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I[hen There's Trouble Getting lIbnu-
with a 6ender-(you sometimes have it with even the most complete outfit)-you
get into a certain habit-if your receivers are Brandes. It's the habit of looking
ekewhere for the cause of the trouble.

BRANDES WIRELESS RECEIVERS
get you into the habit of always expecting the highest efficiency-and getting
it,-getting increased range, clearer signals, strengthening of weak, long-distance

signals without over-emphasis of nearby ones. One
great secret of this Brandes efficiency is perfectly
rnatched tone-both receivers toned exactly alike.

But there are other secrets too. Send 4 cents for
Catalogue E whichexplains matched tone and all the
other points of Brandes supefiority. Every operator-
professional or amateur-needs this book. Send today.

C. BRANDES, Inc.
Wireless Receioer Speciaftsfs

Roorn 814, 32 Union Square, New York, N. Y.

N. B. We cannot sacr!fice Brandes qualttgr-hence the slight adoance
in pfices on all Brandes Receirers, necessitated bg the ptesent high rrlst
of aII rca materials.

"Superiot" Model Bnndes Head SeL
Pice Complete,55.50. Try il.

adion
Permanent, lnstantaneoust

constant

No batteries needed

No operating expense

No set screws or fine ad-

No lost messages

No static interference

justments
HE only wireless detector that h_as been found to be absolutely permanent.and needing no adjystmen_t-at any time. After

We will welcorne a

rotaiy switch, all metal parts silver plated.
J4UUreL.  JLZC 472\a22 X J  I rs t lCs ,

id to any part of the United States. Price

No delays or interruptions

Always reliable and
efficient

It never fails you

"".r"ru"i 
tests found to be the only permanent wireless detectoi ihut uph.ld its advertiier's claims.. You can jar and kick

the Tel-Radion, but you cannot knLck it out-of adjustment,nor destroyits sensitiveness.
Don't be misled-into buying a so-called^"permanent" detector.whose only attraction.is its low price. For a few

pennies you can construct the s.-"iyie yourself. Seil rp a piece of crystal after locating a sensitive spot on its surface. He
is a novite who doesn't know the secret. Every operator knows how unsatisfactory it is in operation.,very op€rator knows how unsatisfactory it is in operation.

ith any detector on the market by an expert, and we challenge anyone to disprgveWe will welcorne a comparatrve test wrth any detector on the market by an expert, and we challenge anyone to drsprove
arrvof t.rrll.i-". TheTel-iladionhasbeentesteiind approved by the experts of 

'some 
of the largesicorrimercial wiieless

"t"1i.fr* 
in America- Esneciallv recommended for shioboard and field work or'anv location subiect to iars and vibrations.

anv of our claims. The Tel-Radion has been testedind approved by the experts of 
-some 

of the largesf commercial r,t
stitiotrs in America. Especially recommendedfor shipboard and field work or'any location subject to jars and vib,rations.

Don't throw yo.r. rnb.ruy i*.y on toys. Convince yourself at our expense. We
price of the'Tel-Radion if not satisfactory.

any locauon suDJecr f,o Jars ano vrora[torls.
se. We pledge ourselves to refund the purchase

' 
The Tel-Radion is the lest p..mott.irt detector on the market. The Tel-Radion permanent wireless de-

tector is enclosed in a highiy poiished mahogany cabinet. Size'4rlx4tlx3 inches, equipped with a duplex
The Tel-Radion is the lest permanent detector on the ma
:r is enclosed in a highly polished mahogany cabinet. Si:
ry switch, all metal parts silver plated. Prepaid to any pa ffi:::;:,il;,irTtil":'"d":i:; $ 5 . 0 0

NOTE OUR GUARANTEE
\Ve guarantee the Tel-Radion to be superior tb any other detector advertised as "permanent" or will refund your money.
Equip your station with a Tel-Radion and lift it out of the amateur class. Senil for descrtplioe literalure.

TEL.RADION CO. 32 Union Sq., New York City



DUGK'S ffi ANd WIRELESS CATALOG
SOO.PAGE ELECTRICAL

MORE THAN I}VER
THAT IT IS THT] OATE

JUSTIFIES
CATALOG

YOUR \rE'RDICT
WORTI{ WHILE

15,000 of our catalogs
ready for delivery to
eager electrical and
wireless enthusiasts
in all parts of the
world. One of ten
c o n s e c u t i v e  s h l p -
ments of catalogs to
our  patrons dur ing
last November.

150 pp. Wirelese In-
atrurnents.

l50,pp. Electrical Sup-
prre3.

Over 40 pp. of Wireless
Instrurnents.

Only 8c. in starnpe
will bring thie unri-
valled catalog to your
horne. The great cost
of eatalog and the ex-
ceptionally low prices
(oftentirnee frully 25/6
below usual retail price)
prohibits its diBtribu-
tion otherwise. You
may deduct the 8c. on
firet $1.00 purchaee.

WHAT OUR BIG CATALOG CONTAINS
150 pp. Wiretess Instruments, magnet wire of all kinds, raw material, storage batteries, telegraph instrumen*, battery motors, commercial motors and gen-erators, sewing machine motors, telephoneq- step-down transformers..massage vibrarors, beils, push buttons, auto accessories, i lash l ights, hand ru"teinJ, iulbandminiature|amos.Xmasfreeout6tS,voltmeters,ammeters,tigtri i"gpti irts'.Vi;i i ;;; i i ' ]d;;: ir i i i i i . i '"?iJirl i , i
trical and mechanical books and geaeral etecuiqii Jupptllji.--'-

The william B. Duck Go,, 230-232frH="iilJ "'.

July, 1916 THE ELECTRICAL EXPERIMENTER
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New 1916 Edition Wireleaa Manual Ag

READY MAY lst. Send lOc. for It
. New.d.iagrarns. n,.; rl"?i...,:'ll:ff"""'J*:1.'jllii::**T":r,?:,'i":1,:: $;'i""r ae werr as riat of up-to_

date, relilble wirelees goodg. We rnanufacture a lofourail.'"s 
".d 

h;;Jb ih;;;y;;;Tlh.t oth.r" rnake.
Our Pocket Electrical Catalogue Y?8, ?41pages,, rnailed on requeat. fftir 

"""t"I"g,r" 
."-tri;-i;" t";ti;"lly everything ingenerar ueo in the erectricar rine and t" t.$;il 

mt"?"";I*:Uiif*:;.rrt;f;;1;;;. 
inforriration.

ilerco lilreloss Practlce Set
. Comprlseg a-r,egulsr telegraph key, wtthout clrcult
Dreaxer, a gpectel htgh plicb buzzer, one cell Red Seal
ory_Datt&ry, and tou teet oI grtrn Bllk{overed flexlble
coro. l ne m&lD otJect ot the 8et ls to enable the beRlruer
to mstq the wlreles code, and the buzzer reorolduces
the .Boud ol tXe 8lg[&ls ol tho mo8t modern- wlrelffi
Statrons perlecuy.
LlEt No. Prlce.

342 wlrelw Practlce get, wtth battery end cora.3i.8li

lr|esco lTlreless Spark Coils
illesco Botary Spark Gap

_ - EmJte a hlgh mulcel note. Can be heard at greater d l8tanc6
than tbe note lrom the sLatlonuy type. Cannot be mlstaken
Ior Stattc or other atmospberlc dlsturbancs. produces Due
w-ave ot-low dmplDg decrement. lncreses tr&Dsmiil,lng-efl-
clency 20 to 30 oer cent.

The rotttltrg member hag twelve sDuklDc Dolnt8 mouted on
a htrd rubber dlek and ts curled on the mbior sha,lt. CaD be
utrd ou ou spark colla or tfansforDers up to I K. W. IIas two
Etatlonary eleetrodff wltb sreclal adlutinc devlces.

Our Globe Motoc ls u8ed. WitI operate on 110 A. C. or D. C.
cl[cults; sp@d ol 4,500 R,.P.M. aho made with ou elobe
Battsy Motor, whlch cen be optrsted on a Elx-volt, circutt.
List No. 

- prlce.
2 2 2  M 6 c o R o t a r y S D a r k C a D . 6 v o l t . . . .  . .  S t 2 . 0 O
223 M6co Rotary SDilk Cap, 110 v.,  A. C. or D. C..  .  t3.0O
216 Rotffy UDlt Only, with two Stationtry Electrodes

l o r  3 / 1 6  l o c b  s h a l r . . . . . .  5 . m

Have low curent coEuuptloD. Best to oDerate
04 dry b&ttertes. Cont&ct pointE ol heavy platl-
num trldlum. Ira8 prlwy condsef ln cse.
Mede tor wlreless work. permlts of close tultrg.
SDsk at lnterrupter reduced to & mintmum; Bpek
ls heavy; made tn )Z-lnch to 4-lnch slzes. Ou
MaDual grves all the t@hnlc&l potDts.
Ltst No. Hce.
462 Spark Cotl, I lnch; con bo operated on

6  R e d  g @ l  d r y  b e t t e r t B . . . . . . . . . . . . .  l 6 . a 0
No advan@ ln prlce ol colls yet, although Drlce

ol @terlal ls hlghq.

l ? P t r k P h a c  .  .  . l l 6 s l e 7 f t
l l 4 g \ S f h A v c n u c  '  .  C h l o e g o TAIIHATTAI{ ELECTRICAL SUPPLY CO. I t OO Plnc Struat . . gt. Loul.

6O4 ill$lon 5L. 9.n Fr.nol.co

|'ou benefit by mentioning "The Eleitrical Erperiwtet2' uhen witing to adaertisert.
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New De Forest Radio
Telephone Transmitter

For years inventors have tried. in vain to produce a reliable, commercial wireless
telephone, The direct current arc was unstable and noisy. The speech was indistinct. An

expert was'needed to operate the arc.

It is entirely fitting that Dr. De Forest, should have developed his
famous AUDION into a generator of high frequency currents o[
absolute constancy and thorough reliability.

The arc is completely eliminated. The oscillion or audion generator
replaces it, providing a practibal, commercial radio telephone of Iow
cost, iow operating expense and simplicity. The speech is at Ieast
as clear as a wire telephone, if not rnore so. The set remains in

ad j ustment indefin itely.

We offer radio telephone sets to cover from one to Iro miles, either

transmitting sets alone or complete stations.

APPLICATIONS
For yachts, house-boats, commercial ships, barges, tugs and lighters; for private and

amateur use; for intercommunication between islands; for power transmission companies;
for railroads; and a thotrsand other uses.

Low Initial cost Low operating cost Thorough Reliability
Clear, Distinct Speech No Special Operator Required

Enclose statnp for neuo bulletin FI6 on Oscillion Type Radio Telephones

TTIE CTENUINE DE FOREST
TUBULAR AUDION

Is sold sepantely to any ama-
teur who Dreferg to build his

ts"J,*i'Sl Price $5.50
.Adapter 40 cents extr
Getthe Bulleti* ( Xl6)

THE DE FOREST AUDION
"There ie only one Audion-the De

MOS1I SENSI]IIVE
The Bulletin of the U. S. Bureauof Stand-
ards' states that the De Forest Audion is
fully 50 per cent. more sensitive than any
other known form of detector (Vol. 6' No.
4, page 540).

MOST RE,[-[^AB[-E
It is not affected by mechanical vibration
nor burned out by static or the transmitting
spark. It never'fails at the critical moment.

The detector is the heart of the receiving
set. Why waste valuable time on an in-
sensitive, unreliable detector?

The genuine De Forest Audion is nowwith-
in the means of every operator.

Foresttt

-  / - ' ; j /

THE TYPE R59 DE FOREST AUDION
DETECTOR,

Incorpontes the Audion Bulb and the genuine De
Forest patented circuits with the most approved
accessories needed to form a complete detrctor.
The most popular Audion n

Detctor ever offered. r 'f icg $14.00

Ge, the Bulletin (Ml6)

SEND FOR BU[-[-ElI[NS X[6 AND MN6 DESCRNBING A[.JD[ON

Det'bctors, Audion Ampli f iers and Audion Receiving Cabinets

DE FORES]I RADNO TEI-EPTilONE &TEI-EGRAPHI EO.
101  PARK AVENUE

Mahers of the

.  - !  -

Highest Gtade Receioing Equiprnent in

NEW YORK,  N .  Y .
the Wotld

You benefit b! nentioning "The Electrical Etperimentey'' uhen writing to adaertisss.
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THE ELECTRICAL EXPERIMENTER is publiehed on the 15th of each
th at 233 Fulton Strtrt, New York. There are 12 numbers per year. Sub-

has been included. ALL

F
1

: l

l[[ne Elestnnsal Experflnnenten
pubrished by Experimenter pubrishing company, rnc. (H. 

".Hlr&:tl:":tf;ti:::'Jffi"I:;T;"",*, 
M. Hymes, Secretary), zss iurtoo Street, New york

month at 233 Fulton Strtrt, New York. There are 12 numbers per year. Sub-
rcnpdon price is $I.0O & vear in U. S. and pomssions. Camda and fdreich countries.
$1.50 a yebr. U. S. coiras well a.o U. S. e[amps accepted (no foreign coini or stamps).
Siagle copies, 15 cents each. A sample copy will be *nt gratis on request. Checks
$1.50 a year. U. S. coin as well a.o U. S. etamps accepted (no foreign coins or stamps).
Siagle copies, 15 cents each. A sample copy will be *nt, gratis on request. Checks
aud noney orders should be dram to order of TI{E EXPERIMENTER PUB-
LISHING CO., INC. If you change your addres notify uB promptly, in orderLISHING CO., INC. If you change your addrew notify uB promptly, in order
that copies are not miscamied or lost. A green wrappef indiatea expiration.
No cobies sent after exoiration.nlries sent after explration.

All communications and cot

has been included. ALL accepted.contributiom are paid for on publicstion. Aspecial-rate- is p_aid for novel eiperiments; good phot6g"apUs a"co-pa"y6g the;ue hichly desirable.ue highly

contributions to this jourDal should be addresred
AL EXPERIMENTER, 238 Fulton Stret, New

. THE ELECTRICAL E{PERIMENTER. Monthly. Entered m recond-qlaqs rotter at the New yo"1 pj,st Omcc, uAei.+ci ot boi,gr""" oi M".;[ t;ib?6.
Ttle registered U. S. Patent O6ce. C6pyright, l'Sio,-bv-b. p. C;..-l_n"-.: ti;;
York. The contents of this^ magazin6" aF 

-cop'vrigtrieC'ani -;irrffibi' 
i;reproduced without glving fufi c-redit to ttre birUilcalion.

__ TH-E ELECTUCAL EXPERIMENTER is for sale at all news etands in the
Uuitpd States aqd-_Canada; also at Brentand; St A;N; a; l,Or;;;pff; iid;
emAdvertising Oftce,58 E Washington St,, Chicago,lli.- 

--

ANNOUNCEMENT
S will be noted the pr.ice of The Electrical Er- ., Morl publishers. at the present time are cutting downperimenter has been_ increased from ten to fif- the volume of their publ;caiion, io ;;.1 ;h; ,t"S*.?i"g-iir:
teeg_cents qer copy.b-eginning.with this issue. crea-ses aud they can^not be blamed fri-ii. 

- -

We have hesitated for months to take this im- _ We, on the oiher hang, will steaalli-in;;ease the volume,portant step, but- circumstances over which we though we probably will' not make iny prolits whatsoevei
have no control l inal lv forced us to increase the for a vear or morE to cnme Thic i"J,, . ' " i ,^.,r , ,  h-- 1--^-ij+=sz have no control Iinal,ly.forced us to increase the for a 1.ear.6r morE to come. This isiue'aliead; ir;;;;;pr15, if we w-ere to continue publishing your magazine. ̂ ^-. enlarged_-eight..pages; further lir"is witl Ui-iri.r-s.a ,tiii

.^1,1:-.o*:_"1p:pli:il_c Tig'?ll.: ll_"J:,c,":: lp f.:t",89,% m.ore. .We-wilinit iermit ourselves io ro*"i-ir,.';;";;;;
to ,l2o7o, due to the extraordinary-ggndifons .with which the high_ stan44rd of your magazine. O" 

- 
ttt. ;;rl;;d: 

""";;il
publisher has to contend today. We will only enumerate a nurnber will show improvemEnts ou.r-th" pr;.Ai;;;','.r.-''-
few here r n^- ,  We are now. prepir ing a series oi n. i  i rppi. ' - .r t . ' t fr .
. Our p.rinting.costs us 24/o more this year than,last year, fl.t,t9 appear in-.the.."r'ty iatt. 

-ifr. 
firs.;h;i;;;;;;";;

due to.higher labor.costs as well  as to the prodigious in- I \ l r .  nlarconi in-the Auguit,  1915, issue hi j  t i i " tgn' i  j t l i f ,  . .crease in price of ,all inks. many requests for morE such piitures, suitalrle io. fr;;irr-g:
un account of the enormous demand for al l  pr int papersr that we_decided to add the fbl lowing i ;  ih; l i ; i , -Eal;of i :

there has been a constant shortage of sqpplies for several Tesla, Fes.senden, !fqF'e1.rt, Hertz--ali- f;;";;"'.1..t;i;;i
months. The same pa.p^er which cost us 3.65 cents a pound men-to adorn your. den, your la6oratory, your *i.e-less iia-l?_st_year-now costs 4.90 cents a pound-an increase of over tion, or your workshop.' These piitures, printed on expens-
357o I The same paper^in the open ,6F ,il N h . 6*w Fte lve art palei'b; 

-;il;-r;;;;;u];

m a r K e I n o w . D r r n g s y c e n t s a D r o c e s s . c a n n n f h c t n l r | l n e r |
pound, a' increasJof 123/o over DEPARTMENT oF coMMERcE i;;;";"'"li^"i,fr"i"g."o;. Hf;:Iast yearl g togravures such as these areNor is this arr' o' tli:l'ii,1 SH0RTAGE 0F pApER MATERHT !,ttl 

"1""*i, f,:'Ti:i',ij:all the photo-engravers,
l y t h r o u g h o u t t h e . c o u n t r y N ' e n ! w i t h f o r t h c o m i n g i s s u e s o f T h e
ii'toa-iof;.'ui"i, raisin-giheii prices SaOe Your Waste Paper and Rogs ilirtiii.ii-.ii'i;;7,r;;;r;'. Arii;;
i n a t r u 1 y a s t o n i s h i n g m a n n e r . d e m a n d f o r v o l l r m a o a z i n c i c
Line-cut 

-engravings 
i'hich cost T[o rttGltioa of thc Dcperhcot of Conncrcc ir rrllod, by tLc b;;iid 

-t. - -" { "-'

us zl0 cents previous to April prcriitcrtof elrrycprpor nrmfrcturirgcoopur,totnc hct trrt placing l# 
t;li:; 

i;-ftl*::
3rd now cost us $^1-00 apiece, a +. irrrct ioul[orhgcof .nwurtcridfortf ,cnrnfectr.rc ire*sai^l i i i ]  

"n ""rfv 'd"t. . t ' -^li-ttle- matter of '125% incr.ase. of FpGt, t$d-fu og.u! oid prpcn Hg wo $* thc Foi-a shortli-.-ih"*l"t.crip-
Half.-tone engravings (photo- D,cnutrcof rlould nrlc it Lmvu thrt thc collcctiry -j..tlp tion price of Tie eliitiirii-Etr.
g-raphic reproductions) costing us of rq_r ud old ppon roold gcetly httcr slfuting 3oditiorr for pcrifrenter wiil r;;il' 

'-$1.00 ";

$1.00 each before, now. stand us Alctitrlonullctrrcn year ($1.50 Canada 
"ra 

f'6iliiri
$?.00 apiece-inc.rease.l0\7o. And $oucthirylilo 15,000 touof diffcrcrt tiu6of prpcrud in ordir to enable t""airi t;-i."-k;
these. are only _the prices for tlte grpa borrd uc urnufrctorcd crcry dry iD th UoitGd Strto rld advantage at the old rat;. 

