo• by BOTH oa.t:iooCL-lity, 100 .. 1.lo n and oall lotLa:r boi:nc orou iodo:rod to aiv1 h>0•Llon, ownutb1i> au•l •'-ation rl .. i•n•iioo 

A REALLY REMARKABLE O F FER 
Ima.cine a fine.\7 cloth lJ()uud book Ali .. s12 inches a..nd s.~ lnt"h thicik •D ..... CODla.Uuua ~:2 ll•l'.(11111 or information 

obt.ai:nable now-here! et.e anJ prinl~I oa an ._..1ctHt".n\ g-rad~ of book paper and fr.om type unu.au:al for c1earu..,.. and ~• o f 
rttadln1. No\ only ta ti up 10 dal•, bu\. urovMN mt.ian.e for 1.he ttlHrtioa. us tb .. tr prof)('lt olM-e& of new ratt. of ew1ry 
n.a l Jon.aJlty w.h.:no,·cJ'" aaisncd. Po.i iU•tiJ" t.h.e b..t wor-k of iw kU.d o•er ofte.nd ud W O RTH 52.00 P EA: COP Y .. 

H OW lT IS POSSIBLE 
Th.ii Tflll&f:bbl1 oftn I• p0111ihhi only bec•u .. of the finan.r&al diffiruh • wbl11b D~Tenu.d th~ oub1iahe1"1 from mar­

keUaa a book which ooes. t.b.am thou.a.nth of dollao to compil• aJoiu~, wbiJe tbouancLt mor. .-.,.. •oc:at i:n f'di1la.1. ~mp(llll­
Uoa, 11rio1ln&: a.ad btz.Ji.ac. bei.Dc ea.bau.ted l.b• prioteJ"9 ea.me \.0 u.e u the lode.al ouU.t a.ad we oSu 700 tlle.e booU a\ a 
D?'i.c• I- \h.an i..hQ- act-wally oowt to orodu.,...,. AUTHORS 

Tb. book wu eompilfW'I hy F R A N K A. HART. Chlef l n •.,.cter o f The M• rc.en f W lrel es:s T e le9raph Co . e t 
A m e r ica. and H .. M. S H ORT, rHldenl l n•pe.ctor U.S. A ... l .. M a r coni l n t er'n•tl•n•I M•rln• Communication Ce., 
Ltd. !"MCI••~· mont u Lo theautboriC.J" whlc.h th-. me.a. ba•• as. Lhur oumma.nd \ o eomDileao.n.ot.ewon.h., a.od aee .. &1'7 
• bookt 

DELIVERY 

\her.-fo~~!::4::: .~-:~~b ~h~ ~:.{~~~(:urrnmy':,0:r 0u~!r~~~:~·!.bo~~ ::i,::~j~~::.:!I: ,:10~~~~!, :~:~.:cu::..· cu.i:: 
••nd for 1t TO-D A y a.nd m•k• •urn of lt'LUHJE t.he 1na.ten book . ... 11. PQMlblo to •• ,. \\ b_on TOU l("d "th• book YO\l wm • ..,, 
w •"va undo.rnUmaLed the value wo offer. 

NO TE ! POSTAGE I S EXTR A ON A SH I PP IN G WEI GH T OF ON E POUNO. So lnolwle eullicl ... L .,......_. 
witb TOu.r rem.i.ttanc• "'blCh abouJd b• ln c .. h o r bT money order-. 

EXPERIMENTER PUBLISHING COMPANY, Inc., nEP~:ENT, 233 Fulton Stree~ New York, N. Y. 
l"ou b,11,/il by mt1thonu19 'Tit Eltdnral F.rf"'"'""''" .. trlten wrihng lo ad:·,rtiurs. 
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EXPERIMENTAL CHEMISTRY. 
( C 011t1111tcd fro m page .?OS) 

Place the folded 11:tpcr in a glas~. funnel, 
open it, giving three 1olds on one side ~nd 
so that the paper is pressed firml) agamst 
lhe sides o f the funnel. then wet the paper 
thoroughly. Now pour che Sl!gar ~olutiotl 
oblained in Ex1>erimcn~ N_o. 5 m~o the fun­
nel and catcl1 the lic~wd wluch passes 
through (the Filtral<'), m a clt:an test tube 
or beaker (see Fig:.. 10- \ and BI Ta-te 
a drop of the liquid wh!ch pa'->td Llmm.~h 
the filler paper ( tht Frltrat.·) and ouuce 
that it ,till has the same S\\ ci:t tast~ a:. he· 
fore it was liltercd .. This ~ould md1cate 
that U1e sugar wa' tn solunon. 

The li<1uid which pas.sed th rouJ.rh the fil· 
ter paper i~ called the Fillruu, and. 1 f an)· 
thing 1:. left on 1.he filter paper 1t 1s called 
the Residue. . . 

A home-made automatic F11teru~g ?:P· 
para tu" can he construc~ecl. a!> ~hown tn I: 1~. 
10-B. This apparatus 1s intended to mllll­
mize the time and trouble always attached 
to the procc.>s oi tiltration. When larg_e 
quantitie~ o f a liquid have to be filtered, 1t 
becomes tiresome to stand over a f unf!el 
and wait for it to empty, ool} to fill it aJ.!all'!i 
repeatine- t:hb proces:. over and over unu 
the hqwd LS thoroughly filte~ed. As ~e 
name implies. thi~ apparatus 1s au.tomattc, 
in tllat all thac 1s nccessat") to do is t? ~II 
and adJUSt 1l and a will filter a~ much ~quid 
as neces>ary without any further attention. 

~lake a back I:\] of seasoned wood 
12x6xy2 inches. Plan~ down. sandp.apet 
and shellac. The base !s _madt! _of the same 
wood. 8x6xh inches, fimsl1cd 111 the same 
manner as the back. 

The upper suppon [Bl is made 4x-l-x:0 
inches and is fastened securely to the back. 
,\ "V"-shaped hole is dril!ed through Ll1~ 
center. so that different size bottles ma} 
be accommodated. . 

The adjustable ~upport LCl is made t~e 
5ame as B. Drill a bole in_ the center . tn 
the :.ame manner as B and Ill a funnel in­
to this hole. This suppor t is held to the 
back by means of round wootlc:n pegs as 
shown by C in th<! illustration. 

\ s the illustration clear!) shows, the 
u pper bottle is fitted w_ith a one-ho l_e .r.ub­
ber stopper, through which pass~ a 111ccc of 
glass tubing. This glass luhmg ex.t~nds 
to the middle, or a little _helow the m~ddle 
of the funnel. \Vhe.o t}11s. funnel 1s hlled 
with a liquid, the liquid lrom the urper 
bottle will not flow, due to Ule lack o. at­
mosphedc prc~:mrc. As :;oon a:; the hqmd 
has pas~ed through the filter paJ>er a1_1d _the 
opening oi the ~ub~ all~ws en~ugh atr mlo 
the bottle, the hqu.1d w1U. ag:i1n fill up the 
funnel and so on cill the hqmd has been a ll 
filtered. . 

l r the whole apparatus .1s sandp~per~d 
and given a coat or tw<' o t shellac .. 1t will 
be found to he a \Cry neat and serviceable 
accessory to any laboratory. 

I have cut the top of a •/, gallon waler 
bottle off and in~tead o f removing to fill 
the top bottle all the time, ju~l vour the 
liquid m the bottle. Of cour-e this meth­
od requires the continual cleaning of the 
bottle after each use, but l find it much 
more' con\'enient.. as it eliminates the re­
moval of the stopper. l~e replacing of _lhe 
bottle, and necessary adjustments each umc 
the bottle is filled. 
Experiment No. 7- . 

Pour a few drops o f dilute Sulphuric acid 
111.so.1 into about 10 c.c. of_ the liq~1id ob­
tained in Experiment ~o . .:>. Not.Jee U1e 
difft>rence in color. temperature of the lube 
and change from liquid to solid, also the 
odor o f the gases given off. 