- 
N;

smallest possible engravings. On rhrycproportiouoftf,ir,eftcritlurcrvcditrpltTorcrcooHbc subscription can be 
".cirri.a 

ioi
the larger . ones. our cost i.s-_ of urcd ovcr grin in rooc chg of prpcr. A hrgc pin of i! Lor. more tian five 1.ears at this rite.-
course mu.ch highe.r. As.an-illus- cvcr, b cithlr burnod or otlcrriro rgtcd. ilfu, of courc, bu The new raie will be $1.j0 a
tration. take the la_r^ge l-talf-tone toborcpLccrlbyncvndcrirta htf,ccrrtyhirtortottf,cprpcr year ($2.00 for Canada 

"nd 
Fo.-

engraving on-page 153. The_usual induty'poblicig wer givca to t[c irporrracc of rvirg ,.S; 
' 

!t lign).'
price heretofore was^$3.15. .It b cf rclrccly [n Uiott n 

" 
nor.' Thc D.prruci oiCor \Ve rvish to take this occasion

costs us S5.z) now l- I ne read€r ucrcc ir 3hd to briry thir urltcr to tf,c ettcntiol of tf,c pblic h to. thank our readers for their
may. compute. to his own satis- tbclopollrtpnaici|rcrdt n yflort rr 

-Alilb;tr;d"; 
splendid support in the jast-and

faction iust how much such. an a; til';rhs'of ,.s, -d 
"ld ei;r; ".in 

'"'" r;""i".;li;ii; *:e earnestllj pr"y th"i tiel: ;;;
increase amounts to on the trvo ;;;r;d;rr'-l . aitiiiuru a.n="p"i--, i-*.rii stgl{ b1-us duiinga trl.irs ftri"e,hundred. odd engravings appear- ;;pF?;; mrrir.rirtr which ii as extrao"rdina"rt;Jit ;;;
ing in this issue' 

,-- -r . Abtof lcrhrrhpepcrrtoclrcubcotrircdfrouthhcd utfotese.n.
Summing up, there is .scarcely C1n$;i'Cfu.ncc or gorrd of Trrrla In return, we pledge our word

an item connected with this publi- 
- ---;;;-".nEDFrEr.D,sertrry..r 

to spare, no e*pense"or effort to
cation that do.gs-not cost us any- ffi.#X;)-* *_", ,-":::':::_::,:.::, make The Eteciiicii E"i;;i;r;;-
where from 5s% ta 2gna^ ̂ ^i^ ourreadas can do much tesrds hetiins"iif"rl,f,rlf 

ili ;ir:;;" magazine that you will
this year than last. at tr,ir ri"l 

abwmalhieh'a,n costs"bv hreding the urs ' 
welcome month after month like

ment, .qopy .for copy, The EIec- an old and staunch trie"a. itri
trical Erferim'entcr. costs tts 8?/o.more to ptoduce. than.3 one magazine that has the latest and most .*.tu.iuilr.*r,
year ago. .Nor js.there a favorable outlook that prices wil l  months ahead of any other publ icat ion, and the ;; .  ; i l -
so,on recede. Quite the contrary, _all materials _as well as zine serving its reaiers firsi, last and' all 1ti. 1i-. ir-itt.
lab-or ar.e steadily incr.easing and .it will probablv be years pursuit of iru.e -light and knowledge, not being ;t;-;;";;;
before the markets will h_ave readjusted.themselve-s._ of any special-int-erests, nor buildlni a laige;ir;ula;i;n-;;

Were it not for our advertisers, the increase of 5 cents the eipense of the present editoriaT policrT.
per copy. would not come anywhere near reimbursing us In turn may we ask.y'ou-to speak a-good word for your
for our higher costs. As matters stand at this moment, magazine once in a while?
we are really worse off now, in point of revenue, at 15 cents
a copy than-at l0 cents a copy last year. THE PUBLISHERS.

to: Editor, TIIE ELECTRICAL EXPERIMENTER, 238 Fulton Stret, New
York. Unaccepted oontributions cannot be retwned unless full retm postage

r+7
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THE ELECTRICAL EXPERIMENTER

JUST BECAUSE
We build high grade apparatus
and avoid making things so
cheap they can't be good

DON'T THINK
your small orders aren't wel-
come. Your order for a bind-
ing post or rut will receive the
same attentlon as a larger one,
the bcst service we can give.
Our two catalogs, aggregat ing
160 pages, contain not only a
complete list of Radio and Elec-
tr ical  apparatus but also many
small parts and raw materials
often difficult to obtain.

Botk books senl for 6c Postage

CLAPP-EASTHAM CO.
l4l Main Street, Cambridge, Mass.

J  u ly ,  19r6

Semi-Quenched Cambridge Rot.
Discharger

'The 
Cambridee Semi-Quenched rotat ing srark

r lrscharger is complerely .enclosed,.  hni  gias.-
covprec[ inspecrion opening, var iable specd
m o r o r . o f  t h e  h i g h e s t  q u a i i t y  a n d  o p e r a l e e  o n
aDv wrete)s tranJlormer'  

pr ice $32.50

Graptrite Potentiometer
Graphite Potentiometer res st&nce 100O ohrns,
carbon contact point' 

Ptice $2.25

for breaking
Silver r:ointsr
marble-base.
imitatiom.

Charge Storage Batteries

f tom alterna ring N.rreirt, at. home,. ^gorage, or
workshop wrth. ouT Llectrolytrc t tcctrhers. Sale,
clean, economcar.

Price $7.50 and up
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ffi F""E-E=;rGion to N.* York W
ffi A REMARKABLE OFFER W
:il \trfHETHERyouliveinPodland, I\[aine, or in Portland, Oregon, you now hrve the finestchance of alifetime to come to hlZl

ffi " ""it"Jlf;ii.l:#:l',"f""'f"i1"''{",ilf Hs{ilffil.*"$lrY;t:,\:::i i:,i,3la ru," to New.york_and back to your F.o-.i ,Her9r Wyr\) I'he Publishers ol the -LLEcTRrcAt EXPERTMENTER wrtl pav your rallroad lare tO.L\ew IorK ano oacK tu yuur !!urE. rruucr (ny

-d accommodation wili be provided at a uell-known New York Broadway hotel for two weeks, You may come. any-tlme between ,o,t
Vl" j;i;-i;t;;d Septe-t".Totfr.- j".1 itrl"ti*t'uta ehancel "Youalweliswanted to come to NewYorli,the cityof wonders, the e\W.
l/LS hrlest and most marvelous city in the world. S-ill you come? 6f
M READ OUR OFFER M'f i[ 

AII we ask is thaC you visit your friends and acquaintances and obtain their subscriptions at $1.O0 a year.' Almost evorvbody ylt[al W
va\tn int . i i# in i i tdreic i i . icnani ig icup: io-oate-puui i idt ionastheErscrntc.r lExpgnrupl t tn. .Near lyev€ryonehaSmoneyLoSqareand' .wi- th.a
^Gl fi'il6f" *giir?, v"-,i-ff6nds and even .strangers may tji niisuaOed ioiubscribe. Oncevou Eet the knaek you can t'akefrom eighl,,to.flfteen_su
VlL tiii""" i3"v?'f"Up"ti1il-oue.i *"-*iii iurnifi von-tiee wi ttr a shoit trea I ise on how t'o 

-eet 
iubscrintions. ) Bv sol icit ins from one to two hours

/Atd durngyourspare'me,youwr.surprrseyourseunow-manypeopleyou.willoeableio-cbnvlne6:tirattheyshouro'.Li'.iinJti,.'irrr,^fat,,;Tfil9l 
\Vj

y;y After sceuring the moncy send us t,he cash or Money qrdor and be sue.that the €nvelope and letter are ptainly.marygg,'-pyyt::1,:ii"6iit 
y6

{g t$,j;I*::*'Jl"ssl.+*J*Ld:1,fl":*B:;iii,fll""*ruJ"'l;""dil#iil;=.:tt**i1ffi,::*.".19""?ts.::ilhlolY8.:svs;"#'?i"iy"'"'si,,?d tiu
'ffiT *no,lHi.:oif'E"Ji"Htrt"git"r?t"il8ffSr"fl,?if':; or subscriptions betwcen now and closing date wll be enttled to the rree excursion to New re-rt?J 

York as described above, or one of tho other pdzes we mention below' 
RIJ

K( RULES R
'*nn lst. A! .subscrintiom must be sent to us within twentv-fou hous after 5th. cotetscloss 

3tJ"'"r'Ilth l,l3"i,{"Jil 
tft} 

i31fu?t#tli"*"tlTf,Alt; ,ft'
rtvll recerDt ot monev.

K( 
t"u' 

*;,t,:l*t;X1?,"Jisli:3-3ffi:#"t,gg.ifr"Y't*1 
t']t*' $1'50 in canada q+ ihgi"i; wlr be announced in our..August issue. Wy0! 
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il"tiiitiJJ'il" o-itt"a. Prize will be eiven to ?th. Subscriptron agencies are not elisible to comoete.

,{u) winner resardtess of how many subscriprions are senb in. stn, if i*o-i. *o."-p"."on" .re .i"a ri i t"J piir"""ich wil l receive the prize 
AVI

A/. atrt. .[rvooe, Eiih"" 
"e*, 

if over lz-years olcl, may participate in th6 contest' tied for' yn

I/L\ ADDITIoNAL PRIZES ffi;
91" 2nd Prize. A gS0.00 Wireless Out6t (Sending and Receiving).. 4th Prize. A $12.00 "lngento" ZlxSl folding camer-a. - -. ilH'tr& 
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convince yourself how easy it is in these prosperous times to get subscriptions for 
W
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Number 3

A Long-Distance Electro-Mobile of the Future
l \TOW that the cost of gasol ine has so
I \  much increased many are wonderins^ ! what wi l l  become of th.-urto i i - i rrE

fuel cost continues to r ise. I t  is said thit
electric automobiles are too expensive. the
storage system too inconvenient and bulkv.
and altogether unsuited for cross corrntiu
tours. l t  is the purpose of this art icle to
advance a .plan whereby the electr ic auto
-?.y,qe made,.not only more convenient and
retlaDle, but also more inexpensive than any
other vehicle,

According to this plan several of the
most prominent and best suited highways,

By Hubert A. Mcllvaine

t-o present aii accidents. Step down trans-
formers should bc placed at  convenienr i r i -
tervals,  a long the high vol tage feed wires,
and th_e_s^e should su11ply a vo-ltage of from
80. to 110 (as is  found-best)  to" the t ro l iey
wlres,

The automobile should be equipped witir
a storage bat tery large.enough to-run the
:,"r .rof. a tew mlles, rn order to get to
tne trollev-

The power plants could be owned bv the
state or  nat ion,_and kept  up in the iame
mal lner as the highways are keot .  Then
each car could be equipped with a watt-

Sedan and.star t .  He would then run on
nrs s lnal l  d l rect  current  motor and stor_
age system, with which he could orobablv
nrake 20 mi les per hour,  unt i l  he st iuck thL
electr i f ied highway. He would then oass
under the r ight  hand set  of  t ro l lev wires
and. Iet  h is f lex ib le jo inted poles contacr
agalnst  tne wlres.

.  I f  necessary he could then use his large
al ternat lng current  motor for  chareine his
storage battery with a small directluirent
generator while traveling. Electric heaters
to marntain a comf or table temDerature
within the car would be installed as a

A long-Distance Electrc=Mobile Which Takes lts power-- i; ili;s'D;i-v;;6;i,;n;;;i;'gt fi:s fiEi'sly."'i\fl?Iir"Jl,l",fi:H'*aj,l"t'tfjEn*-"".3:",1J"*$t: the Motor while the car
running east and west across the continent, meter, which ,houl i  be sealcd, arrd. ir  .h;r l ;-  

=;; t ;J, 
of .ourr..  At meal t ime he couldand a l ike number running north and iouth, beanirnlawfui; ; ; ; ; ; ; , ;" f ' ;he sea1s. Then, pul l  out on one of the side roads con_or roads between impo?tant commerciai at dif feienisei- i t i r . i" i i t . 'cars should be i t*. t .a beforehand for the purpose, andcenters; should be selected, and great power run into ; ;ffi.;; i;-ihe^'county seat,_ per- cook his meals on electric heaters. _Electricplants should 'be erected along these. 

-High 
haps, and-ihi *ltt:-.t*.'.."i, ."i-tl.L, in"t".r;o. and exterior lights could, of course,tension 'lfeed"'wires should connect theie 
""it- ""*-..ii. 

,m".1."'Crr" .1rr.9nl oii,i i. ,iii,a on the car. A sma1l wireless tele-powerplantsandrun a'longli:,*,h-"F]t"",h .o'la-irrr.;. p^id'i;;- ii'much the same pho.ne might even be used to keep in touch
:f .,1:,liql,y:fs,Jle11 

slould be.two sets ma-nner as taxds are paid. : with home or office.of trol leywires'oneon each sideof theroad' l f ,  for ini ianc., 
" 

r i"r ir i" ing. in pennsyl- "* i i l  
a l i t t le experimenting this systemrt will of course be necessarv to..use two' 

"""ii 
*i.-rr"d-ig;;to.-si.'i-ou"is.ome c,itd 

"orid'b. 
made a very reliabTe, cheap andtrolley wires, as there are no rails for a winter day-ali-rrJ*"rra'r,*e, to do would con,rinient mode- of iravel, besides beingreturn circuit' The voltage of the trollev be to go out to his t";;;.:';"d 

"it* 
g;tH;g ;";;yl"g proposition to the sovernment andwires must, necessari ly. 6e low, in ori ler hit  p.; i . ; ; ; ; ; ; , i r ; ' ;?;r;-hl;- .1;r. i ;  i  "r . i .n, ro rhe people. 

-
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being dimmed,
while red and
a m b e r  a r e
brought to a
g  I  o  w ,  e t c .
I \ loonl ight  is
only the liglit
f  r o m  t h e
dimmed blue
lights rvith just
a t race ot  the
g r e e n  l i g h t s .
But  of  course
it takes an elec-
trician of ex-
per ience t  o
handle t  h e
switchboard to
- - +  + h a  m a v i -
6 r L

r.num of results,
T h e storm

scene gives the
electr ician h i  s
real chance to
show his inge-
nuity, however.

r 5 0

thrust and a
p a r r y  a s  t h e
cluel starts and
the sparks flY
f r o m  t h e
swords ; this is
your f irst intro-
cluctiou to some
of the unusual
s t u r - r t s  t h a t
electr ici ty does
on the stage.
N o r v  t h e s e
v i v i d  s p a r k s
l v h i l e  s t a r t '
ling and myste-
r ious are not so
mvsterious af -
tei al l .  And
surely neither
Faust or Val-
e n t i n e  a r e
sources of etr-
ormous qllan-
t i t ies of elec-
tricity. Instead
they are ntere

the swords touch. The sparks are simply
what 1ou l tould see when 1ou open any
srv i tch carry ing current .  b.ut  in. the midst  ot
a tense scene on a darkened s lage l t  ls
mvster ious.  Figure 3 shows the rv i r ing

.  d i isram which ls  s imple though ef fect ive '
But  i t  is  in the product ion of  natural

phenomeua that  the stage elcctr ic ian is  at
1-ris best. llis artiiicial sunri.se and suttsct
are rivals of nature tl-rat are simply mag-
ni f icent .  and their  product ion is  the height
of  s impl ic i t r ' .  In ser ies wi th the foot l ights,
borders.  and proscenium l ig l r ts  are adjust-
able resistances so i r r ter locked that  the di f -
ferent  ser ies of  colored l ights ( there are
f ive sets,  whi te,  amber,  red,  b lue and green)

m o r t a l s ,  e a c h
starrc l i r ts  o:r  a metal  Dlate to which t i re l '
made intact  t l r ror-rs l i  Inetal  heel  p lates '
These metal  heel  p l i tes are connected to
their  swords by a f lex ib le cable running
concealed ul  their  legs.  Tl te source of
current  is  t l te i rouse l ight ing c i rcui t  con-
nected to tire metal plates through an
incluct ive resistance al lowing al rc ' t t t  10
amperes to f low through the c i rcui t  when

Electricity's Part on the Stage
r  7OU are  s i t t ins  in  the  darkened theat re '
Y \ ol lr  eves .f i1ed on two characters
r ivho *i t t t  swords unsheathed aP-

nroaclt each other l ,ent on avengittg a-*.one. 
It is Faust with its wonderful

story that holds your- attention and.causes
tf,l 

"?. 

lean forward with bated 
1.utn:

when vatentine and Faust rhrust andrar?;i:;11,?il:'ri,"tlflil,t.tl"lirlhe Power

are gradually lighted and extinguished'
For' i"nstance, to 

-produce 
a sunrise the

sreens and blues are gradually brought to
6alf slow, then rhe red and amber fol low
with ihe f irst set dimming while of course
the white is the f inal to simulate sunl ight '
For sunset the order is reversed, the whites

Behind the Flashes Which There. amidst
the irowl of
wind. the oat-

ter of. rair.rclrops, comes a blinding flasli oJ
l iR^.lr tning. Fur instance, in " l i ing Lear,"
t l iere iJ a rvonderful storm scene. The
lightni: :g plavs arottnd while peals of
thunder-shlke the bui lding, a bolt  of l ight-
nirrg comes f rorn the sky and str ikes the tree
to t le lef t  of the stage. There is a crash and
where a tree stood before, there are only
pieces. This scene when witnessed by ,an

Fig. l. old King Lear Has a perfect Right to Appear Surprised, when the Stage Electrician of To-day Can Produce a Lightning Bolt 5o Realistic c This
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interested audience is hardlv analvzed to
find out how it is produced. 

-Yet 
to the in-

itiated it is simple. A circuit is run from
the stage switchboard to a machine as in

if they would be so fascinating if he knew
they were only litt1e flashlight lamps behind
tiny holes in the back drop, and lighted
and extinguished by an ordinary motor-

t inguishes the stage footl ights and in their
place.he l ights.up leve.ral blue la.mps around
tne stage border, at the same t ime start ing
gradually his projecting light. At the start

a green effect is produced on the-1 
scrien due to the c-olored coating of

I the sl ide, and f inal ly the ghost ap-
I pears which is the project ion of the
I r11"S,q on the..slide in the projector.
|  _ r rna l l y  i l l e  s t rde  ls  s lowly  femoved,

I 5 I

n a grass-
ected up-
which the

Fig. 1, while the apparatus is seen
at Figs. 2 and 2A. The current sup-
ply and switch are of course at the
switchboard and everv time the cir-
cuit is broken there is a flash. On
account of the machine depending on
a solenoid A it requires direct cur.
rent for its operation. The solenoid,
actuates the core B. When the core
is drawn into the coil it brines with
i t  a connect ion on a toggle jo int  ra is-
ing a carbon electrode rihiih touches
an iron pIate. As heavy current is
flowing through the carbon and iron
plate it is obvious that a flash is pro-
duced whenever 

' the 
core is  t l r iwn

into t l re coi l .  This f lash is  your srage
lightning and several machlnes oro-o-
er ly  d ist r i l_ruted produce wonderf  u l
ettects.

"  
Brr t  the_ bol t  of  l ightning was not

rrorn such a corr t r ivance,  Ior  vou
would dist inct ly  say,  " I  saw a bol i  of
l ightninS."  True,  brr t  i t 's  just  as
srmple.  l t  consists of  two concen_

thus causing the ghost  to fade away.
Our illus-iratioi, fig. 4, shows 

-a

ghost  produced by employing a mir-
ror  so placed before the audience that
it \Mill reflect the actor's imase before
this rn i r ror ,  the lat ter  being i l lumi-
nated by a projecting larnp, throwing
its rays upon the actor. lVith such
an arrangement the ghost can be
made to perforrn various stunts im-
possib le of  at ta inment wi th the pre-
vious method, unless a moving pic-
ture film is used.

Another important use of optics
and electr ici ty-for stagecraft woik is
that of project ing skerches as rapid
as they are made- Thus, for example,
rn ffrovll.lg pictures, of tentimes a
man is seen dressed as an art ist who,r ,irr1i1|rrr',i ' i i l i i;iriri;ri,L,irtrli,irir{ir4_' . ,,tr1}rff4r&wfml is busily sketching on his desk, and

It ls a Simple Matter_ to Pro_duce a.3Chost" on Any just above the sketched picture ap-
Modern Theatre Stage 

- 
."" . .  Tf seems eq i f  rrnrr  r i rpra rrrr+^h_

{ ny  JusL  a r rovc  L I l e  sKeTcnec  p l c t u re  ap -
pears.  [ t  seems as i f  you were watch-

ing him draw the picture. Lately, cartoons:
driven sign flasher for a -large stage or by have. been.thrown on the screen by different
hand on a small  or-re! Of ciurse,6nly oni mov.ing picture companies.. The-apparatus'
or two are l ighted at a t irne ancl then onlv used for project ing t l-rese sketched pictures,or two are lighted at a tirre a1d then only tlsed for. proj.ecting tl-rese sketched picturesr
for  an instant .  The n.roo'  that  vou havi  is  seen in Fig.  6.  I t  consists of  nothinefor an instant. The n.roon that vou have

is busi ly sketching on hi

ng
watched r is ing. i .s  lot .necessar i ly-a yel low more than an arc lamp enclosed in a g lass-
glass globe,  wirh a l ig l r t  in  i t , -  but ' rnore topped. ta l , le.  . l ts  r_ays are projected upr
probal ly  a stereopt icoi l  proiect jon that  is  ward t l t rough the table top uporr  which thestereopt icon project ion that  is

il*UX;"f, J3"F;1|ff "; Tjtts Lantern with wh ich
Drawn bv thJllt'Cartoons 

Being

r ight  instant ,  and of  course leaves a t ra i l  of
f lashes that  t ravels too fast  for  even an in-
qqisitive audience to understand the de-
ta i ls .  The t ree is  pul led aDart  bv a readv
stag-e ftand and then when ihe boit strikei,
as far  as the_ stage is  concerrred,  i t  i ;
s imply an explosion of  a smal l  quant i tv  of
_smokeles_s qowder in a sheet piaced in a
box ignited by fusing a piece of fine
( - \ o .  J0  o r  sma l l e r )  magne t  w i r e .  The  es -
sent ia l  of  a l l  these stunt i ,  however.  is  their

ffii};f 
in harmony and being timed to the

.."Movies" play a big part on the stage,
brgger_thau-many people th ink,  for  wi th-
out  "Movies" the wonderfu l  c loud scenes.
tornadoes,  etc. ,  would be impossib le.  Oi
course,  many of  these scenes are produced
on a rotary stereopticon plate and- stereop-
t icon lantern,  but  af ter  a l l ,  those are modi-
fied_"Movies," and to-day no stage could
produce rippling water or water-falls with-
ot t  them.