• \II the"c indicate a chemical change. In­
stead of a clear liquid, there is a black mass 
looking "ery much like charcoal. Alter 
the addition 0£ the H,SO. the black mass 
tended to r ice in the tube, due to the escape 

of the gases into the atmosphere. 
The Sulphuric acid used here is called a 

R.:a9e11t, "bich ic; a ~u~stance producmg a 
reaction, or Cli.:111ic11l Cliu11gc. 
Experiment '\o. 8-

M1x 7 grams of rmwdered (or reduced ) 
iron lFc) and -I gram> of Flowers of .Sul-
11hur tS) int1matel) by putting l1oth m a 
mortar aml mixing wnh the µestle. After 
the two ekmcnt••arc mixed lhoroughly. take 
a little of tho.: nuxture and place on a piece 
oi white paper. '\o.:xt. hy pa-o;in~ a maguet 
'L :\ UER th~ pa1>0.:r which contain- the mLx­
ture. see ii )OU can -.q.1arate the iron from 
the sulphur. Tiu::. can be effected \'CT) 

r eadily. 
Experiment ~o. 9-

Take the mixture obtained in E."perimem 
Xo. 8 aml pour intu a dry test mbe. Do 
not ban.: the tuhe rnurc than one-quan:cr 
full By meaus of a test tulle holder hold 
the cube containing the mixture in the flamt! 
of the BtuhCn burner, :L~ shown in Fig. 12. 
Keep the rnht in constant motion and hol~ 
ir in the hotte~t J><Lrt of the Bame until 
you notice a distinct reddish glow spread 
through the entire mixture. ( . .\ny flame in 
the tube is uue to an excess of sulphur and 
need not he bothered '' ith ) 

\\'hen ll1~ tube is suU hot, let a drop or 
two of water £all on the lower part of the 
tube, therrh) cracking it. Break the tulle 
b\ ~triking the cracked portion on your 
a5bestos pad. Tr;. and separate the Fe and 
S by mean~ o f a magnet as in Experimem 
Xo. 8. :\otice the diffe rence in properties 
of the substance obraincd. than that o f the 
original iron and s ulphur mixture. This 
Expedment illus trah.•s ::,·)•11 /li c:si.r. 

Jn Experiment :\o. 8, \\hen we mixed the 
iron and sulphur logclher. we found that 
by passing a magnet under a 1>iece of paper 
containing the mi.,ture \\ C could can»e the 
iron powder to he attracted hy the mag­
net. thcrch)· separaung the Iron from the 
Sulphur, showing chat the Fe and S were 
mereh· in :i state of f'ltvsical .lli.rture. 

\Ve" could still sec che separate clement~. 
ie., the iwn and sulphur. If this were a 
chemical compound this C(')ufd not be done. 

lo Experiment ~o. 9 we find that a mag­
net has no effect whatsoever upon the com­
pound oh1ainecl. The iron a nd sulphur a re 
still prcst·nt, hut in an entirelr different 
form, T1amcly Ferr(')u:. Sulphide (FeSL The 
followmg equation re1>resems the chemical 
reaction \\ hich took t>lace :-

F .. + S Ft-S 
(iron) [Sulphur] 1Fcrrou1 Sulphide) 

This pmce~s of building till a compound 
from it.- clemenh is called Sw1tliesis. £n 
this cas~ re ancl s were tl1e element3 em­
ployed to build un Lht compound FeS. 

• 

DO YOU 
0"'1l a wirck:ss station, either for 
aendinll or recei\'Ulg? If you do. 
don't rail to joln the grentest \V.....,_ 
1- ;\19ocultlon ID the country: 
THE RADIO LEAGUE OF 
AMERICA. tr you believe in the 
prcpa~neu or your rounuy, Ir )'011 

wish 10 h~l" Uncle Sam, If you wi.ab to bnve your station 
officially rcco11nized. Join the LEAGUE. a natlonal. 
non-money-makln11 orJlllDizatlon. Beautiful engraved 
and sealed cert.lf\cntc FREE to all members. NO 
DUES OR FEES WHATSOEVER. 

Honorary Members: W. H. G. BUL­
LARD, U. S. N.; PROF. REGINALD A. 
FESSENDEN; DR. LEE DE FOREST; 
DR. NICOLA TESLA. 

Send atamp for w~e 8-pagc Information bookl~ 
DO IT NOW. Addtou Zll fvlt.., S1... N. Y. City 
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Violet Rays for Home Use 

WESTERN COIL COMPANY 
180 N o. Dearborn Street., Chi=go, U . S. A. 

A complete volume of the Elec­
trical Experim en ter bo und in 
rich, dark green linen, stamped 
with gold letters at the extraor­
d inary low price of 

$).25 
Postage on 71bs. is extra 

Volume c:ontains twelve numbcno. 7.J!l par;:es. 1.220 
complete nrllcleti, J .N2 illuSt.mt.ions, !!27 questioM and 

'lntwera. 
-;:;lcl or elearlcal information; the cntin! electrical 
Prosras for one year: tile areatcn "'1crence book on 
CWTCDl .. \\"irclea ·-a11 at a price a low as the 1111i.,,.,.4 
rot>iet would bring. Mind )ou. the book 11 durabl.Y 
bound with he:tvy co.-crs. You 'lrill be proud to M\--C It 
in your library. \Ye hart on))· 300 rop1e11. th=fotdc 
be sure ancl ordtt to-daJ.·. ShipJ>ln& wci&bt 7 lbs. Ad 
a 8Ufficicnt amount for postage. 

Orde r toda y to a void d e lay 

EXPERIMENTER PUBLISHING 
COMP ANY, Inc. 

B ook Dep a rtment, 

233 Fulton Stree t. Ne w York, N. Y. 
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Columbia Graphophone Company 
in sound-reproducing- instruments. 

presents the last 

The New Electric Columbia Grafonola 
No need of '.2ny attention from you, once the electric current is on aside from changing rc:cords. 
To sran rhe instrument vou simplv bring the lOn~-ann O\'tr to pl • ' · · • . aying posmon. 
It o,nrate$ perfectly on any ca t h h d" · ( · · b _ rren • w e-t er 1rect or a tematmg; 1s adaptable to :tnY voltage· 
m:i.dy e atcaddie~ ~1to 3 n)~ _socket; and can be dependedj upon to give continuous, silent, effecti~e scrvic; 
u n er any an ;u cond mons. 

Dealers are ready to supply the 
models a t the prices of $125, 

Electric Columbia Grafonola 
$135, $175 and $225. 

y.,., /:orn1tfit by mntio>:ing '"Th1t Elutncol E:rperim1tntn" u·hen uriti11g to aJurti.sttTI, 
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Scientific Exchange Columns 
u~r.ioumr:nLY you ha\"e at th<' prc•cnt timt •omc th.ings for which yon ha.-e ~o further U!><'. Do you wi•h lO exchange them 

. l<>r. som ·hmg. for \\b1cb )n,u b3W' 1mml'<!1a1c !' c I hue • ~ no ;urn ~d qwckcr ""> to rl<> this th:in l>r a•h<'rll•inJ ~ou· 
=tu:lC$ tn the~ columns. Tbc r ny P<"'f•le, the 0»•} l"'OJllc .• \\ho < •ult! po«1bly ha\'C a USC for your th1n11' rc.11J tbi< Journal. 
)lore than ~ . 100 intere-sted 1>eopJ., will kc •our aJ h as furtht'rmore the cltcapest ad\"en1<ing medium ror you m the couuu-y 
Healer~' aJ,crSt'!"inB al""(:cpted in 01111onnnit» E~cha.n.t:"' l ul . ·a~' n l -. 

Count Th" r"tc• are: Ttro cents /'1tr rord (name and 1111 lru• to be counted) minimum space 3 lines. 11boul 7 \\Ortis lo lite J>nc. 
R,mlltance """' oaomf<1n:r tzll ordcr.r. :-o tt•h·<'rll•tnl< nr 1or lcos th= JOc. acccr•kd 

\\ c rr<UV< tu uur<ehc-, the right 1 rtlU>~ am a•h1rti • 111c1 I \d1ich "" consit!= mklc:uling or obicciionable. 
th<' ~r11trmbcr i>~ue "'hould reach u' 1101 liucr th.m I ul) .f1h. 