.  Twinkl ing stars a lways have a fascina-
t lon ior  the theatre-goer,  but  we wonder

caused to r ise b1 the change of focus and
that changes i ts. color L1 t-he use of r l im-
mer-control led colored larnps in the lamo of
the project ing rnaclr ine.
, Sunlight streaming through s-tage win-
dows rs of course only the ravs of a sDot or
"bunch-light" properly d-irected. Stage fire
lslr t  ( tangerous elther, for i t  consists only
of .  som,e red, _1-cl low and blue si lk str ipi
l ighted bv red lamps and agitated by a smil l
electr ic fan. Perhaps i t  Ioesn't  siern that
as simple a scheme as this will procluce real-
ist ic f lames, Lut the fact remains that i t
does. lSee Fig. 5.)

Yes, but stage gharf.r you rernark; surely
anythrng so .natural ly mysterious must be
almost as ml sterious on the thearrical
stage as in a haunted house. Well now,
let us see Mr. Stage Electr ician brins oui
his ready-made ghost arrd see i f  he iJhalf
as.mysterious as we imagine. f t  does re-
qulre the most extreme care as to the
amount and kind of illumination that is
employed, lest instead of a serious ghost
scene there is produced a ridiculous farce.
Probably the,most successful way of show-
ing - ghost effects is the optical illusion
Aet'hod, performed substantially as follows:
The actor who is to see the ghost is sta-
tioned in front of a fine gauze curtain and
at the same t ime he is kept awav from the
l ights. Where the actor si ts. a-small  oar-
tition stage setting is placed, at the back of
which a projecting arc lamp is set which
contains a green lantern slide upon which
the image of the person is placed who is to

@@
Fi.g.. 5. ^Artificial Log Fires Operared by Etec-
trrcrty, gomplete Many Elaborate Stage Settings

be brought before the audience as a shost.
When the ghost is to be shown, the elec-
trician is given the signal and he ex-

Fig' 24' 
&*"h';*$tttt-r"ilashins 

llachine' A

a.rtist sketches his picture. On the too of
the table a smal l  s tand holds an achromat ic
object ive lens-for  project ing the l ine;  h; ; l -
zontaly on the screen as rapidly as. the
artist draws the cartoons. The movies uie
this projecting apparatus in showing-how
tast cartoons are made.

.Surely.e lectr ic i ty .  is  p laying many stage
roles and^dolng them more wonderfu l ly

\ Lon t t nucd  on  )oge  z t7 )

WIRELESS 'PHONES ON U.S.
WARSHIPS.

. Wireless t-elephone communication be_
tween shrps tor transmission of orders in
movements at sea are in the process of de-
velopment in the Atlantic 

^Fleei 
in itrl

maneuvers off Guantanamo.
Two t l i f ferent s).stems of wireless ao-

paratus f or telephone communication aie
berng tr ied under the direct ion of Lieu_
tenant Wil l iam Furlonq, Fleet Rarl io Off i-
cer, and otlrer Radio Off icers of the Fleet.
In_struments are installed on the battlesiipi
IV1'oning, Trxas, Florida and New iiiE
a_nd th_e otrject of the tests is to determine
the ,rel iab.i l i ty. and _adaptabi l i ty of each to
proouce tne deslred results.
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Secret ary Daniels Radio-Phones to U. S. Battleshnp at Sea
would take their lvay all over the continent,
traversing the distance in a fraction of a
second.

The oowerfu l  government radio stat ion
at  Radio,  Va. ,  popular ly  termed Ar l ingtorr ' ,
was utilized for tl 'rese tests. The apparatus
is capable of being linked up with land
lines, as in this, instance, and has been used
to forrn the major link in a line-radio-iine
test, i.e., where the ordinaty telephone
speech ( t ransmit ted over a l ine)  was con-
verted into raclio waves, theu reconverted
into electric currents on a second telephone
1ine. This demonstrates the marked flexi-
bility of the system now used by the gov-
ernment.

It involves the use of several hundred
evacuated glass bulbs, resembling huge
tungsten lan.rps, These tubes act on the
nrinciole of the de Forest audion detector,
and produce a considerable amount of un-
damped wave energy at radio frequency.
The- tubes, known as pliotrons, develop
alrorr t  T,  arnpere of  h igh i rcquency ct t r rent
cach (  I  k .w.  each).  To ta lk across the con-' 
tinent about 300 bulbs are necessary. They
are all connected in para1lel, and by a spe-
cial transformer connection, it proves an
easy matter to control the antenna olltput
of about 70 kilowatts by means of an or-
clinarv Bell telephone transmitter when
soeaklng into i t  in  the usual  tone of  voice.
Such iJ  the work being accompl ished by
the U.S. sovernment and commercial radio
experts, and it is hoped that this research
will continue. Without a doubt the present
equipment stands second to none, and let
ud tiust ihat it will continue to be,

The radio branch for material or con-
struction work is under the bureau of steam
ensineer ing,  Aclmira l  Gr i f f in .  The of f icer  in
chirge is  L ieurenant S.  C.  Hooper.  Some
of the mater ia l  is  purchased, but  much is
made in the goverument works, all r.rnder
the sneci f icat ions and designs of  the de-
partment.  The serv ice,  excel ' lent  as i t  is ,
does not satisfy the exacting men in charge.
They are planning anrl striving to make
improven ten t s  w l r i ch  w i l l  pu t  t he  r r avy  j us t

a l i t t le  f t r r ther in f ront  of  a l1 r ivals,  in
the instruments for giving and receiving
intelligence and for controlling the move-
ments of the American fleet.

ELECTRIC DRY CELL SIGNAL
LAMP VISIBLE 1OO MILES.

E. G. t r ischer,  chief  of  the Tnstrument
Section of the Coast and Geodetic Survey,
Depa r tn re r t t  o I  Cun t t ne rce ,  has  j us t  com-
n le i cd  t l r e  des ien  and  cons t ruc t i o r l  o f  a
sienal larrD rrrhich lvill be used during the
co*itrs summer in the mountainous regions
of  IdJho and Oregon on pr imary t r iangu-
lation rvhcre tl.re distance bctween stations
is f reouent lv as much as 100 mi les.  This
lamp has been tested by the Bureau of
Standards and is  shown to be more than
150 tin-res as powerful as the acetylene sig-
nal  lamos which have been used for  a num-
ber of  years by the Survey.  These acety-
lene lanrns have been observed wi th the
telescope-over l ines more than 120 mi les in
leneth. The new larlp is an electric one,
wit'h a specially designed filament, and the
power is the ordinary dry ce1l. While na.
iests have been made on the fie1d with the
new lamp, it is expected that ordinarv haze
or smoke will seldom prevent observations.
The Bureau of Standards has made care-
fu l - tests of  the new lamp and states that
the larger sizes of this lamp are so power-
fui as 1o be scarcely comparable with the
acetylene 1amp.

/ \NE  o I  t l r e  r r r os t  i nsp i r i ng  t es t s , o f  , t he .
f  I  wire less te lephone recenlry tooK prace
- when Secretary of the Navy Daniels

called uo the commander of the U.S. Battle-
ship New Hampshire, first in Hampton
Roads, Va., and later while she was steam-
ing at sea.

u The power to send wire less messages,
more than anything else since the adoption
of stearr for motive power, has revolution-
ized naval strategy and made possitrle man-
euvers not even dreamecl of bt' the great
naval  commanders.  The demonstrat ion
which took place at the Navy Departrrent
of  the pract ical  operat ion of  the wire less
telephone added the beginning oI  a new
chapter to the great book, not yet finished,
of communications at sea,

On that occasion Secretary Daniels, stand-
ing before the desk in his office, stlrrounde.d
biofFcers of  the navy and the army, by high
of f ic ia ls,  inc luding the head of  the scierr t i f ic
coros of  the cotnpany which had developed
the ' svs te r t t .  an , l  Lv  t he  ne *spape r  men  o f
\Mashington,  received f rom Captain Bul iard
what to all auoearances was an ordinary
desk te lephone.-  Without  prel i rn inat ies,  he
asked  as  i imn l v  as  i f  abou t  t o  use  t he  

' phone

in an ordinary .war :  " ls  t l tat  you,  Captain
Chandler  ?"

And in quite as matter of fact way, Cap-
ta in Chandler  f rom the U.S'S.  New Hamp-
shire,  ly iug out  in Hampton Roads,  repl ied
bv wire lesi  te lephone: "Yes,  Mr.  Secretary,
this is Captain- Chandler. Have you any
orders for-  rne.  s i r?"

The reply was heard by the dozen. or
more suests. who were holding auxiliary
receive-rs to their ears as plainly as if the
captain had been talking over a wire from
a nearDv c1tv.

Secreiary-Daniels gave a wire less order

for the New Hampshire to proceed to .sea
and to expect further orders !Y wireless
teleohone ihe next  morning.  In response

io tLe Secretary 's inquiry,  Captain Chandler

said that  he 
-understood 

his instruct ions
per i " . t ty ,  and repeated them so near ly worr l

ior  woi-d that  a l l  the audi tors knew that

he on shipboard n'rust have 1-reard the Sec-
retary quite as clearly as they had heard
Captain Chandler.

The talk between ships and shore was
cont inued. derrronstrat ing the pract ical  ac-
cornpl ishmerr t  of  an ol r ject  long sou*ht .  Tt
seemed to those who watched and l is tened
that a Prospero had by waving his wand
called "the spirits from the vastv deep" to
serve and a 

-little 
incongruous tl-rat a man

dressed in everyday clotl'res and wearlng
shel1-f ramed glasses should in so simple- a
wav .  o l cdee  t he  pa t r i o t i c  s r l ppo r t  o I  t he
corpoiat ion he reprcscrr led to the navy to
insure the mobi l izat ion of  the comuunica-
tions over land and sea. That is what X'Ir'
Be lhe l  d i d ;  an t l  \ [ r .  Ca r t y ,  t he  head  o f
that  comnanv's sc ient i l lc  and pract ical  force,
t he  r r an 'w l t o  above  a l l  o t he rs  he r l  b rough t
this event to pass, assured the guests that
the United States Navy may now have a
means of communication such as no other
country can possess.

Incidentallv the tests made the next dav

with the New Hampshire steaming at sea

outs ide the capes cont i rmet l  the success of

the new systei ' r ,  which is  t l rc  lor ical  out-
growth of  

-ear l ier  
t r j r t rnphs in sent l ingrv i re-

i . ra nt . r r "g. t  f rom Ar l ington to San Fran-

cisco.  l lv  t t teans of  the e\ t remely erhclent
raclio stations at these Places.

Following the trial of the wireless tele-
ohone othei  tests were made by cal l ing up'
'at  

a t t tornenl 's  not ice,  naval  stat ions on the
east, west and south shores of the cottntry'
and'asking al l  sor ts of  r r r i l i tary quest io.ns,

to which ins*e.s g iverr  in nr i l i tary fashion

were immediatelY received.
The bat t le of  

-  
New Orlcans was fought

i n  1815 ,  two  weeks  a f t c r  peace  t e rms .had

been made, because the news hacl  not  Dcen

iec.iu"d fiom Europe. Although telegraph

service on shore was established, it was
not until after the civil war that a cable
messase could find its way from one side
of the"ocean to the other. Now, though the
cables were cut, the messages would fly
t h roueh  t he  a i r  ac ross  t he  seas ,  and  a l -
thoush al l  wires were down, winged words

Talkinq to the U. S. S. New Hampshire, in Ham.ptoqRoadst by W-ireless Telephone from the Navy

i&:xft!E::'ifi,uL:rj,:lrr:*;;.eil.I*t;t,,:lt: Jr:nll:lini:.."intTl",,i! #f,ltltisi '"'

Electricity is used extensively for operat-
ing private and commercial ice-making ma-
cnlnes.
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ELECTRICAL  ENGINEERS HOLD
'PHONE MEETING SIMUL-
TANEOUSLY IN 6 CITIES.

Fi f ty- t rvo hundred persons in s ix c i t ies
-New York,  San Francisco,  Boston,  Phi la-
delphia, Chicago and Atlanta-convened on
the evening of I,Iay sixteenth in the first
national n-reeting ever helc1 over the tele-
pl.rone, I'hen the American Institute of Elec-
t r ical  E,ngineers used th is method of  hold-
ing a jo int  meet ing of  i ts  members.

Greetines rvere sent from the )Jew York
gathering, 1,100 strong, rvhich met at tl.rc
Elrg ineer ing Societ ies '  J3ui ld ing,  \  o.  33
\ V e s t  T h i r t v - n i r r h  S f r e e f  I ' v  \ l e r a n r l e r
Graham 8e11, inventor  of  the te lephone; by
Thomas A. Watson,  r ,vho was associated
with h i rn in h is exper iments and the f i rs t
man ever to recetve a nlessage over tne
telephone, and by Theodore N. Vai1,  presi-
dent of the An.rerican Tcleohone ancl 

'fele-

graph Corrpan]', to the mer.nbers of the as-
sociat ion assen.rb led in the other c i t ies.

I,Ir. Bell said : "I am slad to l.re alir,e.
No t  r na r r y  r nen  l i ve  1o  se ( .  t l r e  f  r r r i t i u r r  o t
their  orvn thouchts ancl  l ive even Levond

' r :

t l r a t .  1 ' l r e  t e l ephone  l r as  gn r re  f a r  hc l on , l
me. I  hope to l ive sonre f i r re longer and
se r  n ran \ -  r r r o re  i r r p ro r -e r r c r t s  ove r  t l r e  s i r r r -
ple invention I macle." His rer.r.rarks wcre
greeted wi th applause f rout  a l l  oacr th.e
Uni tcd,  Statcs.

Jo l r n  J .  Ca r t y ,  r e t i r i ng  p res i de r r t  o f  t he
inst i tute,  reacl  a te legranr over the tc le-
phone to the 5,000 menrbcrs r ,vhich hacl  bcen
rcceir ,ed f rom President  Wi lson.  The te le-
g ra r l  r ead :

"X' fay I  extend tn1'  Narr !  col lgratLr lat ions
to the nremLrers of  the inst i tutc r r lon the
unic lue meet ing in which i t  has sathcrecl  i ts
nrenrbers in Boston,  Nerv \ -ork,  Sarr  l i ran-
c isco,  Chicago, I 'h i lar le lphia arrc l  ; \ t lanta.
I t  is  ' in ' i th genuir . rc sat is{act ion that  I  avai l
mysel f  of  th is occasic in to e\Dress r . r . ly  owl l
deep apprecizr t ion of  tbe rvor l i  of  the i r rst i -
tute in the developrr-rents of the country's
resol l rces.

Llarr ison J.  Rran,  i r r  San Francisco,  pro-
posecl  a resolut ion of  thanl is  to those who
l . racl  nrade the nreet i r rg l tossib le.  Char les
R. Cross,  in Bostor . r ,  secondccl  the nrot ion,
lxr t  J .  H.  Tracy,  in Phi ladelphia,  brol ie in
wi th an anendr.rent  suggcst ing that  the sec-
retary l te ordered to send a copy of  the
resolut ior . rs to each of  the sDeakcrs.  Ban-
croft Gherardi in New York, scconrlecl tl.re
amenrhrent ,  rvhich rvas then assented to by
X,Iessrs.  Ryan ancl  Cross.

"Are 1 'ou ready for  the quest ion?" asked
Pre-"ident Carty. "'Ihen all in favor say'a1.e, '  those opposed 'no, ' "

Across the wire came a loud "aye !"  f ron-r
the meet ings.

In naking the address of  thc everr ing,
Pre.s ic lent  John H. Fin ley of  the l in ivers i ty
of  the State of  Ner,v York prophesied even
more r'vonclerful inventions for the fnture.
The time may co1re, he saicl, r,vhen some
clel icate instrument wi l l  be able to record
rvave mot ion so that  future generat ions wi l l
I ' e  aL le  t o  l i s t en  t o  t he  p raye rs  o f  Co l r r r r r -
bus as he guided his ships torvarcl the New
World or hear the Egyptian kings of o1d
speak, or even knol'v the color of the eyes
of  Helen of  Troy.

Among others present were Professor
Pupin of Columbia, C. le Maistre, who re-
cently arrived from London as representa-
t ive of  the Br i t ish Engineer ing Societ ies;
Professor Scot t  of  Yale.  President  Hunrph-
reys of  Stevens Inst i tute,  and President
Bethell of the New York Teleohone Com-
lany.  At  Boston,  President  Dowe1l  of
Harvard spoke; at Chicago, President Jud-
son of  the Univers i ty  of  Chicago, and at
San Francisco, President Wilbur of Leland
Stanford,  Jr . ,  Univers i ty .

Officers of the American Institute of
Electrical Engineers for the ensuing year
were chosen as fo l lows :  President .  Har-
old W. Buck;  v ice-presidents,  L.  T.  Robin-
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A Monster Sign With
One of the iatest, nlost interesting and

ur-riclue electric signs in Ner,v York City is
that at Seventh Avenue and Fortv-second
Street. This magnil icent sigu measures
fifty-six feet in length and fifty-ttvo feet in

Electric Skyrockets
qnmplete Iu.ofs.  unt i l  f ina1l_v.  er  ery one of
t he  l e r t e r s  i s  l i gh te i l  as  i n  t he  pho tog raph "
The  va r i ous  shaped  ngu res  r v l r i ch  enc i r c l e
t i r e  d i l r e ren t  l e t r e r s  f f ash  con t i nuous l v .
Ai ter  a l l  the letrers hale Leen l iehted the

Spectaculqr.Elec-tric Sign Nowon Exhibition in New York City. The Skyrockets Rise Loward one Bv
une '  un t r l  A l l  o t  the  Le t te rs  Are  I l lumina ted .  Th is  Ac t ion  Repeats  l t se l f  in  Severa l  Co- lo rs  and a  t l i s i

Accompanies Each Rocket Ascension.

rocl iets again ascerrd,  but  th is t ime the
wJ ro ie  s i gn  i s  l i gh ted  i n  ano the r  co l o r .  The
l ight ing.sy-ster .n is  corr t ro l led by a specia l ly
designed flasher operated by an ilectrit
m  o f  o r ,

T l r i s  p l t o t o l r ap l r  r r as  t aken  i n  a  r a the r
i n te res t i ng  maJ tne r .  S i nce  a l l  r he  l i gh r s  a re
no t  on  a t  t l t e  sa l ue  t i r ne ,  i t  u -es  qu i t e  a
l r o l , l e rn  t o  k r r o r v  how  to  show  a l l  t l r e  l a rnos
lighted. Finally arrangements we.e -ude
to set  up the.camera in an of f ice opposi te
the.s ign.  Very short  exposures rvere-made
dur ing di f ferent  srages rrnt i i  er-ery I ight
had been plrotogra.phed wl : i le-  i t  w"s i ight id.' l he  

t 1 r ' ne  pq , l r r i r ed  t o  t ake  t he  p i c t u re  uas
oter  t \vo horrrs,  but  a much f iner r  iew of
i t  rvas rrade t l ran i f  only part  of  the i ights
had been s l rorvn.  Pholo , .ourtcsy I I r .  Ad-
t t t l l  o f  t l te Riul to Thcat t ' r .

height. It contains five series of vari-col-
ored lamps, and a tota l  of  6,000 bulbs.  The
ope ra t i on  _  i s  ex t r e l r r c l y  i n t e res t i r r g .  The
pinwheel  located at  the bot tom has a larse
number  o f  co l o red  l amps  w l r i ch  a re  p l ac i d
in coucentr ic  r ing form, whi le Lhe whole
mass is  rapid ly revoh.ed by means of  a
_motor and gear.  The var ious loops a.re i l -
Iurrr inated separately and r ise f rom the oin-
wheel .  unt i l  thel '  reach their  part icular  let -
ter, rvhen the latter is lighted. As each
s t rea lne r  shoo t s .u l r va rd ,  t he  h i ss i ng  s .und
ol  a skyrocket  is  producer l  by compressed
a1f .