.l\d\'t'rti5emenl• for 

Th<" ( lru11P<"•f ( o/1rn:ns of Tit<' F.lutric11/ E.rterim,nl'1" Bring Politi<:<' Ruult.r, 
Sub~ltt.-r• experiencing trouble in dt,lin• 11 i1h an) aoht-rti-cr •lmulJ nulii~ lhc publi,Ju:r ,.cTy prum11tly . 
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FOR :,,\IAI': OR I R.\HE-10-inc:b in1luc1ion 
coil.. $30. Electrolytic interru111cr C 11~w 1, $2. 
t ·ry ... tW.oi re!tonator f new), $2. Lnrgc motor rht•tr 
'lat. ~.;. Ralpb L.-lll~r. Tiffin, _O_h_i_o_. -----

1'\0Tll l::-No. 2 F11lrling Brownie camer.1, tri· 
11od antl (!Ortrait attm bnicnt. $5. Guilar1 .•• es

1
.
1
J.S

0
0r. 

C'ou11ler. / Sc. 20 Ohm sounder SOc. ,., 
1n1tlt tor wirclci-' in•arnmcnts. Prancis ll. Ram· 
ford, l>alton, Mass. 

.\LL Kt~D!' uf wirele.~• 1111p3r:llu> for sale, 
a.urtion rrcc\\~i ug ser 1 cahinct t)1')C). ~c:nrling tran .... 
former. moiurc.. aerial .. , ~tora;:c batt~ies :? com .. 

l•lt'tc ~ruler ccts •mounted) wire~ knoh~. in!'lu 
atur ...... rcechcrc >witt.:.h~"· etc.. \\ rit~ for com 

11letc infonnatiun an•! prices. c. ll. x .. cly, 7:?11 
I' k ._t., Fr11nklin, Pa. 

'!ODER..'< ne•e"llT for shar11e wave.-mahnit· 
:my atrial loadin1< iwlnctanc<!, made b)' Chll111bcr. 
uf l'hilaclel1•hia. "ound with ttl rnms :\ o. 6 
J.ra,. "ire. \\'ill tr~ •e fnr rolllr:r variable con· 
1lcn-cr- or what ba,·e you? Ebcn \\·. Eril<:-0n, 
Winnetka. TII. 

J-'l•R ~.\LF-1::.T. l » mrn.>ll1 lantic 11hono., like 
nC''f". .. t'.J.. £J .. Co. rotary \"ariabJe cnntlen .. ~r. !:?. 
l>uck"< icrron tfe1ec1or. $.3. Gcrn...,b;a.ck dc-ctrC>· 
htic interru1•te.r. $1 ... Ko. 6 .\n•c., ca.me~ an~ 
u...:. "' new. SIO. \\ mcht'•1er amomanc :'\o, 1-
•hnllnlJl and c~. < ·'l $35, $I i . ]. :\lc-tbven, 
11 .. , 1·1. Ronalol. \\"a.•h. 

110\\"'S Tlll" •-:\aV"' cou1•lcr, $3: 6·80 st or· 
•n;c plate$, $.?: nrw. i:n~>unre<I •'Dht7en .. tranc. 
( .. rmer, ~10.00: :a~nal "'-""Itch , $1.00, key, $1.10. 
""' IToltxcr-Cabot phnnc.;, $7.1)0: ne•· Thorrlnr"'" 
trnn,.iormer. I K. \\.,.. with i•rotttU\'C rc"i.....t:a.nce-.... 
~ •. t.OO. never u•e1l: '.! in. coil. SS.00, anrl ~ther 
rar!oo a/'l'ararn~. \\ rite fnr li•t. (' R Hanuckol, 
2.Hi '.\ ilw<iukcc .he .. Chica110. TII. 

FOR S.-\LE-~·inch coil, ·~ K. W. ~on1lcn•c1 . 
·~ K. \\·. fixed EJHlrk gap, ISO wau stc11 •\uwn 
t ransformer 2 6xffi r~cr~h·ing co ncl~u;:~r .... vanal11,. 
cuwlen"-cr! Cn~~udui, si.Hcon and G31enn cl~tecton-, 
3 !Qrl'e nailing coil< and a qunntit) of very 
•cn•itl\·c galena. Instruments arc in C'<cel lcnt 
cunthuon. \\•rite for price~ anti dc,.cri1••i.011. of 
in,lrumcnt you n<'col. Cecil Drltlg~. Lo 111 >v1lll". 
111. 

COMPLETE ~ :KW. tran.."tnjner and rccciv~r. 
\II acce,!>Orie.. inclucliug aerial suitahJ~ .f!>r com· 
m~rcial 1•urvo-cs. .\ololrcss G. E . :0.k( ''"'""· Dan· 
dun. llrc. 

\\' .\;\TED-Following Gapp Ea-1h:im ,gnocl.: 
l>nc kilo•att fly1one tra.11m111ter: onl" Jcilowatt 
'f,')JC E transfor:mcr. :\fust be in J>CTfcct cm 
,1;11on El. W. :'\<'-tlero<le, Y. \f.C..\.. Sinu'< 
l ity, la. 

FllR S.-\LF.-1 * "l•ark coil, SJ.SO; tape 1iri,nt· 
mg telegTaJ>h !"arner, ~.;o, ad~w.tabl" •Cnf~"~ 
ro111lerun $1.7'>: lntc~tatr rttd\·1ng outfit. { •• >0. 
1dro..'1'3J•h 'key, SOc; Xo. '.! Brownie camera, I 5~; 
•;>ark halls, 50c; hYJlnatism cour<e, f3 .00. . II in 
''°'"I ,.,ndilion. ).L Labita. 1615 l&nzcl .\ve., 
,.ounpto\\·n, Ohio. 

FUR S \LE-1\ational automatic transmmcr 
•~lo ...:•, SIO. Harold Bonney, Loui1"'ill<', UI. 

FOk ~.\LE-Home-made rtt"i'"ing nutfit con· 
,b .. ting of :\a, ... y type: rea:iring: tran~formcr., pri· 
mary • :n turn.. with one turn varia1ion, swnch 
11oin1- u-.r•..t on hoth prim.tty and '~conda ry. ~C"C· 
omla.~y IO 1iui11U;, two ro13ry variable conde~~en. 
I a<liu tahl< lixed conderu;cr, galena and '1ltcon 
dC!lcctou :rnol huuer test. Make ulfcr. Ernes t 
~. llann.,f,, Ken nett Square, Pennsylvruuii:l. 

\\ \:\TF.1>-Ford auto eans discarded, etc., 
chca1• or •·ill tr:ule. Wntc: l"lwle .'\ycra, 7ZG 
l.avelte St •• Jlontun IIarbor. MicL. 

nH~ S.\ LE - \ lot o f wlrcle!'s and c.lcctric:tl 
ar11anitus a1 KTCnt hargain~. ).!usl Eell at once; 
311 ncw. Juhn \. ln-in, ('annclton, Ind. 

H.\RGAINS--Jn wirdcib and elcctrit-al ap11ar· 
atus. •• \ ~11111>ly of l'lec:trose in!!ulators. )fu.!rt 
sell. Sen•l ;u one,. ;.,r hig li·l John \. Irvin, 
Cannelton , lnd. 

FOi{ S \ I 1.-h' · l"e~• with a big com11lcte r•ul 
lit. Cc"t ~ •. ,u: '"I ,...11 for $11!. Thomas llig 
ginh, l I.? ,\1ld itu.: 't., .New HavC'n, Conn. 

\\ Ir L S.\l 'RJ Ft< E "lt1tcrs1:11e .. rccei.-ing t)Ul· 
tit, ;1nt1•11l11111 wir. 1450 fo..a). JO clcctr. iusufalors. 
grount l dam1'· 1 mmcr Ca.Jena. junior fi :'<e<l con­
tlrnH~r. c;;:ih ua tlctt.:cto r. all new, never used. $5. 
Co,1, $i <•'. mi~bt trade. Geo. :Bellamy, Marn 
~ ... I'l)mt>u•h. l'a. 