This process is fol lowed throughout the

son, Peter Juckersfeld and B. A. Behrend:
treasurer, George A, Hamilton, and secre-
tary, F. L. Hutchinson.
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Modern business methods f rown upon
our present printed or facsimile "typewrit-
ten" letters. Nlost people can easily tell a
printecl letter from one actualiy typewrit-
ten, the former therefore usually remains
unread and goes at once into the waste
basket.

An electrically operated typewriter is the
latest acquisition to business efficiency. It
is operated by a perforated record of what-
ever text is to be produced and this is pre-
pared on a small machine called a perfora-
tor. This machine has a keyboard cor-
responding in layout to the keyboard of
the typewriter. The record paper has a
double row of holes along the two edges;
these holes are for feeding and guiding
the paper both in the perforator and on
the Automatic. A roll of paper is placed
on-the perlorator ar.rd passed through a
slot directly under the punches to rvhich
the key levers are connected and then over
onto the feed drum; this drum has pins
arouncl each end and these pins project
through the marginal holes of the record
paper and guide and feed the paper as
stated above.

Therl the operator begins with the letter
which is to be produced, pressing down
each key lever in spel l ing out the words,
exactly the same as if writing the letter on
a regular typewriter. At the end of the
line, instead of returning the carriage as
on the typewriter, another key marked
' 'Carriage Return" is pressed and this pro-
duces a hole in the record which will cause
the typewriter carriage to return. The
operator goes on with the next l ine and
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Novel Electric Typewriter
so that when the end of the letter is ar-
r i jed at, the beginning is ready to start
ott.

so on with each character or oDera-
t ion.

The Automatic drum has grooves
running the full length from end to
end and the holes on the record come
di rec t ly  over  thcse  s lo ts ;  d i rec t l y
over this drum there are the ends of
f i f ty levers, in the end of each is a
small  pin which rests on the record
paper and r ides thereon when the
drum is revolving. As soon as a
hole comes under this oin in the lever
the pin drops through- the hole into
the slot in the drum and as the drum
is revolving the lever is pushed
lengthwise forward, just in t ime for
a moving part, called the rocker bar,
to beconre engaged and t ip up the end
carrying the pin. This removes the
pin from the slot and at the t ime
this end is t ipped up the other.end
is pul led down and as this latter end 

Wis corrnected by means of a hanger
to. the key tevirs. of the typewri?e', ft,".,lifll"."rcit$9,",,J:li"".ji! Bi1t..*li:n pltf,:::" Aill{
rnls rype Dar ts trlpped, causlng lt to Each Advertisement the Time ls Given as the Lower Photo
print upon the letter. In turn each shows'

repeats until the letter is finished. character is reproduced, and the let-
I f  at any piace in the letter i t  is re- ter js writ ten exactly as. the record or sten- board on the control l ing apparatus. By

quired to insett.some personal matter, such ci l  is made. I f  any_mistakes are made in passing a perforated pupE ribbo.t between
as. a. name, a line, or. a portion o_f a line, cutting_ the reco_rd this_ will show on the ihis tirmiiral board inh a corresponding
all that is .ne.c_essary is to press dorvn the letter. but may be easily corrected by the brush board, which is il.o a portion oT
key marked "Motor .Control" and the ma- attendant. 

' 
he controlling ippa.atus, lamps ciitespo"d-

chine will stop at this place. At the end of the line the carriage is re- ng to the pirf^orations'in tie ribboir are
At the end of the letter the operator turned by means of a mechinisrn"t" i tr .  airsed to l i iht up on the fate-oi t t . i ign.

side of the Automatjci  The efiect of the moving r ibbon passing
this is put into action through the control ipp-.it"s ;. tJ;;.;
by  one o f  . the  levers  the  leT ters  to ipp . i i  

" i i1 , . , ig t t  
1 , " ra .na

carrying a pin the same of t |e display sign and to piss airois- i t i
as a character lever. face and iiir"pp.i, at the ieft hand end.

The machine goes on By this -""n. ' i  constantly changing ,.-aa-
w:iting until a .ilo? 9r ing can be caused to piss jcross tie "f ace of
luotor Lol l trol nole the sign i l t  letters of huge size. To change

comes along, when the the re"ading it is necessaiy only to p.it-r"ii
machine will automat- and install a new ribbon.
ica l l y  s top .  Th is  s top
can take .o lace  a t  anv  lne . la rges t  motograpn s lgn  and a t  the
a.iit.J pol"i- f* # ::T,t 

t]-l-t,9",: 
Pt J.ht, large.st.electric signs

stance, in the'bodv of rn the world is located at Michigan.Avenue
;'j;ttJ'; ;;;;;'d: :* Fl:9-"11! q;egt' cttieiqo. rhe sign,
tence, a l i t i . ,  . i  *.r  

" 
whlch.lronts south down Michigan Avenue,

whole n^r"nr"nh 
' .rn is 50 by 130 feet. Tlre.motograph port ion

n. ln'r . t i"a- ' t ; ' ;h" ; ; :  turrrs the corner on xl ichigan Avinul-so as
erator using "the -keys to be seen-comilg dor'vn Randolph Street
;i tj;. lil;-*'it;';; IigP,jhg Y,:;t' The motograph Letters, 12
then preiiing tli; ;;; teet tn height, move across its face in a
tor 

'controT 
button, space of about four-seconds' The entire

whe' the machine wilf sign contains approximately 10,000 Mazda
start where i t  left  off  lamPs'
and f inish the letter, In addit ion to the moving letter device,
stopping at the end as a clock mechanism is operated in connection
usual. with i t .  At the end of each advert ising

The operator then nessage the time js flashed upon the fq.g_g!
removes 

-the 
finished the sign and the words "YE, TOWN

letter, inserts another CLOCK" appear above the motograph
letterhead. outs on the proper, the words "AMERICA'S LEAD-
date, address and salu- ERS" going -out when the time comes on
tation, and presses the and -coming back when the time goes ofi,
motor contiol button. which it does as the next readins starts.
The machine then does This sign is seen by about 200,000 people
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THE MOTOGRAPH ELECTRIC
SIGN.

The motograph is the most recent de-
velopment in electric. sign construction.
The display portion of the sign upon which
the letters appear is studded thickly with
sockets at regular intervals. Wir'es are
carried from each socket to a terminal

By Passing a Previously Prepared Paper Stencil Thru This Rapid=fire the rest, producing an daily, and upon clear nights the letteis can
Electr ic  Typewri ter .  Exact  Mul t ip le Copies of  Your Let ter_May..Be Ob- octuol  typtzwi t tef  let -  be read_dist i rc t ly  as far  south as.Twenty-

tained at a Prodisious Rate. Manual Keyboard Also Operative. 
t;;" j; i;;;; q""iiti.r. second Street. The clock f;;d.. rs grea'y

punches the stop hole so the Automatic The machine writes from 
.-one- 

hundrerl appreciated by the thousands regularly pass-
will stop at this place The record is now to one hundred and twenty words per min- ing and i<eeps their interest in the sign alive.
finished so it is cut off and the two ends ute and is said to do the work of five reg- Photo courtesy of the Federal Sign System
pasted together, making an endless strip, ular typewriters. (Electric).
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UNUSUAL ELECTRIC SCREENS
AND INSECT DESTROYERS.

The accompanying illustrations show a
very useful and novel assortment of elec-
trical window and door screens. also sev-
eral specially designed electrical devices
intended to ki1l insects of all kinds. The

New Electric Summer Comforts
rent for lighting the lamp within the cylin-
der, as weli 

"r_rhu.gtrqj!9lit"r,
AN ELECTRIC FAN THAT COOLS

AND PURIFIES THE AIR.
A remarkable new electric. fan has re-

cently been patented and is illustrated

blades of the fan run through a tank of
water which vaporizes into the air. If hot
water is put into the tank, in a few minutes
after the fan is started it will become ice
cold.  This fan cool ing and pur i fy ing at-
tachment is  known as-the "Zero,"-  add i t
adaptable to any size fan. It is particularly

ef;ficacious in hot countries. and
moreover,  when desirable,  a
perfume or d is infectant  can
be added to the water in the
tank, which will be evaoorated
by degrees by virtue of ihe re-
volving blatle creating a pow-
e r f u l  d ra I t  o f  a i r .  Th i s  ac t s
upon the constant ly  wetted
lr lades and thus also the hu-
midity is inproved.

ELECTRIC SHOE
DRYER.

It is a hard task to polish tan
shoes because of  the fact  that
it requires so long to dry the
leather af ter  the c leaning f lu id
has been applied. A number
of  the largest  shoeshining par-
lors in the cities have recentlv
instal led electr ic  shoe dryers
to overcome this difficultv.
Whereas th is work of  dry ing
the leather was formerly done
by fanning the shoes with a
palm leaf ,  or  a fo lc led news-
paper,  i t  is  now accompl ist red
easily and quickly with electric-
i ty .  The dryer is  arranged so
that  a b last  of  a i r ,  heated by
electr ic i ty ,  is  d i rected upon the
yet leatl-rer, . drying it very
t"_ u_]:g_s"tt:t 

".tory 
manner.hererv i th.  This fan removes 99 per ccnt .  of

dust or bacteria frorn the air it is said. It
t ransforms a bedroom into a s leeping porch,
furnisl-res a supply of pure and hurnidified
air  every hour,  and el i rn inates the dangers
of  poor ly vent i lated theatres,  restaurants,
churches and lodging roon-rs. The 16-inch
fan handles an ai r  volume .of  about 2,600
cubic feet  per minute.  When in act ion but
a few minutes, it v/i11 never allow a tem-
perature above 65 degrees, although the
ten)perature of  the room nray be 115 de-
srees.-  

Several  of  these fans have been usecl  in
the Pickwick Theatre, San Diego, Ca1., with

scre€ns consist of areas of wire screen or
grids specially designed to carry a sufficient
charge of electricity to instantly kill flies,
mosquitoes, gnats and otl-rer sr-nal1 insects
attempting to alight upon or pass through
them, and constitute one of the lnost prac-
tical methods of insect extermination yet
devised.

The screens or lcylinders are connectecl
with a high-voltage transforrrer, mounted
in a neat case, so as not to be obtrusive,
besides being readily portable. The larger
outht consists of a transformer, case, tr ipod
and wire-wound cylinder, with an electric
lamp attractor for use during the night-
tirne. This is intended for use in gardens,
orchards.'fields and olantations. The sr-nall-
er cylindrical insec[ destroyer pictured in
the upper left-hand corner is intended par-
ticularly for the extermination of rroths.
It is extremely efficient when used in
orchards for destroying the Codling moths.

The electr ic insect-destroyingwire-screens
and doors have alternately charged wires,
that is, adjacent wires are of opposite pol-
arity; thus, when an insect makes connec-
tion across any two wires with its feet or
wings, there is a circuit formed, and the
current supplied is sufficiently powerful to
instantly kill it. Howevet, the electric
charge is carefully proportioned so that it
r,vill not prove dangerous to human life.
Nloreover, the amount of current required
for maintaining a constant charge on this
apparatus is remarkably small.

Where electric light current is not avail-
able, these devices may be successfully
operated from wet ol storage batteries.
Any six-volt battery of the latter type will
suffice. In one instance, a four-ce1l battery
charged one hundred square feet of screen
for ten hours each day, six months, with-
out requiring recharging or any other
attention. In using the orchard type of
moth exterminators, where they are sub-
ject to frequent moving, the storage bat-
tery works very well indeed, supplying cur-

quickly and

FANS HELP IN KITCHEN.
One of  the nrost  nseful  appl icat ions of

an electr ic  i . r rotor  about the household is  the
smal l  motor dr iven exhaust  f  an f  or  the
Iiitchen. Everyone appreciates the need of
a vent i lat ing systerr  for  the k i tchen.

Without a ventilator the odors f rom
cooking wi l l  penetrate the ent i re house and
linger in the roorrs long af ter the rneal
i tsel f  is  gone. The motor dr iven exhaust
fan consists,  as the name suggests,  of  a
smal l  motor at tachecl  to a powerfu l  fan.
The device is mounted in an upper pane

An Electric Fan That Reatly Cools, The Air Currents Cause an Auxiliary Blade Member, Dipping
in Water, to Revolve Also. The Water or Disinfectant ls Evaporated From These Blade!.-

excellent success. An auxiliary set of wire
net blades in the attachment are caused
to revolve by the air draft set up by the
regular fan blade. It washes and purifies
the air, as well as cooling it, The auxiliary

of a window, near the range and well to-
ward the too of the roorn.

;]i'lr::.i:llT.Iilil]t:ll:1I.'r!:::::r'-" l -_ -  
'  __r r - ' r :  -

. . '

i',];lri!ri:, ri

i r  " l i r r  ' : r r l

, ' t ' . :  
.

At Left: Large and Small Types of Electrical Ex-
terminators for Use in Orchards. Above: New
Electricatly Chargei Window and Door Screens

r r th ich  K i l l  F l ies .

Electric pumps are used to irrigate 3,000
acres of r ice in Cali fornia.



A New Telegraphone Dictating Machine for Business Offices
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The standard pattern of telegraphone as
developed by Poulsen, the Danish inventor
and scientist,  is undoubtedly f  amil iar to

renewed almost instantaneously, as far as
recording a new message on the i ron disc is
concerned. To remove the soeech-record on

Latest Type of Poulsen Telegraphone for Office Dictation Purposes, Utilizes
Fldt Steel Discs on Which to Record Speech Instead of Steel-Wire.

the disc, or on the
'lvire in the older type
telegraphone, it is
onit- necessafv to re-
ver ie the di rect ion oI
the disc or  wire,  a l -
lorving it to pass un-
der the influence of a
n  ^  1 r .  p  r  f  r r  I  r n a o n c f

r v h i c h  c r e a t e s  a
change in the nrolecu-
1ar st ructure of  the
iron member.  This
restores the molecnles
of  i ron to their  neu-
tra l  posi t ions.  They
are then read1. 9116a
nlore to be coerced
into a clefinite mag-
netic state by the re-
colcling n.ragnet of the
nachine.  This can be
repeated as of ten as
cle sired.

In spealiing into the
a p p a r a t u s ,  a  m i c r o -
pho r . r c  co t . r t r o l s  t he
e l e c t r i c  c i r c u i t
through tl.re recording
nragnet.  The stra l l

most people. One of the latest instrtlments
of this type, particularly adaptecl to varlous
business recluirements, such as for clictating
purposes, recording telephone messages in
the absence of the subscriber. etc..  is i1lus-
trated here. This type of telegraphone em-
ploys a thin iron disc, sirnilar in appearance
to the records usecl on tl're Victrola phon-
ograph. These discs are very thin and
light, as may be judged from the second
illustration. They can, when recorded with
a message, be readily mailecl in an envelope,
so that the person receir.ing tl-rem can place
the discs on a transcribing machine and
hear the message in tl-re telephone receiver
attached to the apparatus, or the stenog-
rapher can typewrite the reproducecl speech.

Regarding the operation of this remark-
able speech-recording mechanism, i t  may be
said that it represents one of the greatest
inventions of all times. In contradistinction

r i ' r agne t  passes  ove r
the i ron c l isc in r .nuch the sauie l ranl lcr '  z ls
the leoroducer on the lvel l - l tnown Victro la.

Once the speech has been tl.rus recorded
on the i ron plate i t  wi l l  not  weal<en ap-
p rec i ah l y  I o r  a  l ong  t i r ne .  I n  r ep ro , l r r c i ng
th i s  r r r ag r re t i ca l l y  r eco rJed  speech  l l r e  d i sc
is rotated uncler a snral1 r.r.ragnetic coil, ancl
the f luctuat ions cre- . tec1 in th is cc i i l  cause
changes in tl-re currents flowing through the
circuit to wl-rich a telephone receiver is
connected.

Great promise is held forth for the adop-
tion of the telegraphone for the purpose of
handling business and personal correspond-
ence,  and i t  has proven in many instances
particulariy efficacious in recording tele-
phone speech, eitlier for detective work or
for  commercia l  requirements.  The re-
markable feature about the telegraphone
is that the iron recording elen.rent may be
used over and over again which is not the
case with any other fonn of talking

machine.

CAPTAIN BULLARD
TALKS ON WIRE.

LESS.
Captain W. H. G. Bul-

lard, U. S. Navy, Super-
intendent of the Govern-
ment Wireless Service,
lvith headquarters at the
Arlington Station, re-
cent11, addressed Section
4 of the Americatr Elec-
tric Railwa1, Association.
C a p t a i n  B u l l a r d  d e -
s c r i b e d  t h e  p r o g r e s s
made by the Government
i n  i f c  r r r i r e l p c c  c . ' c + o m

By means of a receiv-
ing set of instrur.nents in-
stalled in the building a
reproduction rvas made
of messages sent out
from the Arlington sta-
tion, and the time signal
and Weather Bureau sig-
nals were heard by al l  in
the room. Captain Bu1-
lard said that this branch

to the wax cylinder or composition disc type of the Government service offered special
of talking machine, in which the record is opportunities to general wireless oper-
renewed by shaving, the Poulsen discs are ators.
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. ,MOVIES" SHOW POWERFUL
MAGNET IN ACTION.

It is not often that rve see pictures of
objects in the act of falling through space.
The accompanying views show the per-
formance of a powerful 62-inch lifting
magnet in operation at tl-re works of the
Indiana, Steel Company, Indiana Harbor, Ind.

The magnet is here employed to hold a
20,0@-1b. steel ball, known as a skull-
cracker. It is used for breaking up steel
and iron castings lvhich are to be remelted.
This massir.e weight is dropped through a
distance of fifty feet. \,Vhen the magnet
and the attached ball reach this altitude,
the current is switched off and the bal l  fal ls
to the earth, striking the casting with such
force as to throrv sma1l pieces over one
hunclred feet.

The three vie'lvs show respectivelv: the
heevy  du t_v  l i f t i r rg  n ragnet  l ro ld ing  the  sku l l -
cracker 1,al l ;  the bal l  start ing on i ts down-

I The Latest Telegraphone "Dictation" in the Form of Thin Steel' Discs /!lay be Mailed; the Recipient Transcribing the Speech
Rcord on His Machine.

The "Movies" Have Here Pictured a Massive 62
lnch  Etec t ro -Magnet  in  the  Ac t  o f  Ho ia ineand
Releasing a 20,000 lb. Steel ..Skull-Cracker"-Ball.
' fhe 

Lower Photo Shows the Ball at the Moment
of lmpact with the lron Castings.

ward jonrney, and last the appearance of
the Lal l  at the moment of irLrpact wir.h the
iron castinss.

Besides 
-being 

used for testins the
strength of nraterials, this method 

- is 
ex-

tensively used to break up irrrpglfsgl c251-
ings. so that they may be rernelted in the
blast furnace. _Photos, courtes! of Cutler-
H amm,er. C lut ch C ompany.

COAL MINES TO USE WIRELESS.
Wireless te legraph serv ice to connect  the

Har lan coal  f ie ld,  in the Kentucky moun-
tains. with the outside world is 

-p1anned.

The w-ireless service ma1- be extended gen-
erai ly  through Kentucky mountains,  rvfere
di f f icul t ies o f  establ ishing wire l ines are
considerable indeed.



Brooklyn Tries Articulated Trolley Cars

Brooklvn, N. Y.. ts Trvine Ou-t a Boston ldea, That of Ma-king a Large Trolley Car from Two Smallones. The streef Level Entrance ls at ihi Centi;,-w1;i= th;'86"'iii i]. ' i i 'er"o Located.
gle large car, and besides make the sharp forms are completely vestibu,led. Folding
curves in the t rack more ef i .ect ively.  -  doors are-pio; ia;a;  on.  , ro"  ror  rne useIn the part icular  design.  i l lustra ied the of  thc mdtor; i l ; ;d" ; ; ;  . " i i -pu;p; . ;
entrance of the articulated car is at the The entrance and exit forcenter-and atro pr"ci;."iiv on a stregt level, in tte c.rrteii.;il";-;;.;;e.3i';:1ff.ff:
or a few i 'ches above i [ , .a_great boon to ; i  

- ; ; ;- ' ; l i ;G"' ; ; ; i ;" ; ; ;rmatical ly 
op_the fair devotees of the'hobrle skirt. ir"t.J1y-"--E.rriii""rrri'.""troiled valve.The.design of these trol l_eys was based rhrs sectron rs arso equrpp.a *i t i r-" ' ]1..upo-n the fact that more rolling stock- had box and register of the-'electri;; ;"i;;:to_be provided, and the.engineers of_the driven type."These 

"r. i  "r.  
provided withB.R.T. Company_evolved this-scheme, which bur"e.rs"".na il;ii;ril;;r-;; ih;';iJ"-p;;i;permits the utilization of the ord styre for the ,r..5i-p"rr.";i;."i;-G;;i;;1"h;

shorter cars. motorman, besides heating equlpment pro_
.rn building the new.double type car_ the viaed wiirr ;-th#;J;'?"a=-rijii.ii.?iy

old units are extensively renovaled and re- operated. switches.