I If \ \ I' a• rial ";r.,, 1lctectn". ho<>k..·, tlashlight•, 
~1•_urti11J: ~011°1 ... anti nullty othei: thing.::: for sal!· 
\\ntc (or hw..t a11tl 1111c~. (-'eorge 5=ID\TT,_, ,3 
EvC'r<ll \\ .. Ptn\'idrncr, R.I. 

'FOR s \I F.:-Th•c-e 'i bo..,.c-powrr 110 \0alt 
D .C. mntu .• will run AS J!C11cra1ors, $4.50 each , 
.\ll'O h»< • Tnn11lc I J, hor-c-Joower ho1•1•c:r 
c1 o)C'tl p.-c•line cu~iuc. S..!'O. \Yill trade on c.ha.r"· 
ini: i:•n~r.11ur anil 16 inch .\.C o.-cilbuing fan. 
II. J. ll1••1•c~. 10117 ~. TuMtcr ,, ..... Chicuo, Ill 

'FOR '\LF ·1 hrcr ~' 1iun' moulolrd con· 
tltnio.tr, s.a.oo. not \\JrC arnmietcr. $2.-5. Kit'k· 
back 1•r<Hn1or, "1..!~. ,\uolion hulb. \\'ill lake 
uriahle in c-.changt'. ~ra.~ Kuhne. 9~ Ri\·cr St.. 
ll oh1>kcn. :\ J. 

DO THESE "ADS" PAY? 

Mattoon. Jll., June 26. 1916 

Dear Sirs: 
Talk o.boul. resultsll I never 

expected my lillle apparently insignifi­
cant a,J w"uld bnng results. but~ 
lieve me I have received so many 
lellers and such good results I am 

convinced I hat advertising in 
"E. E." brings results superior to 
all others. 

Yours Cordielcctrically 

PAUL J. McGEE. 
Secretary. M>d-Wcat Radio Rele.yl..eague. 

\\'JI.I. :SW,\P unc half IT.r gasoline engine 
for wirclen a1•11aratu• or ..ell che;op. \\'rite H . 
Gnffin, llart•<' le, \LI. 

l'llR S \LF.-1 inch •park corl. g>VC5 It,, inch 
anol hrli>., $2.0U. Good conclition. Raymond 
!'hclro•. t::irn, 'lrch. 

H •R ~ \Lt:-nnc: complete t;, kito .. ·att """dinit 
and rrcti\101 ~talion in \l c:onrlition. rcc:Ovc,. up 
to 6000 mr acr'. •enil• 60 miles. $29.JO. Write 
for t•Articular.-. ::;nker A. .Kuru, .MiJBinhu~ 
Pa. 

B \RG \l'<::.-E. r.Co. 1101xL.: loa.Jer. $1.75: h elix, 
$1 IS: \\Heless coun.,, J5c.: tY., inch Sflark coil. 
l' rimary a1ul •ec<>n•lary, $..?.Z5: r, inch coil, $1.l>. 
W C Kohl, iS Richartlson R oaol, :\iclrose Iliirh· 
lanrl1-, l\[a~'· 

ll 1\\' E I ~S.JS \\'inchcsler rifte. fully guaran· 
ltrtl co•l ~ 17.00, will sell for $13.30. .1\1-u J 
hnscl1all hat. t\\ O irloveg, an automatic screw 
tlriv<'r. \\' ill 1radc Lhese for <'lectrical books. 
\\'rior J obn .\ . Krrr. Larkspur, Colo. 

C''\Sll !'AID for Selenium cell, Microphone 
and v•cuum cohrrcr. :\lust be in goo<! condition, 
or •hat tlo ynu want in exchange? F. A. Stein· 
brook. Brookville, Pn. 

.. 
'' 

FUR ~.\LE (IR I'll \ Ill· 1.1 II r 110 yolt 
D.C. motor, \-::. K \\ . gcncra111r. I IYP<'Wntcr 
Ilfn111moncll, ..... ,h UC f:in. two .l inch • 11arlc 
coi l<. T wan1 •rn1lu1ic 1ri111'£ormcr. h ~ll'<, con· 
d'"'"~~r,, rota7: -;f•nrk lf.lt•. rt-1.:~iving t r~n~fonner. 
.\molr s or ln~1•· Eruothnm IYI•<' omHou tlclcclor. 
\\hat hnve ynu \II lcttM• nn•wrrerl wilh ~ 
>,tnm11 cm losc•l. Phill1• \l udlrr • .?o<I .!<l St., La: 
~~lie, Ill. 

Sl'E_("L\f. :,; \f E-Racl10 receiver., see ad. op· 
IJl)nllllll)' excbanl{e 1111 fofl11•·i11~ \l•rt'. and "3Ve 
moncy. n. E. River-, llarHy.Tl --·--·~----

Fl ll.DJ:\G C \MER\!:' autl uu161~. tennis 
r~tlrt Ha~c all kinrt .. rif wirtoh· .. ~ Hl"'trumt"nts, 
l>1qdc <1111µli<'• and 1100<1 a.. new ~to ,·iulin Dean 
\\"1l•on, ,\lr•ha. Ill. 

l'llR TR,\11~:-Smali w00<f lathe with 1001.s 
al~ hrlio£Tl&ttb. \\"ant ''ird~~ inJJtrumw1"'· a,; 
tran•fnnncr rccei\"er>. H. I'. llunl. Orrid:, '\lo. 
\\.\~TED 10,000 mcter tflUl•lcr. ,-ariabl~ 

itt-n"'<'", aurlinn. Tttri-rC"n. etc. f'attb or will ex· 
cham;co 10 inch :\ lta) toil. Frank \\'af'<L 110 
\'"rn"n he .. llrMldyn, S.Y. 

\\ .\:\Tt'.~;.,;;;i nmni11ra1•b or tape trammit· 
lt'r. , \l•n hurn1 nu1 auolion clrlector hull>• or 
au.tion ampht>tr bulb • Carroll Pflee.;ur. ltilton, 
Pa. 

F't •R ~\I.I' f.a1hr, ! inch ,w1ng, 14 inch he­
t"('cn ct-nttr., matlc uf hrU! a.ud ,.teel. h~in 
'!-Ill. Wilhelm f,;ubnt", 9~ Ri\'<'r St., Flol>okcn. 
"'-I. 

n >R '\I F.-E. I l"u. lc1,lllLnr coil, "~"' vari.1l>le 
corulc-n ... er~. rotary pot~nilomrt~r. ra1lio~on d~· 
lr-Uor. arrial ... wJtcll. .\l'"'tt ba\·r- hum~-matic 
coupll"r nnol $~0 hicycl<'. l'ark V. \rnolfl, Pmtts­
huri?h, ' Y. 
\\ \ :-; T"F". l"'l.....,T"""h-.,-n .. l.-al"l_n_n __ r_n_1~-r->--g:i-.-r-,.--v-a-ri~a~h~le 
c<Jntlencot-r~. :tucliotrim llAvt' wirfll" ... .., npitaratuft. 
\ R. Rrntlcy, t. llill :St., Kew Hcdford, \f:u;s, 

n \RC \1:-:-1\\o <'r>·· tahn detector>. tyf'e .\.\ 
an.J n. goud a- ll<W. ,\zn ll<1tin1t o&utlion Clinch, 
Lnlc.,wood, N.J. 

non.KS \ \7'.~\_~,-,~-1-, ~D-1_1!_· --~\-, o_l_u_m_e_•_o_f_T.-C-.-S-. -I~n-· 
tt'rnationnl Lohrnrr nf T"chnolngr. o&l•n i111liV1d· 
11nl \'t1lume> uf ItC.S. Reference LllJrnritt. cuver­
i1111 Chrmi•try liKh F'rcfJucncy Curreni. and 
Tbcra1•<;Ulic', \.('. Dyntu111' D~,1)111. Electric Rail­
wa~ \\ ork. <tr Stu!<' hrirlly what you ha,·c, 
l!'inng Vol•, '<n.. IC 1.1 .. T. hook•. mmt he 
good condition and cb ..ap .'\ddre.. Engineer, 
c u. E'J•rrimcnter ?uhlU.hina C'o .• .lJJ Fulton St., 
New \' ork City. 

TI.\R(j \INS-\\'!fclc • cour•<'. $1.iS. ohm re­
cd..-.:r, 25c : au1r,mnhile cour-c, $3.00: ilhu.1r:11ing 
cuu r.e. $5.00; \·inlin makin1; coun.e. SI.SO: JJ 
ealihre reloaolinir tool. $1.011: violin, $1 ~.Oil. D. 
C Kur'1, John<1own. Pa 

:\F.\\" :'\o. G Sc:ntt'I FoldinQ: Carner.>, $x7, 2 
11181.- buMcr•, 1ri1><1<!,, ca.•c-. I dozen new plates. 
co.i $!2.i!', h<'•I Ollt'r arounrl $1 S.00 talces all. 
\\•ill ton,ider ""° nrw ...ctiom Murdock mouldC!d 
condctJ>cr. 2 inch <park coil in J>art trade. Don· 
aJ.I Raumi:arolncr. Drm~1.-., '.'\. \' . 

FCIR :'.\LE.-llluun 1)1•e oscillation trarut­
fonnt'r, $• 011, $K.00 2000 ohm hea•l~t. $4 i.5; 
:\lurtlock. $5.00: ..-ariable. $3.00: IS plat<' .-ariahle, 
li•lc.; .:500 meter loiuler. $1..?S: tbtte l<'lq>hone 
transmitt<'r•. 70c. each; two tc:lcphone receivers. 
-15c. each: tl:tlrlwin camp light, 70c.: mo .. ioir vie· 
1ur<' ma<hinc wirh film, $.?.00. Rohl C BL.hop, 
-113 Locu-1 :St •• l.ockJlOrt, I' Y 

.\t."'DHI:\. AUDIOTLW~ .\ M l'LlFIER 
hu lb•, for ,.ale OT Cllchange for gnod tnoewriter 
and \":triable•. r:nclo•e M3J11p. \.\/oodcocl<, 4.96 
\\" F<'rry '>1., Tlu tialo, N. Y. 

EXCl!i\:\GF'.- Wincbc.rer re11eati11g rltle, fold· 
inir 11la1e camera, good violin for a '1 K.W. trans· 
former with \'ihrator, loose cou1•kr[ crystaloi de­
tcctnr and 20011 obm hurl •Cl. A £red LindAcy, 
719 M uin St., l'ortn11c. J>a. 

SELL OR TR,\D E MOTOR!'--K.&D. No. 5, 
$?.Oil; ~o. ~. $2.SO: New Oc/11\rlure, 75c.; 110 
\ . l/IZ H. P. D.C .. $2.SO: lnrven<al De1tt1or. 
iSc.; C'rys!Aloi (new) , $2.iS; loose coupler, $LOO; 
6-l>!l Witherbee haueri.,,;. $8.00: 2 1clclt1'avh se~. 
bolh $2.25: 'i; inch coil (good), $1.00. .\lbert 
Heyman, .?27 •. ?,01h Ave .. ')finnt'aµolis, ~Jinn. 

S.\LE O R TRADF-Two hieyclet<, mi!!eellane­
ous magazlnC", mi•cellaneou• &chool books. Cheap. 
Edi•on Wylie, Jucbon Ccnler, Pa. 
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FOR SALE- Long di~ta11cc A udion $el, $25; 
numt'.Tous other winless instruments. One horse­
power altet'JlatlnR current mu tor, I HI vulto, 60 
cycles, $ZS.OO. llcnnan Staab, Ironton, Ohio. 

EX Cl1A~GE-E lectro 1h K. W. transformer 
coil with vibrator for good recei,·ing set. C.iesar 
Porcari, S66 Uerkimer St., Brooklyn, ~cw York. 

9 AEI:: hru1 one l\e\\· Tel·Radion for $4.40 ; 
three new El«tron-.\udio bulbs at ~ 95 1m:-paid. 
Brandes P hones, $4.00. Want all usec:I appara­
tus. Address Alalloon. DL 

EXClL\.NGE 5x7 Camera, R.R. Jen~. two ~late 
holders, lcaiher ca~e. for 6 V. 60 01n1.er.t >tnrage 
battery. Sell 5x7 Camcra. anastiirntnl Je11>. ~Ix 
plate holders, lenther case, film pnclr arlaprer, 
$14.00; )Jodcm Ekctrics, June, 1910 ; F eliruary. 
1913: l 1 latest ExperimeJHers. lJo!mrum, H6 
Wesl 20th St., New York. 

\\' A.'\T motorcycle or annchment. Uave .~000 
mile reeeil"ing ~ct, value ~J5.00. Schwarzl>u:r~, 
1019 Kentucky St., Quincy, Ill. 

LOOK!- B litzen ~ K.,V. mounted, $7.00; two 
sections Murdock, $1.00 each: Essankay rowry, 
$2.50. Uricl )Jyers, CharJ.,..1on, \Jo. 

FOR S,\LE~ZS.00 lllitzen Receiving C"urnet, 
complete. w11h loacling coil lln<I ~witc.b wired t u 
set. u~ed four months. Want $20.00. Ilale G. 
Smith, Osnge, Iowa. 

SE~'U for my price list of coupler~. tletectors. 
and other npparams. S urpri•ini; valut.>s. Can 
Ellllllly raw materials :uul p:1:rts. s. Place, 6U 
~1ai1briuge Street. Xorristown. Pa. 

FOR S:\1.E-Six inr.h -qiark roil. fine rnruii 
tion. Worth twice price ask~. Ir intcresrc<I 
write A. W. Ward, ;? Col umbi a St., llrockton , 
M:l!'<. 

FOR SALE-Wm. Dnck transmitting and re­
cei,·ing outfit D 20, 300-900 miles re<:eiv ing. 6-9 for 
seniling, ~· lnter~ted 11anies write llomcr D. 
\\11itc, Ilox 5. ::\Ianilla, Iowa. 

FOR S.\1.1-: OR EXCU.\')IGE-~20 \". D.C. 
fan, $5 : Xo • .i American )[odd H1uhlcr, $3.50; 
3.\ . \115<:0 Camera, 1~4.25; 2 volumes each Pn1ou 
Jar :'>1echnnics, \Vor d's . \dvance. O ther books. 
Want "irc.-lcs!>. .\lake offer. John lluchanan, 
Gro~back, Te:x. 

S .\LE OR k:X('ll.\XGE-Stamp cullre lion 
album. Catalog; 6000 srnm1•s; 2000 differem. sari 
unu·«l. (.':.lalog •..Uuc $'>5.00, '"JI for Sl 5.UO 
\Yant wirdcss. John Buchanan. GrocsLeck., Texas. 

FOR S \LE-Pair E. J. Co. JOOO ohm G<!Vem­
ment Phones cost $7.75, sell for ~S.50. 1'1cholas 
El.,ciric Co. ~'"Y TH•<: Joo.,,.- conpkr, co~t $10.0\1, 
ocll !or ~6.SO. Cha.•. Da\•i•l<on, Statf!S'•ille, .\.C. 

E.\Cll.\:>IGE--GoQJ J50 1J uicter navy 1y11e 
loose c.oupler for 1wo variable condensers. Chester 
Ubh, ~51 Summit St., '.\lariun, Ohio. 

.FOR SALE- R. J. 4 D.ttector, co•t $Hl.00; 
one ~Jificr coil, cost $11.00; one Clapp·£a.<t 
ham D e ],uxe Tuner, cosr $.!5.00. \\'ant omni­
grapb, loud speaking hum, binocular. ur whlll 
tt;i,·e you~ R. ~!. llorr, L.emmou, S.D. 