He was born on Palm Sunday,Apri lg, 1865, F, l1i_s.Is1and, as he hal l i t t le money and ,.no
iJ, BI.rl,1"' the cap-ital of ttie piovince oi 

"iiint"--i"ti. 
;f-;;;;;i;'"He is now chiefstlesla, bermanv. He came to America in consulting engineei bt ttt" ce""ial Bt*iil.1889. He had left  Germany.and gone i-o -o-p""y] and was formerty professor ofSwitzerland about a u.1: 

_:1'liT,,,_"] nrli i: electio physic. il 
-U;i;;- 

University.cal refugee from Cermany, wnere tne poltce

While we have had for a number of
years articulated locomotives. it has re-
mained for the Brooklyn (N.Y.) Rapid
Jralsi.t C.ompany to_ bring out ari articu-
lated trolley car, lts appearance is ob-
served in the accompanying illustration.
-tn thls manner two small cars may be com-
bined so as to serve the purpose-of a sin-

inforced. One platform is entirelv removed
from.each, of the single truck cars to pro-
vroe ror tlre suspenston of the new center
section. This section is sustained on a
swivel bolster attached to the end and side
sills of each section, This results in a car
completely closed at the center and to carrv
this out more thoroughly the end plat-
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ELECTRIC INCUBATORS AND
EGG TESTERS

THE ELECTRICAL EXPERIMENTER r57

Although electricity has been utilized in
practically every conceivable field of hu-
man endeavor, it is finding new and fruit-
fpl.applications in hatching and brooding
chirkens and also for testing eggs.

The great advantages of 
-the 

ilectric in-
cubators over the others are that they are
simple to operate, the temperature cjn be
closely controlled, which is a verv imoor-
tant factor in operating these deviies, vinti-
rat lon ts perlect, no smoke, lumes. soot. or
odors are present and there is' absoiute
sarety rrom nre,

The accompanying i l lustrat ion shows a
complete outf i t  which consists of an electr ic
incubator, brooder, egg tester, and several
other devlces necessary for such work. The
lncuDator shown on the r ight is of metal
construction and the outside is heavi lv coat-
ed with enamel. The_egg chamber ii made
ot galvantzed tron. ' lhe venti lat ion is con-
trolled from the outside by a metal slide in
the bottom of the incubatdr. The humiditv
tank is mountcd on a f lange attached to the
side of the egg chamber, 

-The 
electric wir-

ing is placed between the outer and inner
metal p_arts of the removable top 1id of
the machine, so that nothins is exobsed ex-
cept the socket for the bul-bs and. the cir-
cuit-breaker.

The temperature of the incubator is auto-
matically controlled by a thermosiat, which
regulates the heat required in the incuba-
tor to a nicety When the temperatrrre r ises
a. quarter degree above the point for which
the thermostat was set, the circuit  is auto-
matical ly broken and the curreni is shut off
from the lamps. As soon as the temnera-
ture falls, the circuit-breaker immediatelv
is put in act ion and again l ielrts the lamoi.
This thermosratic bretker iJ nlaced on the
cover of the incubator,

The egg trays are of heavy salvanized
wire and are so made that they wiTl hold 100
eggs. The door of the machine is equiooed
with double glass windows so that i i re 

- in-

terior can always'be seen. A card sl ide is
attached to the side of the rnachine for
keeping records of the hatch.

The electric egg tester is of metal con-
struct ion and is equipped with a ref lector
and incandescent electr ic bulb. This device
is especial ly well  adapted for use in el im-
inating non-fert i le eggs from a rrrospective
h-atch. It may also be used as an egg-cand-
ling box.

Electricity has at last saved the farmers
FOREST RANGERS TO CARRY

PHONES.

Raising Becomes a with These Heated Incubators and Brooders.

A portable te lephone, made of  a luminum
and w.eighing two pounds and a hal f ,  the
rnvent lon ot  a torest  of f rcer,  B,  B.  Adams,
of  Missoula,  Mont. ,  wi l l  be part  oa- i i r ;
regxtar  equrpment of  patro lmen on the
natronal  torests dur ing the coming f ie ld

"il:t: said a- field man equipped with this
te lephone, a few yards of  l ight  

" -" re.*vwire and a short piece of heavy wiie to
make the ground connect ion can cut  in
anywhere along the more than 20,000 mi les
ot  torest  serv ice , te lephone l ines and get
in touch with the headquarters of a suo-er-
v isor or  d ist r ic t  ranger.  Contact  wi th the
l ine .wire is  made pQssible by removal  of
rne lnsulat lon t rom the emergency wire.

MARCONI 
"'*""-" 

TO ]NSURE
ITS EMPLOYES.

The Marconi Wireless Telegraph Com-
pany of America announces that ihe com-
pany has decided to maintain for all em-
ployes, without gxpense to them, insurance
amounting to $500 for all those who have
been.wlth the company more than one vear.
and $1,000 for all employes who have been
in the employ of the company five years or

the danger and trouble accruins from the
use of. old-fashioned oil, gas and gasoline
rncuDatofs.

STEINMETZ 51 YEARS OLD.
Dr. Charles P. Steinmetz passed his

fifty-first birthday on the ninth oi last April.

were seeking his arrest on account of his
Social ist ic act ivi t ies.
_He landed in_New York June first, on a
French l iner, having com6 over in the
steerage with a young man who had
gludjed. with him in i Swiss university.
He had some difficulty in being admitted it
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have the fo l lorv ing equat ion:
5 5 0 x R . 1 ' . X , I . x 3 1 . 4 1 6

The Gyroscope-Its Great UtilitY
By E. J. Christie. M. Sc.

aeroplane," and further, it stabiliies and 5 H.P. to spin the qlroscolic flyw.heels,
guidis sub-arine and autornobile torpedoes. leaving the remaining 295.H.P. entirely.for
" The universal ly mounted gyroscope al- the propulsion of the unicyc-le in the for-
ways points to the North pole'and is used ward direct ion. 9uestion-How fast can
as 

-a 'mariner's 
compass oh our iron-clad this unicycle travel on an automobile^spe_ed-

batt leships and subrirarines. way? Can. we -solv-e -this problem? -l-gt
Another marvelous use of the gyroscope us start with the definition of the H.P'

ir- io""A in the unicycle shown it i  nlg.-t .  Definit ion: "One horsepower is the

2

6
7

I

t0

60ro ba/once' tqhee/
duro molor
{o//.ef bearngs
ba// tear/ngs
Jlolor
Rolor

fnd P/au co//or ft
Perblib/e. shalf is
Jlalionorg ho//ow shafl rc
f /uD /7
feed wires /6

/2
/5

ll/ti"e/ets oDlenno
Rrm unrcgc/e
Pnnn
Roct
fllngl
)pr/ngs
Jpohes

HE gyroscope completely stabilizes the with only .one rl-qr' l.a J^e^et -1n- diameter;
Bre;nan -ono-rail cai and the two- equip it with a Heath 300 H.P. gasoline
wheeled automobile. The gyroscope mbtor weighinoc 550 pounds and suspendw n e e l e o  a u l o m o D l l e ,  I  r l e  E y f O S c u I J t  r r l u l u r  w s l B r r r r r b q  J J v  P U u r r u r  4 u u  J q J P U ' s

greatly recluces the rolling of shiii on the the motor on a frame 5 feet below the

6c.utr; it gives almost per:f ect saf ety to the main axle of the unicycle. Let us utilize
33.000

or Revolutions per l\{inute equals 563. But
120 R.P.M. of this unicycle, 14 f eet in
diameter, covers one mile per minute. Theu
563 R.P.M. wil l  cover 4.69 miles per min-
ute, with absoiute certainty (theoretically).

But, in all probability, the total resistance
to the fdrwaid speed of this unicycle will
force the engiie f orw'ard and upward'
through an ongle far less than 90 degree-s.

Then we have 4.69 di-
This unicycle is twentv
il;il."'iiiii," *!igt, Ob vided, by the sine of the
p"r.ar un?-'is ariu." ty I I 6aro bo/once' whee/ 6$- tnd p/aq co//or . ft | actual angle' atrd *: lt!
5;-;r".t;i. ;;";;;I ti | 

" 

"r{;:^"x:zi;; ""-"' /Nw, v'i,6tvtri. jiart '/5 
| some. of the.enormous

np. it .u,,'. 
"nt;'.iv I i "f,i,7"i"t7,iinr, / g|Wi""57r"t:iitb'*shaft'i I speeds sltawtr itt the fol-

,,p'on tr," o,,. ..nt.ur ,.ini, | 
,z bti"t,f,iil?' / p| yg"; :;;:,"." 

'"-'' 'iI 
I 
'.X,T$J" j6, o. *...,,whi le the two s ide r ims

n.". i  i .u.t ]  the f loor ex- |  5, UKM 
/ / : \  \oou 

'r / '  er ro 
I  speed 4.69 nri les per min-

cept when the machine is | 6- X,u!-u:,^-- -^!^-^- / / >: \ \ | ute'
a t ' r es t .  T l re twocy ro - l  t  l l / t ) ' e /e t s .an lenna  /  /  g  \  \  |  e1s te ,60 . .des rees ,
r *p i " -nv * t i . e i son - ' t he l  a  R rmunrcgc /e  /  /  =4  \ \  l speedS .4 r r r i l espe rm in -
- a i r ' o * i " a r e d r i v e n b y l  I  P l n 1 n  /  /  A ; f , \  \ \  

'  
l u t e ,

t h e e l e c t r i c m o t o r a t a l  r c  R n c / t  /  /  , / h : \  \ ,  1  |  A n g l - e . S O . . d e g r e e s '
.p."a"is.o-oo'.".1,';i;"; | ,; nAt / l ' / tr= \ \\ | :l l l.d 6'1 rrriles lrer min-
per  n r in r r te .  They  so l  /2  SpFnqs / /  , /  t r=  \  \ \  lu te .  1  tA
iompretely stahlize the | 

'; 
fii;ii; / / / SZ \ \\ I "^-)i*',.,19,,^1:.1.':::unicycle that i t  ."n,r, . t  I  

t t  Jpultgr 
/  /  /  J11.[ \  \ \  I  sneed 7.2 rni les lrer min-

u p s e i a n d , m o r e o v e r . i t i s l  / /  , /  , r ' l - - l \  \  \ \  l u t e ^ '
' i * r v ' l i , ; p i i ; ' b r ; ' i ; ; i i l  / / J ,  . /  l * l  \  \  \ \  |  An5 r^e^30 .des rees '
to ,,ski<t and turn t,rtte.', | /,/N7, ,./ | - | \ r.l=l\\ | ,peea 0.3 miles per min-
The electric motor ir I /,/ Nl ,r' | | \ l-L \\ ,, I tt9'
. * " "g-  t " io* ,  ind at l l  / /  i#x*v ^ l  |  )=\v  I  I " .a l l  probabi l i tv  the
t a c h e < r r o t h e m a i n a x r e l  / / , / l N f  s - l = 6 " j . r u  t - t  \ \ A  ! . u 5 . i ' . * ' i i l - i l e  i o n , . l

iurrenttrrrorrgrr tw.o slip | //,/"/^Ng\.-zf NR,N" )Wl lg\ ,,)...\A I l?:fl:'t.ll:^track 
condi-

;-;;'-,;a- .- p,;' -oi 
| {/' -*VRs." -<$r6r-is*- l1SEl FH34V | !:'t:' Yglg:F.il'b',',,11d

t i i ' - . r ' . ' , p i g . . r . r l i e | | t . = | F q f f i H i ] ] m o r E g o r y e 1 | u l . h i * , ! ^

lip.?"t.i. 
.A; 

iJr".;'i: | \Sirtffi$u "R:, N ̂s*iN iffu :\H=[il //// | .!ll:_ tp"ir,irities oi the
i e y , a c t r r a t e < l h v a . l & e r , | = V / / / / | " ' ' l 9 i l : ' i I ' , 1 ' T l o v e r i l 1 u s -
allows the traction belt to

l:,ln'm*l,f;:** | \\]Nl Nu,_ildL N j=l/// | l;il":,"",:,'.'i,J",ii'f,:
h,[:i;*:ffitil! | 

' 
|il,ru.im;

* i )a , i i t t ' , " " r co f  ac i r - l  \ \  \  l i l L \ l l l ' l l l \ l l l l l l ' l l l \ I f l f  /  / /  l t ) r i s i sp rov idedw i t i r a
; i ;:;; i  tt, i , r, iop"G tr. ' . | \\ \ l lFJl!! l!J-l!J#Jlt+,N ,/ / / | lrollow.ri,,ttred olrter
u n l f v . t " f o r w a r d . '  |  \ \  \  t | [  #  \ \  /  / /  l w l r e c l  i t , c ; r n  n e n o t i a t e

i t i ;; ' i" i;;;;ven uni- | r ' , \ l lb H .dll l ,/ / / | such pa-tlrs as. that af-
.vir., ',n"lns'i"t;i.tv."l \\ l l4-_l-l-_.N,ll lf // lf_'q:i!"i-:i l*':":1..
o " n e ' r i , n .  s t a t , i l i z e r r - b y l  \ \  l = - j i  / . i  l : j : , l l . g ^ , ? c r o s s a c a n -
;;; gJ';;.;pi. hulvi'"eti | \ \ lb /A\ dryiLt / / | von or"vallev Tltg uni-two gvroscoprc nvwneers 

| \ \R@ / | iv'j"'"r' '""'11'.' i l l i oi'^-so that it is impossible

itj{i:*l;:,, ir.i."ii | \\Nffi// ln;t'",nrr,%l?",".X1" +TI;::?::,'un'"?,".*- | \\H|#// | I':ff.'!ifii" i"",,n,i,*^,,;
ance of this little uni-
cycle is *o." ,r.p.i.i,,g | \ ffi/,M / | Ji?4,Jt"1u1,e details o.r
;h.; t;,i t"'""-L'i' tt-roi | \ ffi ;ffi / | srrch a rnaclrine as that.,in
th. .".hin. weighs but |  \K-NW/ | Question are siven in th,e
60-p;;; i; ;., i  

-oil" '^t". 
I KNN7 | sectiortal drawing, Fig. 4.

; ; " i ; i ' . _ - ' . . l i h ; " | , ; ; 2 | - | I T e r e t | r e r e i s p r o p o s e d a

ll:l:-9,' 1'1 5Al'j .113: | (91 r""'il':*':1f,'!i'iTr;.'.)'l'[t't ive rat io of  300 pounds |  :  \ - - l  I  ln  l IS croseo caD. carrrcs

to 1 H.P. l ,oowgrful flT-"]ii. g'to l  H'P.  l  P Powerrul  gasol lne or--tt."titt1eeyroscol"fiHi,1*rl'".]x1."lif,:i"''f.'ft.o.[.|f"J.,Y';'{;:'-'';Ji^r.""}i:'i"ll?!?';l*:ii,"",{[f"""3Bii..""r
.h;;; l;"Fig Z-;;y-i;; 

maintainltsriqu.lt'.um 
theuurer rraye'rngwheel. 

"' gine ru:h ,: the Diesel

used by any'experiment- 
'  -" 

-" .  :  ,  ""^^^ - tyl t '  Direct connected
;;;;;.;-;"; h.*o".ti"t" the perfect sta- equivalent of lifting a. weight of 33'000 at either side- of this engine are two 3-
nidtv'"i thii uiricycle. Give it a swift kick pounds through e vertical distance of I phase alternating clrrent generators which
;id.;;r u"a i."-ir riiag over the floor, but ioot in I minute." - supply clrrrent to. the- two g1'ro wiaeel mo'
. l i t i . . i" i"  i t i  vert ical posit ion. Again,- loop Solut ion: When this definit ion of a H.P. tors on either side of the center axis. Af
;--;iri;; 

".o""a 
pi"ot'

;B".; ;  ; ;d bv -e' i"= of this str ing quickly engine l i f ts i ts own weight of 550 po.unds la Lyott.  is. a. powerful prolel l ing motor.
f i id t fr i i -gvioi. .p.-;r t" t t . t .  i i r  ier i ical lv. folward and upward through an. angle of l ts stator windings ate fastened io the outer
tG'R-v.oilop"-.!t"inr its v.*i."t position, 90 degree. to 

''the 
fcirward or hori2ontal frame-rvork casting and the whole frame,

A;;; 
-i;;-;;r;t, -iitt -pr.i..ses 

(rivolvesj positio"n, the definition then takes on the including the "cab" .sus-pension girdgrs, ar-
iiou"a the itring. ?or* of the following equation: langed to swing backward or forrvard

f"- a;- we p..fo"i- the same_ expe-riment Weight y Rev. per NIin. X Circum. freely.
' * i i h i t ' . 1 a i g e u n i c y c 1 e , c o n t a i n i n g i t s e n . H . P . :

;i;; .;J driier, shown in Fig. 3?- 33,000 the gy-roscopic .flywhe-e1s.- These 8Yr9s,---iet 
us build'this large unicycle, Fig. 3, Then, substituting the above values, we even while rotating at high speed, may be
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of  theof the gl ro-curr t ro l  lcver,  ef fe i ted l rv an
e l cc t r i ca l  co r r r r o l  o I  L l r e  s t ee r i ne  mo to r ]  w i l lthe steer ing motor,  wi l l
carse the unicycle to turn one way oi: the
other, depending upon r,vhich wav the gvrosother, Sl^epending upon r,vhich wayu l r r r r  r  u e l ) q l l U l l l g  t l l o n  \ V I l t C n  W a V  t l l e  p V r O S
are .  sh i f re r l .  i . c . ,  ro  r l re  r igh t  o r  io  thJ ' l . t t .

i-S- : _
:.-

S-

THE ELECTRICAL EXPERIMENTER

I o r_  sh i f t i ng  t l r e  gy roscopes .
- \ a tu ra l l y ,  r ve  ask ,  r v l r a t  w i l l  l , e  t he  f u -

ture of  th is marvelous invent ion?

_ .Wi1l  i t  go into general  use on the publ ic
highway ?

V:4l"&Rzp\/Ei

u.Jlrfliolo' 
Rz': t',P : 11'3s and K :

. v: 3.68\/;

I 5 9

r noved  s imu l t aneous l y  t o  r i gh t  o r  i e f t  by  a
s tee r rng  con t ro l  mo to r  moun ted  on  t oo  o f
t he  p rope l l i ng  moro r .  The  s tee r i ns  n i o to r
rvorks through a pi r r ion and rack teEth oro-' r ' ided on the t ransversc gi rder.  The l j r rer
carr ies at  e i ther end a r ing journal  which
travels between two l ines of  bal l  bear ings,
as the drarv i r rg indicates,  to mi l r imize f  r ic-
t i ou  o r  s t i f f ncss  o I  mo t i on  as  much  as  Dos -
sible. With both revolvir.rg gyros equally
Lalanced rv i th respect  to tbe center  of  sravl
i t 1 '  o f  t he  un i cyc l e ,  t hc  l r ac t i on  e f f o r t '  w i l l
Le  s t r a i gh t  a i r cad  o r  r ea rwa rd ,  denen t l i r r s
r r pon  t hc  i r r i t j a l  t l i r c c t i o l  o I  r o ta t i on  s i ve i
to the propel l ing motor.  A s l ight  shi f t ing

I t  i s  poss i l , l c  t o  a r t a i n  t hE  same  resu l r s  Lv
t  l r e  s imp l c  s l r i f r  i ng  o f  a  l , a l a r r ce  we igh t  sus - -
l r cnded  p i vo ta l l l  on  t he  cen te r  ax i s - l i ne  o f
the unicycle.

With such a t ractor  i t  is  not  beyond the
range of  possib i l i t ies to reach a ioeed of
locomot iorr  c_rccedirrg J to 4 rn i les a miuute.
un less  onc . l r as  ac t r r a l l y  t r i ed  t he  e rpe r i -
melts .citecl 

.r,vith a rniniat.r." gyro..ofr. it
i s  ha rd  r o  co l r c r ' ; ve  o f  r - he  t r u l v " i emar l i a l r l c
and  pecu l i a r  qua l i r i e s  i nvo l vcd ' i n  i t s  a . . i i o11
when t l re gJ ros arc turni r rg at  l r igh spced.-
t l us  un rq l r e  r r r ac l t r ne  w i l l  r na i n ta i n  a1 l  uD_

r ight  posi l ion r , r . i thorr t  wol ,b l ing j r rst  as soon
as the gyros ar-e slrlficiently acieieratecl- It
turns corners with the unicycle structure
perfect ly-vert ical ,  not  bent  over,  and as a
matter  of  fact  the turning or  precessional
power  c \ e r t e ( l -  l , v  5 i 111 t , 1 t  sh i f t i ng  t I e  gy ros
to  r l gh t  o r  I e l t  t s  seve ra l - l o l d  t l r a t  ea inc t l
or ever macle possible by having the vehicle
lean x| I .