MUST SACRlFlCI-:: ~10V1="G--Cabinet loose 
coupled reccinng set, !H.00; J inch coil seeon · 
1lary, JOc.; 1'.ey! 30c.; ~1.00 :Murdock ,·ariahle, 
Sl.J5 : Switch, oading coil. SOe.; ::>park ga1>s, 
20c.; $7.00 c-lcctric ).littosco\1e, $3.75; 1500 stamp 
cnllcc1ion, $3.SO: Commercia slsn priutintf outfit. 
$J.OO; lnductlon coils, i.:ic.; $25.0U 1-lyfmorism 
Course, four books, $3.00; Jlfagie set, SOe.: mo1o r 
pan•, 15e.: buzzer, 1 Sc.; 1elescope, 20c. ; cleetric 
hotµl.ate, SOc.; deats, soclcets. swilchc.s, wire, 
books on magic, hypnotism. wireless, cheap. D e­
script ion.' on r"'IU""t· Goodman, 418 \\'. Court 
St., Flint, :Mkh. 

J200 .\UDION detcc1or·amJ1lificr,. ~50.00. Dar­
g:un. D orion, 81 1 Ha.bey St., Brooklyn. N.Y. 

FOR S.\LE-Large s tamp collection in album. 
Ciltalog \ulue $!01.00, p1 ice $22.SO f .o.b. Rich· 
fnnl. Fl"t c.bcck take- it. llenja1run Read, 
Richford, \·t. 

l 'OR S,\LE-I'ove muwrcyclc, good condition, 
2'.S 11.l:'. l 91J model nrn_"t1etu il!"nition, clutch, 
etc. 1 $45.00. Fine val u .... :UI inc1mrie3 answered. 
\\"auer lngram. Rice Lah. Wi;. 

J\.\ CRYSTALOI $~.on-Superior 'pbonc•. 
$J.OO; Electro Loader, $-UO .\II new. \\' m.. 
~r ;rnJey, Fall River, )J:us. 

SALE OR TRADE- l;,. 11.P. gasoline engine, 
6 volt, 60 ani11erc. $5.00, ;ilHJ .lO atu!JL're <toragc 
ba ttery, $1.0~; hlow torch, magic lantern, wireless 
sending c.uils and rcc~iver .. , 40~, detector~. 20c.; 
1511·w•tt dynamo electric trains and parts <team 
boiler, $3.00; carborundum whceb. 2Sc., tclC]lhone 
1ransmiucr. coils, t:rntlc f or magne-tlc cut.cut. cam­
era. rypewritcr, \~Ost~anf projector. E nclose 
s1amr>. George Dtct:rieb, R. I , Box 40, West 
llend, "~t.S. 

STROMBERG-CARLSO.\' Jihones. $6.7!'· Multi­
.\udi·J~oue, ~15 .. 75; ,\udio·Tron Bulbs,' $4.85; 
Catnbrtc:lgc .Semt.quenched Cap, ~28.00; Audio 
Tron Pancl Detector, $9.fJO. /\I I new and un­
u.._..tctl, don't s10~ to -,.. .. riu-. ~end money orde"T 
quick. Audion R.;cciving ~<"L new bullJ. $21.50; 
wi~h )fordo_clc phone.• nn1t 1...in hal ter/, $26.00; 
I K. W. Darlmg Transiurrucr, Sl8.7S, oc-t\·. Verner 
flidos, 1'1anon, 111. 

n· AJ\TE0-0nc cylinrl.r morore\'dc cugillc 
from 3 to 5 H.P. in pc:rfcct runnin~ order. H 
you ha\•e one to ttade write: me immM.intdv. 
D onald Taylor, IU~-ermom \ ,-1:., Lyn chburg, \'a. 

Opportunity Exchange 
y o~ will probably fine! more OJlJlOrt'!nities and real bargain• ''! these colwnns !han anywhere ei • ., in !he <"Un try. Most goorl 1hin1<.• in 
, life are hard to 61111 am! wo rth i;u1ng aftcr-the<c lnrle ads illustrale th<1t 11um1; you alone will be the real loser ii you don ' t take the 

ume to scnn through these colum ns. 
A.dvcrtisemenr• in 1hi> •l!ctio!' .\c. " word ior ~ch in~e.nion. Cou nr 7 words per line • 
. Xame and .a.dJrcss must be rncluded at the nbo,·e rate. Cash should accompany all cl:tS!.ified advertisements unless pl aced b y an ac· 

credued a<lvert1•111g agency. 
Ten per cent. discount for 6 issue~, 20 per cent. dl~c.ount for 12 it5$ues from ahovc rau~. Objectionable o r mis leadi ng ruh·enisements nut 

acccrnerl 
Ad,•ertisemcnts for the September i~•uc ~hould ruch us not later than July 28. 

.EXPERDll:.:-\TER PL'llLT~flINI. C-0 .. ~C.. 23J Fulton S treer. J\~w Yori<, X.Y. 

BOOKS 
lL\VE Y1 IC $F.EI\" A COP\ r ,\maccur Pho­

tographers· Weeki)-. $1.50 Jl<r year: w<ckly r.rl•e 
comµctition.c; cri u ci...,.m!'; _print exch3ugei illus­
trated; many fea tures. Three- months' sulJ~crip­
lion, 25c. ,\M.-\TEt.'R PHOTOGRM'HF.R'S 
WEEK.LY, 915 SchofielJ Dlrlg., Ocvclantl, 0hio. 

BOOKS-Scientific noel wireless supplied Let 
u s know what >ou wnm and we will quote ''ou. 
Experimenter Pub. Co., 233 Fulton Sr., New 
York Ci ty, 

A BTNl~ER for The Electrical E>tperimcnter 
will prcser..-e your c'l[l•es for all time. Price 50.:. 
P ostnge on J Jus. is extra. ~end for one lDt!ay. 
ElCperimcntcr Pub. Co., 233 F ulton St., Xew 
York City. 

FOR C\"VEN1'0 RS 

M ISCELLANEOUS 

S~f.\1.L G .\SOLTht: and steam engtnc~, e ngine 
c~uni;-•, dynamos, motors, storage battcrn:s, clcc· 
rnc hgnt rL>nts (200 warts up), rools. l!•ar•. 
l'Ulley.._ etc. Caralog and circular for Sc. 
Dynamic .Uanufacturing Co., First Xational 
Bank llltlg .. Chicago. 

FTL~!S DE'.'ELOPED rREE-Scnd ne~tive 
for um11le )lrim :.ml 11articular~. New Lex Nov· 
clty Co., Xew Lcxini.-ton. Ohio. 

ST;\)t:PS-75, all ilifl'crent, free. ?osrag..- 2c. 
Menhon paper Q uaker StamtJ Co .. Toledo, Oh io, 

FOR S.\LE OR EXCHANGE-Abour 51) rlif· 
fcrent articles, elec trical, mu~ical instruments .. 
kodaks , pistolf, ete. \\'rite for list a t once. F. 
J. Brctzke. Brownsville. WiJ;. 

TIUCKS-250 of rhem, for lOc. pcr C<!J>Y post· 
paid. Joseph Brooks, 2722 West 4ith St., Chi· 
c:ago. 

DR.\l.GflTS).I ,\N, resident in Ne''" York City 
or v1timr,·. wanted to make small li ne drawings 
at hnrne lor magazine reproduction. )! u:<t be Al 
letterer and rates reasonable. \Vrir..- giving i dea 
of prices and samplts of work. "Draught=an," 
e.o. Ex'-erimentcr Publishing Co., 2 33 F u lton St., 
Xcw York, 'X.Y. 

COl '\ TRJCK, 1-:ai;y 10 c!o, apparatus and direc­
tion~ one dime. C. • .\Uenran, 140 I \ inc St., La 
Crn•~e. \\·is. 

100 X"EATLY PRT;><TEID \ ' l SITilq; C.'\ l~US 
4?c. Uanrli;ome cart!> ta..'><' given FltEE wirh 
each ordcr. Scuc:I !ftamr• for ~mnplc•. The 
}'rutlon Specialty :Mfg. Co., 921 Demorr St., l\orth 
flrr~e.n. ); .J. 

PATENT ATrORNEYS 

r \TEXTS wirhour ad..-ance attorney» ie.:s. Xot 
due until patent allowed. Send sketch for free 
roporc. 8ooki. free. !-rank Fuller, \\ ashington, 
D.C. 