_ When the rr r r icycle star ts a loug i ts  nath
the suspendcd car swirrgs back,  thcrr  

' for_

ward ancl _upward, thus i'ugr.lrer-,iir.,g the ve-
loci ty  of  the vehic le.  In stopping i i  a brake
.appl ied-causes the car to swing"to the reai
hal f  .  of .  thc .  ur : ic1-c le wi teel . "  NlLorcouer,
s imp l y . t he  we igh t  o_ f  t he  eng ine  i n  t he  f r nn i
l r a l l  o t  t he  u i l t c Jc l e  [ o r ces  i t  t o  r o l l  f o r_
r va rd .  a r rd  aga in .  s ) r i f l i r r g  t he  wc ig i r t  o f  t he
engu re  rn  t l l e  r ca r  ha l f  o f  t he  un i cvc l e
graclually retards ancl stops the for#ard
movement.

The_ enormous speeds possih le wi th the
t l n r cyc l e  shou ld  ce r t a i u l y  cause  i t  t o  annea l
to.  t l re .speed- lovi r rg pulr l ic .  [ t  worr ld ier_
talnry b-e rnterest l l lg  to see one of  t i tese
golng along a street .

The shifting of the gyroscopes and their

Fig. I '  shows a small Motor=Driven Unicycle with Double^Gyroscope B.uirt by Mr. christie. Fig. 3. Is a Proposed Large size Unicycrd Equipped with caiorine Enii i, ,r idti". 'p"o*"r.

S ince  t l r i s  r r l r i c l . c l e  can  use  a  concave  r im
and  n - l n  ou -a  s i ng le  r a i l  o r  w i r e  caL le ,  w i l l
r t  go  l r r t o  l as t  ma i l  se r v i ce?

_ -W i th  a ._  s i ng le - ra i l ,  a j r - l i ne  f r om New
York  t o . ' t ' r r s co  l r ow  l ong  wou ld  i t  t ake  t o

cross tn ls col t t lnc l l t  I

GRAVITATION AND ELECTRICAL
ACTION.

.  Tn  I o rmer  pu l , l i ca t i ons  t ) r e  p rese r r t  w r i t e r
has srrggested t l rat  rhcre is  arr  int imate re la-
tion between gravitation ancl eiectrical ac-
t ion at  a d istancc,  or  what has been cal led
s_tatical effects, says Francis E. Nipher in
Scicnce. There can be r-ro doubt of the state-
ment that  the at t ract ion between two
masses of  matter  c lepends not  only upon
the amount of  matte i  in the two ioa.ses.
and their  c l is tance f rom each ot l - rer ,  but  a lso
upon their  e lectr ical  potent ia l .

The gravi tat ion constar-r t  has been deter-
m ine r l  by  l i r r d i r r g  t he  a r t r ac t i o r r  l r e twcen
two  sphe res  o f  mc ta l .  I n  t hese  dc t c r r r i na -
t ions the electr ical  potent ia l  of  the rnasses
has been ignored.  I t  has been assumecl  that
there are no electrical charges on the two
masses,  i f  their  potent iaI  is  rhat  o i  the
eartn.

Assu rne  t ha t  two  sphe rcs  hav ing  rad i i  R ,
anc l ^ / ( - ,  composed  o f  me ta l  hav i r r g  a  dens i -
ty  P.  arr . l^  t l is tant  f rom eaclr  ot l r& r ,  lnve
cha rges  Q  ,  aud  Q . , ,  t he  sp ) re res  l r av i ng  4
commor l  po ten t i a l  / ' .  T l r e i r  a t t r ac t i on  f o r
each other wi l l  be

This resul t  shows t l - rat  i f  these two
spne res^  l l a vc  a  co rn rnon  po t cn t i a l  wh i ch
d l f t c r s  l r o rn  a l r so l u te  ze ro  1 ,1 ,3 .6g  vo l t s ,  t he
value of  1(_as c leterrn ined by the Cavendish
method wi l l  be in error  by o,re per cent .  of
the above.v,a lue which is ihat  o i  B; t . .  I i
V were *8.2J vol ts,  au crror  of  f i 've ner
cerr t .  worr ld resul t .  1[  V were 36.g vol ts
the two spheres would cease to at t ract  each
other.  The absolute zero in V * ; ; la-b. ;h;
common  po t cn t i a l  o f  t he  two  bod ies .  whe r r
t l ) e r r  a t t r ac t i on  f o r  each  o the r  i s  a 'max i_
mufil-

. Storm clouds ancl tl-re electrified atmos_
phe re  a re  con t i r r r r a l l y  ac t i ng  i nduc t i ve l v
upon  t he  ea r t h ' s  s r r r f ace .  T l r e  po ten t i ; l
d i f fcrencc ar  r l re cur ls of  a f lash 6i  i l * i i r
n t nS  

Jnay  a rno t l n_ t  t o  t l r o r r sa r : r l s  o f  r n i l l i ons
o r  vo i 1s .  As t r l e  f r on t  suc l r  d i s t l r r l l ances ,  we
a re  w l t o l l l -  i l r  t l t e  r l a r k  co r r ce r l i ng  t he  av -
e rage  po ten t i a l  o f  t he  ea r t h .

I t_ is  evic lent  that  the smal ler  the masses
us.ed in .  such derernr i r rat iorrs,  the grei ie,
w i l l  l r e  _ the  poss i l r i l i t y  o f  e r ro r  ; n  t t  . ' i . * l t .
when  t l t e  po te r r t i a l  t e rm  i s  i gno red .
.  I t  s cems  ve ry  p roha l r l e  t l ; t  we 'do  no t
know t l te real  value of  the gravi tat ion con_
stant.

PBA^C,TrSE THESE WORDS rN
YOUR SPARE MOMENiS 

-

. Some of tl 're newest worcls inventecl bv
chemists to descr ibe n.*  ,ubr in" ." i - 'u . ' "
ci-tecl by the Medical Recorrl 

", 
iituiiiutiu.

of  the barbarous terminology that  ih i l ; ; ;
t r l ing. . to fo i . r  uporr  us.  Ai i , " "e th; i i  , i .
l t r e  t o t l ow l l g ,  a l l  , t a l ; e r r  f r oq  2  s i r r g l e  num_
lrer  o l .  the." /n l , r  rn.o l  o l  lhe Cl ternical  Societ-v :
t e t r ad rme thy la_ rn i no t c t r ap l r e r r y l l r yd raz i ne .  d i -
me l  hy ta l l l l no l . l t . eny l r r r e t l t voq r r  i o r r ed i i r n i de  and
re  r  r  ame f l t , \ ' l d  l am  | l ] o t e t r ame th l . l d i am inod i_
pne l l y l r l r , l t ) , l r op l r cnaz ine .  These  t he  ed i t o r
or  . .1ne - .u cd t (o l  Rrcord cal ls  , 'Gargantuan
phi lo logical  outrases. , '

ELECTRIC RESTAURANT FOR
MINE.

A iarge Western minrng company has in-
sta l led .an -e lectr ic  restaurant  l '50 yards in
r r om the  i oo t  o f  l i r e  sha f t  i n  one  o f  i t s
mines- _IIere food is cooked 

"i- 
t *tlJ

electrically, atrd hot^,coffe. L pr.p"r"J"frv
the same means.  Since most-of-  the im_
portant  coal  n:r ines .a l ready'  

use electr ic
p-ower underground for  power purDoses,
there should-Le l i t r le d i fhcul iy  i ,  i . r " l :
l l s r t ng  sub te r ranean  e l ec t r i c  r es tau ran t s
in any of  them.

, -.f l twz QrQ,
o : n - ' ]  -  

, .

$s.2._ A Toy Cyroscope wi th Which Al l  {he
Ivlarvelous Properties of Such a Delice May Be

Easily Demonstrated.

great  precessional  powers are more than
suf f ic ient  for  guid ing and steer ing the uni-
cycle at  any and al l  t imes.  Thi  steer ing-
post ,  in the hands of  the dr iver ,  is  used

, .16o2R13R23p,  1 i ,Rr , , . ,: n - r -  
I  

-  
t  v '

Here K is  the value of  Nenton's constant
of gravitation, as it r,vonld be determined
by the rnethod.of  Cavendish or  Boys,  i f  Z
were zero absolute.

I f  I , '  is  not  zero,  and the second tern is
omitted, the last equation might be written

o: "( '-#) #'EFa
In. th.is equation I< (1-X/100) is the

gravitation constant that worild be deter-
mined under sqch condi t ions.  Both K and
r would remain unknown quant i t ies,

Equating these trvo values of I

r /  -  i -12 
"  

^ \ /  K*

Tf  I , '  is  measured in vol ts



The Difference Between Alternatin$ and Direct Current
The average reader who may not have

anv part icular education in purely elec-
triial- matters invariably becomes stum'ped

rlow the Current Reverses Periodically in an A. C.

when asked the difference between an al-
ternating and direct current, so a few
words. on this important subject may not
De amlss.

By referring to Fig. 1 and ,considering
that the two sections of wire there shown
are the two conductors of, say, an ordinary
l ighting circuit ,  then the changes taking
place in the electr ical act ivi ty exist ing in
them wil l  become more evident with the
aid of the fol lowing explanation: To be-
gin with, i t  rnay belaidthat i f  direct cur-
rent oassed through these condttctors one
of thi:m would be-posit ively charged. whilc
the other would be negatively charged, and
this state of affairs would exist continu-
.r,rsly as long as the circuit carried any
current.

If an alternating currelrt dynamo were
connected up to the circuit, then at a cer-
tain instant the current would be at zero

reached the zero point of- electrical activ- Craphic Representation of Alternating and
ity 

-on-" 
-ota' From.this point on the Direct current '

current now increases in strength, but.in
ifr" *oo*t. direction or tn a negatrve rt is practically imperative that a sto-rage
.."r. .1' .  . f ,"*n iv t tre dotted l ines belween or oth-er form of battery be ut i l ized. This
if t l" t i r i"J.-auitoir.  f tr .  maximum nega- was rhe case la.rt icularly.with the audion
;i;""';;1";-di."it.t"a 270o lrom the stalt- detector now well known in the radio field,
ine ooi"i,of-the time curve, and from there but in latter-day practise th-e pulsating na-
i.-.t'."r.i until it reiches 360', or the com- ture of the direct current has been over-

A MAGNETo REMAGNETIZING bi le. This device is^very handy in every sign.and.are part icularly attract ive for use

DEVICE. *uv 
"r-ii*.igrrs 

luig poinds i,rd measurei in .libraries,-parlors,. boudoirs,- etc. - Th-e

A particularly.m.i."i""a economical re- Z iirLtr"'r,v-+:l-i;;h";iv iZ i".t.r"s. designs are furnished in a number of dif-

masnetizing devrce rs sh;;; l; the accom- 
- 

ferent colors and are in line with the latest

ffiTi#"tift,j;;;il." 1;";;i1;-;p.i"i.a ELECTRIC^k*YBs TELL effects desirable in modern interior deco-
D a n v l n g  l l l u s l r a l l o l L .  r L  l r r d y  u c  u P c r d r L u

t ; ; ;"";"; '  6' ; '  
' i l -""r i  

storage batterv. or WEATHER'

"i t".r"f- i i t  
i r i - . .r1, i i -desired. I t  consists 

"A 
-Progr.essive drug f irm in Louisvi l le '

;i;;;;;;?f;i';;;;;c;"t'--o""t"a Kv" has hit upon a weather forecast as an-i l- ;  
,pi ight adv-ert ising feature'.  O." 

" 
shield shaped

& -* pl.lil-o"--on- i sisnplaced.9.1t'id:-1h9,*991-th:-:"TL"?.:

#;ilt:t'=;i* t*l':;*n g *","* ;*h:i'"H llr "Prin," "!Varmer," "Colder," "Wind," and l!-
th ls base.  I  ne oe-

" 
i . a 

-lr- 
nttaa "Snow." Attractive Etectric Table Lamps in Pottery.

w i t h  s o e c i a l
; ; i ;  -" ' . j ; ; ; ;  NEW ELECTRTC POTTERY LAMPS. rat ion schemes. Those shown are com-
i"ft;.i ,.6 

-i"i"r- 
Several unique designs, including that of paratively small, of goqrsel but large size
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oletion point of. the one cj'cle and zero of
ict ivi tv '-  Tlte process is repeated over at ld
over again at fhe rate of 60 times per sec-
ond in-an ordinary l ighting circuit '  There-
fore there will be .7,200 alternations every
minute, or 3,600 cycles. The current re-
verses so rapidly at this rate that no ap-
preciable flici<ering in an incandescent lamp
is noticeable. Hlowever, when the fre-
ouencv drops below 40 cycles a f l ickering
dr" to the constant rev-ersal changes in
the value of the current becomes very
marked and objectionable.

The difference between direct and alter-
natins curretrt  is graphical ly shown in Fig'
2. bv-means o{ the t ime curves there plot-
ted.- Ar A the posit ive and negative curves
(half waves) or alternations of the cur'
rent are perceived. From this i t  can be
seen that 

-a 
single wire of an alternating

circuit  can never be cal led the posi-
t ive or negative wire, as each wire
becomes positively and negatively charged
alternately many times each second.
The direct-current dynamo, orving to
the commutator effect involved in the pro-
duction of the ,current, gives a multiple
wave form somewhat like that shown at
B. Fie. 2. No ordinarv direct-current dy-
nimo-f i t ted with comniutator and brushes
can vield a pure direct current such as that
siven bv batteries' Tlr is latter current
ivould hive the wave form, corresponding
to a straight l ine, marked X-X'. In many
scienti f ic ind other experiments, therefore,

come bv the use of a 
'potentiometer 

of
soecial 

-construction 
and dther means. Ca-

plcity and inductance will smooth out such
r lDDles  ln  a  wave.

Simple Test for Direct and Alternating Current.

A simple test which mav be oerformed'by anyorie without in any-way subjecting
himself to a shock, to determine whether
a line is carrying .a direct or alternating
current, may be conducted in the manner
outlined at FiE. 3. This scheme involves
the use of the electro-magnetic field pro-
duced in the filament of an ordinarv car-
bon incandescent larnp. In this lanip the
filament generally coils around one or more
times, so that an appreciable electro-mag-
netic f ie1d is thus produced. Now, i f  a
permanent steel magnet of the t,ar or
horseshoe type be brought close to the
lamp two distinct actions will take place,
depending upon whether the lamp is con-
nected to an alternating or d,irect current
cir,cuit. If it is a direct current, the fila-
ment will be either attracted oi repelled
according to the polari ty of the pole near-
est the lamp. l f  i t  is an altrrnating cttrr(nt
passing through the filament, the lltter will
vibrate, owing to the ever-changing polar-
i ty of the f i-eld of rnagnetic fotce pro-
duced by the f i lament. i f  a penci l  bervaved
back and forth in front of arrt incandescent
bulb then an exact outline of it may be
perceived throughout its movement when
direct current is used. I f  al ternating cur-
ren t  suno l ies  the  lamp,  a  l , lu r red  ou t l ine
onlv wil i  be perceived owing to the con-
stant changes irr the l ight intensity.

When in the neiehborhod of alternating
current machinery- there is general ly an
appreciable hum noticeable, which is in-
vai iablv lackins in the case of direct cur-
rent machineryl This is due to the con-
stantly changing magnetic polarities in the
laminated iron structure of A.C. machinery'

ootential in both conductors'  This crrrrent
ihen would sraduallv r ise to a maximttm
value at a ioint 90o from the starting
ooint. as shown in the t ime curve depicted
it  the r ight of Fis. 1. This point is also
known aJ one-quarter of the cycle.or one-
half of the alternation, there being two
alternations to one cycle. Again the cur-
rent irr  the conductor opposite the point
180' of the t ime curve, as you wil l  see, has
reached the zero ooint of electr ical act iv-

O. C. frg.3 A C

Magneto Remagnetizer.

cha"geable f or a bird, are here showiin'the form-of some pottery lamps are madg ]l.V these same man-

the purpose of charging For"d magnetos 
".* 

.i..tii" portable lamps made from pot- ufacturers besides artistic electric fixtures

without-removing them lrom the automo- tery. These lamps are very unusual in de- in pottery.
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rr;Tffil1f,,"-fE";*&Pf$:*o New English Incandescent A.rc Lamps
Anniversary. It_is wq! known from the experiments of two hundred hours, burnine. This deterio-Born, 1802-Died July 6, 1851. lit J'.J' Thomson,. Dr. Fleming and, others Al; 

"f 
1il i;;;id;;;;.';ties of the fila-

,^;_ _ ̂ - t^,^,- ,_ that the__filament in an incandlscent lamp ment was onlv iocit-.'flinJ,r*i"r, erornrl a.rr\ r{-g}.r4s DAVEN'.RI":::p,": i* ili:.T}.}:,S.He-i.&:,il;"i,1li.".,?,.,'i?t S*i ffi;i?,J::a} i;t"-,,tt'Jff:Hy "I H;!::m'fl[",1",:XS..*f:lll:;":: it!;"1-&';fr""""i"T..,"5i;',;"r.d;Ji;.;,;;; "]* |L" IBIJ?, and his untimcly death.=:i::,1 it. nrr;.nt b;;h;;;J io a positive po-

il,Fffif 
'Jf##"f,J.'Ti;.,?l::;",::i: 

n*r;ali:;:rj".%:$ t'etoue-en .the n^ii-
il.hil3u"l"'Ti:f,i!,?i,i[?t"]i x .*:l_ *f,t F,'J:*,.a;i:H l;;i:.,i',f.H.3;::estdale,  three mi les f  r rmont. ' 

.fh; b;tr, .a!T","-li"11l; YJi, t'Tf.toft?ull,*.*?,3'""i".,i1::'!:l:.tT3;"
meager, but one day he chanced upon a few -"a."*;?lr'"*fl-i"Jrit"ijf."for an alternat_

ij.,'fjq{i .Fil"" .!i.'iJ:'i'ui:,",i}:.:ff*:i t*'"",?,j'"ff'h"$rll*x;,t";"*i,;.*lj
after this'he secured a magnet and made 

" 
i"n"i t"-diJt"""!""pirt ."" ' i ,  ,  means ofbattery of his own.rn one cor,,eior'ir,. rittr.-r,r^;.;,,;,;"; *l##n.o}$-",r r*il;.*:j*::"ff;

t3fi ff ;t ;;f i,1# i..;i l: ixn :" * l* *fl i,...il, # d !fi5.l?#,,;,,"1, :'f :il..tl
name rari,ous th;";e.t;J1tf:;:.,?"ufi.3fi if..';.i.T$";:Jltj:ll,;fi;gent and made
the first his strusiles *-..:,li.l^.ri.^_1,19 ""1.-L"r.i-in 

irr.jliipl"ir,i. ionizing circuitbitter. Poverty _stood as a gigantic barrier *". .oli,i.-.t.ii, o#"iilf"r.iih the arc circuit
H:ii'T. T* *1JJJ:[']#flti',""1,'J'-?,: :lf,""t-,| :*il*'l?:drin*:*:nt.[ti1

ing_ c i rcui t  was completed for"a few sec-
onds and then broken by means of  the
switch. This resulted in in arc beinE mo-
mentar i ly  st ruck betrveen one of  the 'e lec-
t rodes and the f i lament,  th is beinE fo l lowed
by an arc between both electrode"s, the fila-
ment acting as the ionizer being'now en- 1vi i  r"tirely. out of the circuit. occurs Between MetalElectrod6sin an EvacuatedThis lamp showed great improvement as 

-aG; 
Buib:'

regards both fac_i l i ty in str iking and 1ife. T^ ^..^-^^*^.L:- ^,-:^-r:  r

i?,'?;#:i,'?L:if,irit',"*, *:?:,,"*iyi; :lt#;:fir,#.i$,T":3;#i*f[{f':,;,f [qr*,* iiq:r##tr-'f:lt Ft,'.',Htii ' .  
"tt.-f i.8 

to-l i i i ia. 
' It 

wus r"rr."".r: f i ;; i ;";;;";;r, ir i., i i i j ' ; , i"rsome. 
cases drt- the removil or trre ionir'er, *hlcrt of course

t.t"-n"ii-.i;"*r;gfri'i"rti.rr revealed to the , 
resmt<mg affi shunted the arc ci..tii. 