P1\TEXTS SECURED OR FEE RF.Tl.RXED. 
$end •ke tch or model for Er"e search and report. 
Lat~t complete pntent hnok free. George P. 
Kimmel, 254 Barrl•tcr llltlg., Washiogwn, J>.C. 

J OHN ::11. :\JcLACH-LEX", nhoruev·at·lr<w-Par­
cnt causes. Unio n Trust Bldg., Wa$hington, ll.C. 

.U IElUC,\X A.'\"D FOREIGX P ATEXTS ob· 
t:tlned. n ciore selec1ing a.n attornc\', write foi­
our solid, instructive adricc; joLn the ranks of 
~at•l'Y inv<"'!tors. , Co~pondc-ncc Offi~c. 125 f:ast 
-3rd SL, N cw ) ork City. F. V. V. inter!, Reg, 
Patent Lawyer, New York City and \\'35hington, 
D.C. 

IDEAS \\ .. AXTED-l\fnnufacturc.rs arc wrilin.i: 
fo r patents procured tlt rough me: J books with 
li•t of b.undrerls of inventions wanted sent free; 
I help yuu market your im•ention: ad ,.;cc f«c. 
R. B. Owen, 130 Owen Bldg., Washington. D.C. 

JI 

W1REL£SS 

TOY TR.\XSFOR:'-1.ERS-A few lei1; $1.110; 
send for foltler'- . \. R. Darling, 1532 N. C:.pitol 
. .\..-e. , lnclianarioli!;, lnd. 

SPECIAf. S.\LE-Stromherg-Carl•on Radio 
head sets Xo . • \ 9i23 2000 obms1 retail at $8.25, 
•1>L-cial $7.00.: Holtr.er·C~hor lhd10 bead ,d, Xo. 
S+.202D 3000 ohms now rctnil at $8.80; l O~ a<l­
vancecl was $.S.00, special $i 50. \\ill ~upply 
lhese receh·ers in any numLer. The two foremost 
io the Radfo iielrl. AU brand. n ew anc! guaran· 
te~c.I. Talu 111.u opf'urt1.n1ty to sa;1~. PO$tage 
µ;µd. D . E. R1Yc.rs, Harvey, 111. 

$12.00 ROTARY GAP-llardly wcrl in c.."<cd· 
lent courlition. $10.00. F'ou r- sec1io11 com.lcn~ers 
cac.b $4.00. Other bargain£. Dilworth, 61.!I Jack· 
son St., Pittsburgh, Pa. 

TESTED SILICO~. IOc. oz. Gres.~, Pimmn, 
X.J. 

115 Ml DETECTO R. 20e.-C'ire ular 2c. l'arcb 
Bros .• \\·ireless Co., K lemme, Iowa. 

FOR SALE ffR l· .. )(C'.H • .\Nr.l' -5,000 meter 
loader. rnµed, ,,te\ lown transfo1 mr . I inclt coil, 
a Stifle tuner. ot icr aJlpnrntu:... 'end ronr Hst 
Oscar R asmuson, 135 Beach St., J .,,.,,ey City, N.J. 

WHO'S TTIAT C,\LLTKG? Get a eopv of 
"~adio Stations of the World," a book that iJlves 
name, locatia11 and classifir3tion of ..-very wirden 
sr.ufon in tbe world. Price 35c. with posragc on 
l lb. extra. Expcrinientrr Pub Co., 233 Fulton 
St.., New York City. 

FLLL BLlJE-PRINT S of loosP-<:ouplcr d~ 
scribed in August 1915 is<ue of The Electrical 
~'<perimenter. Price t en cents each postpaid. 
Experimenter Publishing Company, 233 Fulton 
St., N.Y. 

l'o:i bn.,/it by mentioning "The E1ectrka1 E.rpcrime11tcr" wl1e11 writing to adv~crs. 

MURDOCK "FIFTY-FIVE" 

2000 OHM 
DOUB LE SET 

COM PLETE 

$4.00 
3000 OHM 

DO UB LE SET 
COM PLETE 

$5.00 

IT IS A FACT-
that at these remarkably low pnces, 
YOU may obtain a head-set \vhich, in 
beauty of appearance, quality of 
materials, and supreme sensitiveness 
of opera tion, \Yill surely equal and pos­
sibly surpass any 'phones you may 
buy at double the prices. 

Our FOURTEEN D i\ YS' trial offer 
and positive "money-b ack" guarantee 
assures satisfaction. Order NOW. 

OUR CATALOG 15 FRE:E 

221 Second Street, 
San Francisco WM. J. MURDOCK CO. 55 Carter Street, 

Chelsea, Mass. 

WE ARE HEADQUARTERS FOR ELECTRICAL AND WIRELESS COODS 

OUR NEW AMCO NAVY TYPE LOOSE COUPLER 
HAS MADE A TREMENDOUS HIT 

TIIE :-JEW A \ fCO N.\VY TYPE f.l)OS.E C'Ol'PL.ER embodies the mo•t re­
('Cnt al'h a ncrs in the rlel=ign of rcc"·fr inJ;r 1ra 1tlliinrmcrv lligb irequency resistanr e 
l o~..,. , c a11,u.:it} tu .. ~ amJ l c.iL ._\~C h:\\ t' 11"0 0 \ U t t i " ~ 11 hy thr- usir o r "'t1ccial 1W1tcr­
ial~ :u lll tnct h u1I The ~nm n.n• \\1111hm! ,._ t nd os;td in a L..;tlJim!t. the ~ide..i anti tu1• 
of which are 1•olWicd FOR \I IC.\, giving a tinbh and having imul3tintr qUJlliric> 
tar .. U J.>t:n ur lo hJrtl rul1Lcr. 

T "'-'" l 3 11ui11 t "'wiuJ1c,;; on th~ frott t , cuuttol the primary l1y QTOUJ"' 0£ several 
turnE :ind br ~ingle rums respcciivcly, tbu < giving a varinuon of from r Jo H6 
."' '"I t n stl'('S "' () 1:r lurri.ot u tui r. Th .,n.:uml .. •r)" i-. \\ Uu m.l with a Ci(>eCial '-ilt.. 

, ~" r. I ,, j •· Tho ,ml• a re iioli·~cd F0RMJC\. A vc;;· lin<' ndiu- ~m··r:ir ~ r the ;c curula ry 1s <e<n r.,,J h y a 1 ' l'ntnt <w11d1. This coupler 1> n<lnvtc<I 
m hoth .Jiort an•l )uni; wave recqmon, and we i,ni:.rantee tt to b(• supcn or 1n c:\·ery r~s1•ect to :iny other coupler u n the nwrlrel or Your money bade. 
Order one o1 the11 ln1trum1nt1 1od1y. ltHP It 10 days, and 1h1n It you don't lilt• n send It ttack and we wlll refund your money Dy return mall 

OUR HEW BIG 232 PP. UNRIVALLED ELECTRICAL AND WIRHESS CATALOG IS THE EXPERIMENTER'S REFERENCE BOOK 
OUfl PROMPT DELIVERIES WILL SAVI YOU TIME AMD OUR 

PRICES WILL SAVE YOU MONEY 
The lnt~>I <'rl ition o f our famon~ carnlngne ~ ju;t ofi tlte pre,,. 

ScucJ 6 cc.uls iu 1:Hun1 .ir. inr a coµy ri~hl ~wa}. T_t contain.~ .23~ 
I'"!:<> aml u t1tll; 1ll u>tr:u~d. Com1•lc1e d eser1p1tnn nml price• 
o f n1l the l.at ..... 1 c;lt•(tric , J, wir ,.l r-,:1!'. a n ti CXJKnmt:ut:,I at•l.o:Lr .. llli, 
Storage TI3treric,. Rc<tlfie..,.. TrJ.ttsfonners, Spark Coil<, \Vire-
1~ ... \1 11.ff:ttu. ... , J .... u11t1~ , J•lmili l i gh t~. Md t:.r!t, Houk'-, 'J 10?:-., D )l•3· 
mn,, Motor<. ll.ail\\:l) , \ \'ire , :;up11Jil:>, Telcgravn., l dcJJhunc· 
:'\luJd ,\t:111111i.. 11 t" . etc. 