'fn" 
h."t .;rG

| |ug$fi'iffifiiamt*,*4*;u*ffi
l l*$fiffi-ff*ffi
lffi rffil ffijffifi***fidtr*'f*tn*nffirhis was no doubt 0". ," ti:..91f:I;'fr",i1 il,Tl'.,l3 if11','"0'il' lTot!t*"'l?,iirXtX,:X:'Thomas Davenport,.Inreftl?l--g-t.eitrt Successful the phvsic4l state of the two 

ll"l:."tt:..- -T:y: fi"#". 
'h 

trr"'"i" .i..rit." tnl.'".r.r.nt rap-

lff:'::"."," * ilf'.:#ifl'fff*i:ilifi#ii{l,iffffti:: i'lrirririi,':'fisii:r:;it #;iiff.',"*
J'oul lg lnventor  the avar labi l i ty  of  power exper iments and invent ions.  Once al l  h is

ffi nl'i,'l'"T'?;-i'-"?i'l:ri#gp li',,:l- r+::t. x{4,1,:'ll5"Ii; *j;:.?J,l., Ji I r-- Hteries,, the generator being stili undiscov- .t'io*i..r..- 
"'-D;;;";';; 

1;i";'";.;"":,;:',: I I //llllf\\ | Jered, his sudcess in the neld was trury won- -"k *r"ufid::l.$L*1.,.t*:i.fl | I ,y'lllf,N | =

*lt*r.**:,:f.11^:i 
or the o,d b,ack- iT&-.1ff'"'Il:h'tf,:"#.[:l]i:E;?:f,[?i I | /ffiK I ill;ii:#i*#;:tx.#r:j:l':rrr1flf i:'il:ll:J,1''1"",-"T:'Tl:1": i1.''::t I I /'Hq \ I- r

6X ki:fl"",:ti:1,jii*.1*ir#,#i 1;i,,".0 to his native S*.1';'n:."."i'J'a,l; 1 | ffilr ,U.,,,)$)) f{_j
circular track, the eml

t:sl+"ii:l*";ilrrrriTl'ffi** iit#r?*t:l,#;;ilii'$Hi I I \ '', ))/H/' I
w a s a l m o s t a p e r [ e c t m o d e l o f t h e r a i l w a v ; ; ; l ; . . ; - , " ' ; ; l ; ; ; ; ; . . ; ; : * i ' j ] ) - " " , ' - ^ ' . . , * I | l v |sydemsnowiriu,.,,", j51,"..,"Jl,.;1,,siI i l3i,,on-H:;g,?T,-,tr ' .. ' ' i , , i ,^.i i ' : ' i , | lv-j
da1 station '"lt-r-'ta';iil;;i;;ft;'";;, il?'.t1-"i'"1,,1'3i',f;,'.';':.ill"?,tlT; .rl?: | 

' --r ausing the .rails ror ,r. 1ilhtl#H? k Fi*tti"ll}*.'*ls:ii 'i';o;i ,[:: b
t he r i o to rd r i ve . -Bu t - i i i 1uckseemed topu r - i n r , en to rs thewor1d " " " "o " ' , *n . , ? ; . : : , :T

Lsh of insight which revealea io i i r .  :---- '  "-- ' - ' '  shunted the arc circuit .  The heat r ising
i n v e n t o r t } r e a v a i l a b i l i t y o f p o w e r e x p e r i m e n t s a n d i n v e n t i o n s . o n c e a 1 1 h i s

\\ ,//
, -t/,/

Llrc moror Qrlve. l jut 1ll IucK seemed to-pltl- i lventors the world ever saw, Jlthough 
v'uurLs rur t\ew In@nqescenf, Arc Lamp.

sue the inventor to the, very day of- his few people realite ihit he -ad. possib-le from the arc causes the expansion stripdeath. From Vermont he moved- to New ihe wonaerful ;;r[ 
-;; 

_ perf ormed by F to warp, and this moves the arc to an-York to be hearer the financial centers, for electric ;;i;;;, li-*fri.i"tfrir. ,r. 
-tLoir_ 

other position on the ionizer.he sorely needed monel, to ."rry orrf  his ; ; i l ; -1"-; ; ; ' ;" i l ; .  "" ' - '  *arrL 4r! r 'u '-  ul lrEr 
(Continued ott poge zo6)
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UT a few years ago the electric fur-
nace was a scientific curiosity. To-
day i t"fornrs the basis of a great in-

dustrv.
The orisin of the electric furnace dates

back to tfie time of Sir Humphrey Davy

THE ELECTRICAL EXPERIMENTER Ju ly ,  r9 r6

Various Types of Electric Furnaces.

The induction furnace has become rec-
ognized as a practical in'r'ention through the
efiorts of Colby, Ferranti, Rochling-Roden-
hauser and Kjellin. The furnaces of these
inventors are all based on the same prin-
ciple and a description of one will suffice
for all.

(Continued o Page 2o5)

The Electric Furnace
By Raymond Francis Yates

this reason the metal  was made to form the
oos i t i ve  no le .  S iemens  i s  a l so  c re r l i t ed
with the-furnace shown in l ig .  2.  

' - [he

nesat ive electrode B consisted of  a cop-
o . i  t uh .  c l osed  a t  one  end .  I ns i de  t h i s
iube was a snral ler  orre thtough which

watclwas ir-rtroduced to keep it cool and
therel-ry Drevcut the rapid consurl lpt ion ot
the conoer bv the current. Thc posit ive
electrodc C 

-was 
a hol low carbon rod

through the center of which a reducing
gas was lnlecteo.- 

In 1883 Faure invented a resistance fur'
nace in which thc heat was generated by
the Dassage of a current through sol id
conductine rods imbedcled in the bottom.
This furnace was intended for the pro'
duction of sodium.

It remained for Messrs. Eugene H. and
Alfred H. Cowles to make the resistance
tvoe of furnace a cotnmercial suc'cess. Fig.
3 

-reoresents 
a drawing of this furnace.

T h e rectangular 6rel. ,r ick retainer is
equiuoed wit i i  two electrodes, B and C.
The-ipace between the electrodes is f i l led
with irnall pieces of carbon which are
raised to a very high temperature. upon
the passage ot the heavy current tnat 1s
sent- through them. The charge, when
melted, collects at D. The gas generated
by thid operation escapes and burns at the
ooenine E.'Thoiras 

L. Wilson founded a commercial
Drocess for the production of calcium car--bide 

in 1898. This furnace, as it is actu-
al ly employed to-day, is shown in Fig. 4'
Tl ie charee is nlaced in the sol id carbon
crucible A. The arc is produced between
the charge and the electrode C. The arc-
inE distance is resulated bv the handle B.
Tfre charge, when melted,- collects at the
bottom of the crucible. The Union Car-
bide Company of \Tiagara Fal1s uses this
furnace and at present supplies the United
States with practically all the carbide re-
quired. In its plant there are seventy-two
furnaces which yield an output of 100 tons
everv twentv-four hours.

Mi'. Charies Hall invented a method of
producing aluminum electro-chemically itt

1886. This orocess is now controlled and
worked by 

-the 
Aluminum Company of

America,  who operate several  large facto-
r ies at  Niagata Fal ls .  A general  v iew of
the Hal l  fu-rnace is  shownln Fig.  5.  The
furnace in i ts  present form is provided
with four electrodes in place of the two
shown in the drawing at  B.  The elec-
t ro lyte which lorms the negat ive pole is
coniained in a rectangular  i ron tank l ined
with a heavy coating of carbon. An out-
let is orovided at tl 're l-rottom.

Dr. Edward Goodrich Acheson has re-
corded his name in the history of  the elec-
t r ic  furnace by his processes lor  the manu'
facture of carboiundum aud artificial
sraphi te.  The furnace in which the pro-
i luc i iot r  of  these ar t ic les is  accompl ished
has become commonly known as tl-re "Ache-
son Furnace" at-rd is shown in Fig. 6. A1-
though it is an extremely simple affair, it is
verylfficient. The long fireLlick trough is
equipped wi th two large graphi te e lectrodes,
. \AL.  Tl re c l targe,  B,  r i l ls  the space be-
tlveen the electrodes and forms a high re-
sistance conducting path for the heavy
current  used.  The s ides of  the furnace
are of  a temporary nature,  being composed
of large f i re br icks that  are bui l t  up at td
taken down at the end of each "run." The
Acheson Craphi te Conrpany of  Niagar-a
Fal ls  havc srrcceeded. wi th the aid of  t l t is
furnace, in ol;taining a graphitic carbon
reaclr ins a pur i ty  of  99.98/o.

The iame of  Henr i  Moissan has become
known to tl.re world through his brilliant
hieh temperature researches and a number
oi  proceises owe their  or ig in to h is in '
eenir i tv .  One of  h is most  notal - r le exper i -
i rents- is  probably that  of  col ls t ruct ing ar-
tificial diarnoncls. An almost exact repro-
ductiorr of the Moissan fttrnace is norv itt
use i r r  t l re lahoratory of  the Par is Univer-
s i ty  and is  shown schemat ical ly  in Fig.  7.
Tl ie bodv is  made uD of  two l imestotre
blocks, one of which s6rves as a cover. At
t l re great  temDerature which t l re arc pro-
ducei  between the electrodes CC l ime-
stone would mel t  and vapor ize.  To pre-
vent  th is,  a l ternate layers of  carbon and
magnesia are used to form the crucible.
The highest tenrperature (7,232" .Fahr.)
ever reiched, has been produced in this
furnace. Carbon, the most refractory sub-
stance known, has been couverted into
graphite and volatilized.
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?S0 K.W. Single Phase Electric Firnace. _ Single^Electrode Typc as Used in Production of Steel
Elevator Castings.

and his br i l l iant  d iscovery of  t l ' re e lectr ic
arc,  in 1810. As the arc for tns the source
of  i r . i t  used in most of  the furrraces of
to-day, its discovery may be called the first
steo in the evolution.

As ear lv as 1815 W. H. Pepys bui l t  a re-
s istance ivoe of  furnace for  convert ing
iron into i ieel .  He accornpl ished th is by
olacine a cut  in a p iece of  i ron wire and
hl l ins" the cut  wi th d iamond dust  which is

the o"urest  form of  carbon. He thert  passed
a cutrent  through i t  t ; l l  i t  became heated
to redness. The iron absorl;ed the dia-
mond dust and was converted into steel'
Naoier .  in 1845. constructed a s imple fur-
nace which consisted of  an arc "drawn" in
a smal l  crucib le.  He intended to use th is
to reduce metals from their ores. In 1849
Desnretz bui l t  a resistance furnace.  ln
th is 'he used a sma1l  charcoal  rod l teated
bv the oassage of  a current  f rom 600 Bun-
sen cel is .  F ichou descr ibed a furnace in

the I'ractical Mechan'ic's J ournal in 1853'
This was hbated by a ser ies of  arcs between
Large-sized, electrodes. Altl"rough this fur-

nu." .  * r r  never constructed.  i t  was inte l ld-

ed for  the reduct ion of  metals f rom their

ofes.- 
No marked progress was made until the

invent ion o{  the 
-dynamo. 

This rcplaced
the expensive bat ter ies and formed a much

more ieliable means of generating current'
Sir W. Sierirens was the first man to

produce a_pract ical  furnace.  using-. the -dy-
, r r rno as the sotrrce of  current '  This fur-
nace is shown ih Fig. 1. It consisted of a

sraphi te crucib le B,  and the l id F.  pro-

iiaia *itt.r an opening through which to
watch the operation. The metal was placed.

in the crucible and the arc established be-
tween the metal and the carbon electrode
A. It ir a well known fact that the posi-

tive electrode of an arc is raised to a
greater temperature than the negative. F'or
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Fig.4. Magnetic Relation of Electric Train
lVlotor and Steel Rails; C Represents Cuard Rail,

amusing and indeecl astonishing to note the
quite. remarkable ideas that are often en-
tertained in regard to magnetism. In the
6rst place, a great many people believe that
magnetism may be insulated and otherwise
controlled in the same man-
ner as the electric current,
which we may state before
going further is not the case
at all. There is no insulator
of magnetism and no metal
or other substance so far
found by our chemists and
scient is ts that  has mani fest-
ed any greater efficiency in
screening or reducing the
effect of magnetism than
does plain air.

Simply because a sub-
stance such as brass, which
happens to be non-magnetic,
is available is no reason that
it will cut off or protect
any body from the effects
of  magnet ism. Brass,  as a
matter of fact, has no more
effect in this direction than
air  i tsel f .

One of the commonest
troubles experienced from
magnetism, and possibly one of the least
understood by the layman, is that oc-
curring when his watch begins to lose
or gain time at a prodigious rate. The
amgnetised, watch is generally a nuisance
to i ts owner and everyone else unti l  i t  has
been demagneti,zed. Two simple methods
extensively used for demagnetizing watches
are inclicated at Fig. 1. The scheme at A
consists of suspending the watch on a string
he ld  in  the  hand,  and the  nex t  requ is i te  ts
a fairly strong steel horseshoe magnet. The
magnet should be laid on the table and the
watch is held about a vard awav. The
watch should then be sDun so tha[ i t  wi l l
rota.te rapidly aq thg.end of the str ing.
While spinning in this fashion i t  is ap-
proached to the poles of the magnet and
then drawn away again. This is repeated
several times, but great care must be taken
in order that the watch shall not stop ro-
tat ing r:-hi le i t  is close to the magnet.

A second scheme and one 'adopted by
jewelers and watchmakers is indicated at
Fig. 18, and it employs a small electro-
masnetic coil wound on a fibre or other
non-magnetic frame, as perceived. Alter-
nating current from a lamp socket or other
sourci of supplv is passed through the coi l
and the masneiired watch can tlen be in-
serted in thi center of the coil for a few
moments. This will suffice to destroy any
permanent magnetism existing in the steel

parts of the watch movement.
The prevent ion oI  magnet izat ion in

watches has been a fie1d often exploited
more or less successfully, but at t'he present
time there are. very few non-magnettc
watches in use, it seems. Some years ago
there was devised what was called a mag-
net ic  watch Drotector .  which consisted of  a
hinged soft iron she11, illustrated at trig 24.
This is supposed to protect the watch from
magnetization as long as the watch is kept
in it. However, f or those having to
make use of a watch around electrical ma-
chinery, this method is, of course, utterly
w,orthless, as the case would have to be
opened and therefore a scheme which could
be used very wel l  is  shown at  Fig.  28.  This
involves the use of a soft iron shell placed
around the movement of the watch proper,
and. of course, the front side of this iron
shel l  is  p laced under the dia l ,  so t l . rat  no
trouble is experienced in using the watch
where'rer and whenever desired, such as
for testing electrical machinery, etc. A
scheme said to work out  very wi l l  in , th is
direct ion is  to have a phosphor bronze
hairspring substituted in the watch in place
o f  t he  usua l  s t ee l  ha i r sp r i ng .

Referr ing to Figure 3,  there is  depicted

roughly some of the more strongly magnet-
lzec Dort lons ot dvnamos and motors. ln
the case of small motors such as shown at
A, there is generally a considerable mag-
rretic force manifested at the ends of the

Fig. t. Two Methods of Demagnetizlng Watches.

shaft, and this locality should be watched,
therefore, in respect to the use of stop
watches and the like when testing the speed

a machine,  as they are l iable to become
completely paralyzed or  near ly so.  An i . r -
terest ing point  might  be m6nt ioned here
and which is  not  commonlv knowrr  to ex-
per imenters and others.  This is  thar the
speed of  such a machine as just  ment ioned
can be controlled bv an iron bar "8"
placed at  a greater  or  less distance f rom
the pole pieces N and S of the machine.
This scherne of  armature speed contro l
has been actual ly  used in a commercia l  ma-
cnlne.

An interesting case comes to mind that
occurre I some years ago, in which instance
a railroad wreck occurred on a high speed
electrified line, and as the electrical system
of the type used was not verv well under-
stood at  that  t ime, or  for  some other reason,
there was some rather interesting testimony
given in the court  hear ing as to the cause of
the accident .  An electr ic . . t  exoert  test i f ied
that  he thought i t  possib le that  the mag-
netic leakage froni the railway motois
'mounted under the cars might possibly
have attracted the rails and iauseh theri
in some way to become deranged or moved
from their  proper posi t ion.  

-Referr ine 
to

Fig. 4, this 
-particuiar 

case is outlined" di-
agrammatical ly ,  and also a th i rd ra i l  . "C,"
which is  in some cases run alone inside oi
the regular rail or else in some cases the
rail ,C is simply a guard rail.

(Continued on iage zo6')

Some Popular Misconceptions of Magnetism
IX/HILE some of the more ordirrary
Yy rules gove-rning the effects and

dangers of  e lectr ic  currents are
quite well known to most people, it is often

-c-
@

Fig, 3. Showing Magnetic Leakage or Stray Field about Dynamo and Motor Frames.

of the motor. There is also a small mag-
netic leakase around the iron voke of the
field fiame, and if the machine i! fairly welt

Fig. 2. Protecting Watches Against Magnetism
by lron Shields.

inclosed, with iron bearing support plates,
there is a slight leakage all around, but not
to any great extent.

When in the neighbor-
hood of  large motors or
generators, such as those in
power stations, it is best to
remove the watch from the
pocket and leave it at some
distance from the machine,
as,  owing to the construc-
t ion of  these larger genera-
tors, there is cluite often
a very powerful magnetic
f ie ld er is t ing abogl  11' ' . * ,
somewhat af ter  the fashion
out l ined in Fig.  3 B at  J.
At Fig. 3 C is illustrated the
powerfu l  magnet ic 6eld ex-
isting about the fie1d poles
of an old type of dynamo
and motor often €rlcoun.
tered even r-rowadays, and
it is at once seen that
watches of the ordinary
garden variety irave no
business to lo i ter  around
within several feet of such



|64 
. 

THE ELECTRICAL EXPERIMENTER July, 1916

NEW SPARK PLUG TROUBLE DE., THE SMALLEST DF]NTAL MOTOR. tTAdCS TCqUiTiNg CONSidCTAbIC.MANUAI dCX'---- '  ; IECibn-p-On-efi f-OS- 
-- '  --O". 

of the smil lest electr ic motors ever teri ty, such as^carpentry. -By i ts use the

T1," tt-e..rrityloi u a.ti.. J tttir tine .on-rifqit.q forpractical.requirements, mo,st manipulation of knife and fork and similar

and its practical 
"rrA 

....rrii"t-".i"" 
"e.A 

qr-olally, is the .one ittustiated herewith. instruments is a bagatell€.

["tAti-d-.Ut;;;t.d;p;;;iit' tt'ti p..r91tt This forms a p?r! 9f a new electric -engine,
iuriiire cvri"a*i ."glti# 

'E&tr"; 
i;;ubG .i th.y ate called in the dental profession. NEw SANTTARY TELEPHoNE

il;;;;d 6;;;'-il ;rr tvpes"and15 DOUnd tO OCCUr ln all types an(l

sizes of internal combusiion en- - &. . Th" telephone ,T9uthq1e!e at'

ii"":,,"' J'ia d;;1i ;;;;;;;'a;';;; ^fu 1i:!,T:.1'-1T'..i'l:"::i:*^':, i.1:X:i';;;f1"-;ii=.ins-];""f igr' po*- ,.#;*,h. ?iiitll{.^T1".""? p-11.j:?l^9."i.,.
J'ia"i.11ii"..'"t;: ;;=;"'or"i.- ;ffiU\ i9I-, !9,1'lilg,-t!' -.1'1']iTit-tl': -11-Jr tu  ruaLr rurs r  uJ  1  L4ru

i.-.ii".-iirii-pru!.,-.i'G, 
""rto"- ffiU I fectively keeping out ail germs and

ft$"+-b-rl*t:i*-:-",*jl 4,s?n:il'-r'x..T#$il';3.i':D a t t e r } - o r m a g n e T . U . l U o : e o r \ \ U r n f f i I - - ^ . , i . . " " " - - ^ ; - - ; ; ; ' ; ; i . " ' . i " . ; -

T-trouble develop, you can',i;"jl#dflilt*#.1'*T"g; A
;ilE;*!|j t.iiiiJi 

""a "*-t"i. 
oitti /DlT E ta-chment .makes the .mouthpiec.e

defect? .fJ 
v '{  of the.telephone absolutely sani-'"tlfl'rr.* 

soark oluE trouble de- { g _..- 
t"rv-"na ar'it pioof.

t..ioi*itritil 
"i-"'J&ii.-;;ii"i+ Thrs Motor, Built Like a watch, Fus the Hand comrortably. The attachment is made of steel'

ir-iiriititriit.a ."r.. 
-The 

dial is

- - . - _  I - ' ;  . "  F R E N C H A C A D E M Yit absolutely impossible to get out of order.