SEND 8 CENTS FOR OUR CATALOG ~ 

IF YOU ARE BUILDlllQ SOMETHING WE HAVE JUST WHAT 
YOU HAVE BEEN LOOKINQ FOR 

Our catafogue <h"~ scvcra.1 hun1lrc<I part~ an<l ~CL~ of mn· 
t~rials iur buihlim; your nwn a{lr ararus nc borne. We do all the 
difficult work in uur iactnry an.J you can put the parts togethe r 
with the aic:I of a i;crcwd rh·er nm! ii vair of pliers. This eata· 
lo~ue 1.-. worth m11rc- t n )OU th.an all ntbC'r c:u ;aloguc 11ut Lt.Jo .. 
1,:cth<r ai1.J you 4re •loini; you n.cl{ au injustice if you do not 
semi for it right uway. 

~ DO IT TODAY. YOU N£ED IT 

ADAMS-MORGAN CO. r~u~:"H!~~ers] 13 Alvin Place, Upper Montclair, N. J. d 
~c\f.t' 1~tMih1f.in1 

Rotary Gar" $1 • .00. T clei;ra11h Scr , $1.00. Elecuie Motor, SOc. 

in cnm11lr:te rccdvinl! 
anti tT.-n .. mittin,: nut• 
lit <. llun·t hu.- until 
.rou ~re (1ur (".a.talng-~ 

WE ARE HEADQUARTERS FOR ELECTRICAL AND WIRELESS COODS 



IREAT.CHANCE 
BEAN EXPERT 

~-1,LECTRICIAN 
Learn at Home 

You witl.:-awake hoys and ml·n-think \\ h.1t a glC1 rious 
opport u1.iry l offe r y1111! Yuu k now t h.it thi s is rht: 
Electricul Age--rha t t hl: \\ ,ttchword of d1c day is ··J.)o 
It Llccrnc.ill" !'' T he ncl<l is widen inJ? d :1 ih . Each 
da \ secs somt- new elecu ical J i<>cnYen-, sc m l' llt'W appli­
c:iw,n or ll na,:1..- "j11i c." Grtat tr ;inJ i:re;tcr I r \H rhr llt"t'J for 
t:h.:uir al 1011 ! P ublic urili1it>. m11niripaliri1,, n 1 • f • 1r r~ :ind 
conrrot<lor• .. r .. c:illing for d ·c m.rn " ho lrn""~ cl 11 If • Then 
...-h\· not a '"-.r t he call , " hen it nw.ans big p ay for you ~nd the 
kia'J of "orl you ' ll be proud of? \\ hv nut pr pare yourself, 
" h1: n J. :i \H11-kno"n J:.k,tm;i l f,pc rt or' manv 1 ~ .11 > C)(pcricnce, 
olftr )flll du , "l'P''rrunify to l1:nn cl1: 1ri ·11\ • 
quickly, thoroughly and expertly at 
home in vour )p:m: o mel 

Earn $2,500 to $5,000 a Year 
I Will Teach You Personally By Mail 

I am revolutionizing the ccachin~ of elt:crricicy. l\f y nt:w pcr•on:d method of ins rruc-
.· tion is making a profoun d impri:ssion. 'a uu lea rn d u.ring )ou1 spare time. If you are 

workinit. :ou can k eep o n drawing you r salary while k amin,... ) ou can qualifv in a 
short tune t o command a nice. big sa lary-$50 to $100 a week a s an expert electrician! 
r instrUl'C )OU person:tll \' , I m:i kc the \\hole m atter so s imple fur you that you c:m' t 
h cl11 hu t le.mi. I show vou rwc 011 lv buw to d o :rnJ supcn·a-c clcn ri<·:il w"'k, hue abo h"w to eatimate 
on jo b s ~o d1:u you c:m ta"c cuutra<•~ at b ig p1oh1s am! c•t:tli li~h a hu~!llt,s 11i yuur own if ~"II \\l'h . l),,.n't 
thmlc th .11 you h:ivc to ha'''- '•Ille d1 <II i,-:il lnowl,Jgc or be cmpl11n:<l 111 ~nn1 clct t ri c:il wnrl: to t ah up my 
in,uu,uon. If ~ uu arc ambmo1u, :inJ <''3 11 r1:;1J anJ "ritt, I will t each y<1u ~ucct -.fully. .Mr insrru;t111n is 
bound t u 111: practical, as l ;1111 :i praccical cl<'Ctnc 1~n. 

20 Cm~plete Lessons JREE ! 
Think of it! :\Cy person al and indi ' idual insr ruct ions for 20 lessons without a cent o f 
cost to you if you ac t <J uick. No ch:1ri.?e to )OU fo r these 20 lessons, n cm o r latl·r. l 
make chis si:nsational offer to secure a few more live students :ir once. and to prove, 
too, huw <111irkly I can malt •II a h .,h·-~l:mcJ dccrrician. Bur v••IJ =u•t act at once! T hi' olfcr 1s 
Strit ily limit1J. Rcmcmhn, tl1oc fr c lh~um :uc n ot Ill< rdv samplo: I. " •II , h c ;, re :i regular pare of m v full 

F, ,, rrh• u..;111 11:., 
G 11:1 • Elutru. Cc1.; 
J <rrm rr ( 11 naal J\1<111-

u grr t(I 111111pu11 y 1mm-
11f11<111r rn /: J e 11 11 1· y 
E lectr1( M11t11rs; also 
iormulv ulfh Fa1r­
·b.1nks. ".11,,se & Co.: 
now C 111ulli ng Engi­
ri. t-d o d l h u d ar CJ/ ti.~ 
ll ,,.};. L ltttr&<Gl l 1wil1Jtt 

am} (IJmplctC l'<IUh<: in d i:r lrl (ll \, S 11J the C(>llpUll "r Jrup me ;r po> t ea rd. • 

· Send Free Coupon Today 

Mail Coupon Today 
A. W. Wicks, E.E., Dlredor, Wicks Electrical lnslitule i, 
81 West Randolph Street, Depl. 162 Chicago, Ill. I~ , f) 
\YiLhmrl ohlii.t,11 ion to me whal1·vrr: plt·:l"<' ~n<l tnC' fu ll 

1
1, ~ 

1
, 

d L-scrjption nf \1111r prr"'lnal in•trur1icJ11., in F lt dricit} a nd YJ,) f 
[llrtkula r >- uf )oUr ,.,,._.cial offl:r uf 10 l l'~son:. fn..-e. ;~i~, 

Xame. .. . .. . .. . . . ..... .. ... . .. . .. ......... . . ... I 

AdJ.rcss • .•... ..•. •. ... • . •••••. . .. .••• • .•. . • . . • •..•. • I 
I 

Pur yc111 r n3me ~nd address "" t hr fn o• coupon, 
or·a lctur. o r a p<»•··.1rtl, :rnJ 111 :1 il it tu me 
t"Uot\'. I \\ Ill send ) '"U ah ulu1dy fru , full 

p.articula rs ( rm\• ~eruatiunal >lier of 20 fr« 
lr•~ons. 1 \\ill abo -enJ) 1ou. postpaid free, mv 

;;rc:ll bool 1•11 electrical in•nur 11 11 aml rh1• 0 P­
r111tu11i1irs th:it arc open to rhc dcctnr.i l man. 

Thi< is wirhnut 1lo11hr nneof ihc most ri rn~rbble 
wurb nn rh~ suhjcc t ever wri11111. Ir 1l1·"nhi:s 

m) mull)<' :ind rn1·tl10d nfi nsm1n i1111 in full. You 
assume DO nbli ~~nons of aav kind 111 >CllUlll!t chc 

coupon. So \Ht11: todav wtihouc fail. Sl'llu the 
coupon bcforr you tu rn lhis r:i1tc. 

ALBERT WOOD WJCKS, E. E. Director 
WICKS ELECTRICAL INSTITUTE 

11 Wast Randolph St. Dept. 16<! Chlc1go, llL 

City.. .... .. .. .. .... .. . ';;tal c . • . ... .. ........ ·~----•••••••••••••••••••••• 