3'in;h;"i"';i;;#;' with a case over ihe ordinarv-telephone mouth-
A.ilt otii ;ii ;i--drt I inch, 

-does 
not The motors are built in the very best man- I piece. It contains a small- roll of. sanitarv

t"te up ;";h ioo--"na, i"'i".t,-aaAJ 
".ip"iiiUtt 

and supplied io opi,r"i. eith.r iqp..t, ft." f-rom -anv objectionable odor,
io tt"-E."itif 

"ttt".tiu*.tr 
of tn"-,i"rt ii iir iiliiiiiirg-.;-',i#;; 

-."ii.-tii- 
"i 

i"y 
'*t'i.ti 

ty pulling from,the b,otto.m, can be
*trl.tt ?i ii-id.h;;;-"; it can be carried toft"e. l-rn-6-io zso 

-"otii. 
tfrr. ttti, changed- ai often as desired without any

in the car and attached when engine trouble countly dentist can have an electric engine
'develops. for his drilling and grinding requirements,

The device comprises a dial face with a even though he has no electric service avail-
series o{ window openings in a circle, each able from a central station, as the low-
consecutively numbereii, corresponding voltage motor will operate in an excellent
with the number of cylinders, A glass disc manner from a storage battery, or dry
is arranged inside and covers the open- cells may also be utilized.. The .storage bat-

terv in such a case would last from one to
two weeks, depending upon how much the
tnotor was used each day.

This. engine is a direct-drive ty.pe qng ng
reduction gearing is used. I t  is claimed
that this arrangement represents the sim-
plest, quietest and smoothest. running de-
vice of i ts kind ever perfected.

The machine is so well built and designed
that the whole apparatus may be sterilized
readily, as no water can leak into the cas-
ing. It comes complete with a specially
desiened foot-controlled rheostat. which: .
gives any desirel :pee-d at the. motor by a

The Latest spark PIus Trouble Detector. light pressure of the,foot lsai,nsq the con-
trol l lng peoar, rne rool cnucK ls femov-

i;..r F;#gfia *r;'g,g;1'*, *;tl**li*:iffiIi{-lnl* ffi'#S:'d 
,i",'.""1*in:?S,"t'":::,."^ii.T i; ;il th-e busy dentist who desiris

indicator hand. A prot"rilv i'r'i"'ir'."r .itl'.l best motor that the market affords' sanitaiy Mouthpiece for Telephones.
sponding with the numbei of cyl inders of f f i
if,. .ngin. p*j".i ir'iougii tr* rj.ji:rfir tr'" 9.1-lh"_.h,li1ljT.q?{__.lh1i:.,!^.:id^:':-Jl: inconvenience to the. user.i each roll con-
device"and'are attachedi".". t-"t  t t . .vt- current. is regulated by a swttch operated tains enough paper for about six months'
inders. The interior mechanism is ein- Dy nand and. root ' .  use'
bedded in an insulating compound,' making rt ls nopeo tlle lnvenrlon wltl solve tne

- -  : - ' - ' - '  l -  HoNoRs PUPIN.The current wires of the,engine are not in- I ^. | . ..
teriered with by the addiiion of the de- l ,A\ | At a dinner on Feb. .1? at the Universiterfered with by the addition of the de- l ,A\ | At a dinner on,b,eb. I7 at the Unrvers-lty
tector and the 

-current 
follows its usual I *Z \\\ | Club of Nerv York City,.tendered lv ltis

itrannels between the magneto, battery and | ,,A\ \S\ | professional associates aird friends, Dr. M.
spark prug; but when i""?"r".1ti.. ai'".i"p] | / \\q\ I i."i;;i;;'.th;"?iil;s':lt'"0^ .t'.,'#i*i .iil
py Oefreisi"g a center birtt_on_ the.current | ,/ >:JN J sir""i and .physicist,-was officiallv notified
iJ.rrfi.i t" ?tr. a.t..io. and the indicating 

I A X" I Qv tL. Acadimie ded Sci"nces de 1' Institut
t'""4 t*"t"' the troubre'- I { \\ 4 | ii%:n''"1i"'"'.':? ,?: "$;.? t#'l#lt
rNVENrs eilB'pcr*rc -H-AND., I AY I ,,lSottj"':,,.I"+.*l,F;ql#jiT,3i!

|  . - L  h : - ^ ^ . ^ -  I

__After. years- of lxperiment Direclgr I X 
:f 

| ,Ji i lT".;r.uits, which is to-rlay recognized

5'H:|,H:*.:1,,,'J1'',,',:I:'X"P"T::::'t'ii | -/6 / | ii,ill*:.:',;':**".:,'lj.:{*i::.li*,i*Sot 5erlln' L'ermany' nas annouilccu Lrrc , 
_EBJ I inventions in electrical resonance, the turr-

prr{ection oJ an "electro-magnetic hand," I oZtf-N,t | 1ng or electrical circuits and t'e loading of
with.which it-is.possible lo ct?fq _gJ:l.t^T I ffi 

', l l l/ l 
_ | i.Lpr,o".-ii".' j '- *l,i.r'-has-co-e to" betieaviest 1:g-r 9Pi..!. _llf y_::\_*lll-r,1.* | W lt//'tr a:=:_ | ffiffi?, it"'pi"i,iii""j,

as advantageously as with _human hands.. l^ :rmnnn*g*nnrx I 
*'""-

Dr. KlinEenbeig has evolved an unusual- lk 
--4*a*N t 

^,,-,]ffi,o,,*,.-^---^-!. . ,  L^++^--. .--L;^r.  ̂ ^- h^ ^.,r iprt U. S. CURRENT CONSUMPTION.1 v o o w e r f u . 1 b a t t e r v w h i c h c a n b e c a r r i e d U . s . U U K l ( l , l \ l | - \ J N s U l v t r I I ( J 1 \ .
U', itre'opel'at"i, -it irJ it unnecessary for A Magnetic Hand for Europen war 9ripples' Last 1'ear, according to.^the census taker,
;il-i; t-.;;;;'; .iecitic current in order the total-output of the 5,52L ce,ntral electric
io"-.g..*" tt.- "tt""a." .The invention, prob.lem of .livelihood for many crippled :!?lio": i" llj. ,-9111y,.*"t 14,000,000,000
ii ii' r-"ii,- *n--perform all the functions ioldiers, enabling them to engage even in kilowatt-hours of current
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New Tungsten-Molybdenum Alloy Substitute for platinum
A DISCOVERY that is vastly more

f{ important than it seems on ihe sur-
1 

^ face was announced at a recent meet-
11S .of the American Inst i tute of Minine
Engineers in l iew York, by Dr. Frank Afl

fred - Fahrenwald of the Case School of
Applied. .Science, , Cleveland, Ohio. This
was nothlng less than a substitute for plat_
tnH'."ppr..i"te 

fu-lly how far-reaching is
tnls.dlscovery one has but to consider that
platrnum ts now more than four t imes as
costly as 'g^old. It was quoted early in
-vlarch at gEE an ounce, but if you tried to
Duy an orlnce you would probably have to
pay more than that. PJatinum 

-is 
so in-

dispensable that the British Ministry of
Munitions recently ordered a return of ali

tracted as did glass. Platinum is used in
many other kinds of electrical aDDaratus
part icularly for contact points. In-metal-
lurgy and chemistry it 

-is 
invaluable for

crucibles. because its melting poin! is 1,7.50
degrees centigrade, or
almost 7@ degrees high-
cr than gold. I t  is un-
affected by most acids,
and is easily drawn into
fine wire or thin foil.

A substitute for plati-
num has now been found
in al loys of tungsten and
m o l v b d e n u m .  T h e s e
metils have, of course,
long been known ahd
used, but it has not
hitherto been known how
they could be made re-
sistant to oxidation.

Dr. Fahrenwald .con-
ducted experiments that
led to the solution of this
problem. Tungsten and
m o l y b d e n u m  p o s s e s s
many characteristics rin
common. .The ' former

melts at about 3,000 de-
grees C., the latter at
2,500 degrees C. They
are practical]y insoluble
rn any ot the common
a c i d s ,  t h e i r  t e n s i l e
strength exceeds that of
steel. thev can be drawn
to finer tLreads than any
other rnetals, while their
specific gravity is 70 per.
cent. greater than lead.
ln recent vears tunssten
has been replacing flati-
num in the automobile
industry. Their co-ef-
ficient of exoansion is
50 per cent, lbwer than
that of platinum.

The serious otriections
to them were that thev
oxidized easi lv at a red
heat and that ihev would
not readily sold'er with
gold and its alloys. More-

over the larger wiris were quite brittle.
The present investigator discovered that

tungsten and molybdenum emerged from
a bath of molten gold with a beauti ful im-
pervious coating. This removed the ob-
jection of corrodins. but the metal was still

Professor Fahrenwald tested at various
temperatures and under various high pres-
sures. many combinatigns.of tungsten, gold,
molybdenum and palladium. He devised
a special electric furnace that eave him
3,000 degrees C..temperature, of-which a

$s. 3.-fhe Briquets Are Compressed in a Brinellnardess- Test_ing Machine to d presCuri;f M-;;;Than 300,000 Lbs. per Square-inth. 
.' '---

d iagram.is g iven herewith.  The parts com-
prrsrng _thls turnace ( I . ' ig .  l )  consist  esben-
tra i ly_oi_two.adjustable e lectrode bars.  A
and- b, ht_ted with fused tungsten coniact
surfaces, 9, between which the"briqu.t t;i;
praced. 

.Lurrent .  rs passed through the
Drlquet whlch, by rts own resistance and that
Detween flte contact surfaces, may be heated
to any. temperature uq to i ts  mel t ing point .
. \n. rnctosed heat i lg chamber,  E,  is  formed
bv dropprng the s) id ing cup.  F.  into a c lose-
ht t lng recess made for  i t  at  the base.  Gas
rs passed through the tube G into this
chamber,  f rom which i t  escapes through
the outlet shown. Thrs openrng serves

Fig. 2.-Special Die Used in Forming Briquet.

stocks of .platinum, its ores and residues
and forbade any trading in these.

Large quantities of platinum are used in
jewelry, and unti l  recently the wires pass-
ing through the thick glass neck of the
bulbs of incandescent lamos were almost
universal ly plat inum, for ihe reason that
no other known metal exDanded and con-

wald then set to work to dis-
cover a way to overco'rne this.

I t  must be understood that
al l  pure metals .are aggrega-
t ions. of minute crystalslThEse
crystals have not a regular
geometrical shape, but have a
definite and regular arrange-
ment by which. any metallur-
grst can recognize ,by a glanc.e
through the microscope with
what metal he is dealing.

It  might be thought- that
when a metal is broken i t
would crack aldns the inter-
stices between the irystals, but
i t  has been shown eiperiment-
al ly that the amorDhous marrer
which, as it were,- cements the
crystals together, is the strong-
est part of the metal and that

it follows that the larser the crystals and also as a peep hole for an optical pyro_the less o_f the amorphous matteri  the more -. tar.
bri t t le wi l l  the metal be. There is natur- ln operating. the bar, A, with i ts elec-al lv most.of . the amorphous matter in the tr;de 

-a;a;; i i+r*. 'n 
r;  raised through i t$metal with the smallest crvstals..  (a;; , t i , ' , ' ; ; i  b, i  i isn ,ost

t.,4.
t

the break comes across the Fig. 4.-Micro-section -photo of a 0 per cent. Tungsten_
crystals themselves. From this Molvbdenum Alloy Briquet.
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this compound artilicially.

d ischarge.  The electrodes are
placed one-hal f  inch apart  and
the discharge is  sui ic ient  to or-
d inar i ly  fuse the electrocles.  To
prevent this they are construct-
ed so as to a l low a s lcar ly
stream of  water to pass through
them for  cool ing purposes.

The  cu r ren t  i s  a l t c r r a t i ng
and  t he  l ) assase  o f  t l r c  spa rk
i s  i us ta r r t l y  I o ] l o r vcd  l - r y  an  i g -
n i t i on  o f  t l r e  r r e i gh l . r o r i r r g  a i r .
I t  burns wi th a roar and the
arc revolves swi f  t ly  l ike a p i t t
wheel. Tl-re illustration at Fig.
1 shows the connections aud
principle of action, altl-rough
in actual practice the apParatus
is contained in a massive cast
i ron chamber and the ai r  is  fed
to the center  of  combust ion

i lenci l  were project ing t l i rot lgh the page'

Fig. lr Elementary Nitrogen Reduction Furnace.
The A. C. Arc Causes a Chemical Change in the
Air, Between the Electrodes, Yielding Sodium

Nitrate, Etc.

product of combustion rtray be regarded as
ni t rous oxide-NO. The ni t rous oxide
passes into an ai r  char-nbcr where i t  im-
rnediately unites with the oxygen to pro-
duce the fami l iar  n i t rous oeroxide NOr.
T l r i s  l , asses  i n t o  a  wa te r  l bwe r  whe re  i t
d issolves in the water wi th the format ion
of nitric acid, I-INO* and nitrous acid
] INO,.

These acids thcn come in contact  wi th
sodiur.n or potassinrr h1'clrates ancl react
to produce the sodium ni t rate or  potassium
nltfate.

As al ready rr rent ioned, the natural  fer-
t i l izer  found in such abunclance in Chi le,
is  "sodiurn ni t rate,"  hence i t  is  a feat  of
no smal l  importance to be able to produce
the same substance di rect lv  f rom the ai r
using an electr ic  furnace,  the power being
obtained,  as in the c:rse of  the Norwegian
nstal lat ions,  f rom water porver.  Years ago
a pioneer exper imental  insta l lat ion was
btrilt at Niagara Falls. In itself it was a
fai lure,  but  undoubtedlv the Uni ted States
wi l l  in  t ime possess working instal lat ions
of  th is sort ,  now so successful ly  operated
ln Europe.

The Birkeland-Eyde electric furnaces
which are used in Noru'av mav be seen in
Fig.  3.  Eaclr  of  these la ige c l rct r lar  uni ts
are the furnaces contain ing the soecia l
e lecl rodes and a rr rcans nf  srrpply ing the
air .  This is  the uost  successful  .n i t iosen
reduct ion plant  ever in. ta l led l ry any coun-
try.

Harnessing the Atrnosphere's Nitrogen Electrically
By Samuel Cohen

in its infancy while the saltpetre (sodium
nitrate) of South America is sti1l a f or-
midable competitor of the artificial prod-
uct. The new process consists of passing
a disclrarge of between 3,000 and 5,000
vohs pressure between two electrodes, a
powerlul electro-rrrngnet Lcing used ai a
deflector with its polar extrenrlties at right

angles to the direct ion of the

and Other Commercial Commodities, a Process Soon to B" thro'gh a narro\,, orere nr drre
'  Exploi ted in This countrv '  

l ; ig '  2 t lef , ic ts 
"  

' t . f ; . - , t i . '  

" ; t tespecia l ly  sodium ni t rate (NaNOu).  This of  the furnaci .  The two high-tension elec-

is 'being constant ly  and voracioui ly  .on- t rodes l - rere observed are not  s l iown_in Fig '
sumed, ind at  the present rate of  consump- 2,  as th is is  a sect ional_view of  the hol-
tion, ii will not lait a great wl'rile, hence-it 1ow arc chamber. The.higl-r voltage elec-
was imperat ive that  re iearch work should t rodcs are placed at  r ight  angles to - the
be star ted so as to f ind a method of  making plane of  the v iew hcre qiven,  - i .e. ,  as i f  a

It is ltated that in 
-Germany 

a .large These electrocles are connectecl to an al-
nLrmber of  p lants have been bui l t  for  pro-  ternat ing current  source of  5,000 vol ts po-

ducins this substzurce bv obtaining. nitro- tential. The outlet for the gaseous prod-
gen i rotr r  the al rnosuirere.  The rncthod r tcts is  located at  the base oI  t l tc  arc c l tatn-
iv l r ich t l re Gelnrans enrploy is  purely e lec-  ber shown in Fig.2.  The ai r  is  fed into
tr ical .  This scheme of  harnessins the at)  the charnber tLrrough t l . re tu 'o outer  p ipes
mosphere's nitrogen is not new, howcver, n-rarkcd air i,nlct and oasses through the
as it has bcen under developrrent for sev- grate-like discs as the arrows indicate.
eral years both in this country ar-rd Nor- After the alternating c6rrent arc has acted
ryay. However, as ^llngland has blocked lpon the ilcoming iir, the 11rxtrlre of gas
Gernany's route to Chile, so that sl.re can- ,ir,l air eto..ges ll,rnugh the efflux pipe,
not obtain hcr nitrate supply lrom that i,iri.f,, l. connected to tl.re .rvater tanks.
:?titll',1!,'- T-'9t9ry y,"L-lg.::91-'"{1"111- ihe alternatins current has been found
tac tu re  t l le l r  mucn needed nr l ra tes .  I  l l c re -

f ore olants f or this work were createcl
by the Lrain-work o{  some of  the great-
est  chemists,  of  whom Germany has long
been spot isor ,  as is  wel l  known.

Not only are the ni t rates i r r rportant  in
the manufacture of  erplosives,  but  they
are also far  more important  as fer t i l izers.

The rnost  interest ing method of  f ix ing
the nitrogen of the atrnosphere is one in
which man copies the handiwork of nature.
It is a well-knor,vn fact that thunderstorms
are somethins more than ro1ls of thunder
and  L l i nd i r r g  f l a shes  o f  l i gh tn i ng ,  t ha t  t l r e
electric soarks produced in its path cat'se
a "chemical reaction," which leaves oxides
of nitrogen and traces of ozone in the air.
The oxides are washed dorvn into the
earth by the rain and so contribute to some
extent to a tenewal of those nitrogen com-
rounds so necessarv for the betterment of
ioil and crops. It is many years since Sir
William Crookes demonstrated the burn-
ing of air by means of a high tension
discharge, but not until recently has the
lesson of the lightning been acted upon in
a practical, manufacturing way. At Not-
odden, Norway, was established the first
factory especiaily and solely designed for

/-f-lHE enorlnous quantity of explosives
I  used in the European $ 'ar  has caused

^ 
a vast  arnount oI  exl rer imental  work

to be carried out. in order to obtain "ni-
trates." which are the main chemicals in-
volved in the manuf actu.re of these ex-
plosives.  At  present a l l  the ni t rates are
obtained from the Chilean nitrate beds.

Fig. 3. The Birkeland=Eyde Electric Furnaces Used in Norway
for the Reduction of Atmospheric Nitrogen into Sodium Nitrate

"ii '-i- ,-,]---.-.i l-.-,----- Frg. 2. Perf{ted Electric Furnace forReduction
the manufacture of fertilizer directly from iii.qit.og.r. The Arc p'trses Between Two Elw-
the atmospheric nitrogen. The process is trodes Ferpendicular, to the, Plane of the Vi;w
an electr ical  one and l t  is  On th is account Shown,_grrd iq A_ctgd Upon by the_ Two Magnet

Poles.  The Air  In lets,  Also the Out let  for  the
that lt ls So tntefestlng. Gas and Air. Are Loca[ed at the Bffie of the Arc

The new nitrate industrv is at oresent Chamber.

best for this work as the arc, which takes
place not in the space between the mag-
net poles N and S, but at right angles
thereto, tends to rise upward, then down-
ward until it breaks, The arc has, there-
fore, to restrike constantly for every al-
'ternation of the current. The gaseous
products are drawn off and passe_d through
\,vater towers, containing a r,veak solution
of caustic soda or caustic potash. The

THE ELECTRICAL FLAT.
Modern apartment houses which depend

ent i re l l ' on  e lec t r i c i t y  fo r  cook ing  are  now
be i r rg  bu i l t .  In  each o l '  the  95  aDar tments
in Car'leton Court, Buffalo, N. Y.. the
owner has installed an electric range for
the tenants.

Each apartment is further equipped with
an electrically operated refrigerator, so
that electric service includes heat, cooking
and refr igeration, as well  as l ight.

To anyone familiar with apartment life,
it is pleasant to think that this equip,ment
dispenses with the necessity of placing the
family food in the refrigerator with the
ice that has been delivered on the dumb-
wait€r that is da.ily used for handling the
garbage can.
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Tlte "Peltier Cross," Comprising Two Dissimilar
Metal Strips, Which, Wheh Connected to a Bat-
tery Become tlot or Cold, Depcndinc uDon the

Polarity of the Ciicuil 
-

n i te  re la t ion  be t rveen the  two wh ich  is  fun-
damenta l  in  i t s  na ture .  The most  de l i ca te

lpparatus known to n1an is being used to-
day to study t l rese pi rcnornena, i r i  au ef for t
to Iear[  more oI  l tat r t re 's  secrcts.  l lu t  not-
wi thstarrd i r rg th is,  t l re ef fects which are de-
scr ibed in th is ar t ic le are such that  thev
can l te crcatcr l ,  i f  not  accr l ratc lv measu.cci ,
i t r  even the rnust  rnodest ly  equipped labora-
rory.

Ever s ince 1821 i t  has beeu known that
heat  may car lse an electr ic  current  in a
ci rcui t  composed of  d i f fcrent  k inds of  mct-
a ls. .  Seebeck,  who discovered th is,  jo iucd
a German si lver  and an i ron wire toeether.
forming a co:rrp le le c i rcui t ,  and upor i  hcat-
ing one junctrr re wlr i le  the ot l rer  was kcpt
cold, he found that a currel'lt flowed froin
the German si lver  to the i ron throueh the
hot jurrct ion.  To corrr l r lete the c i rct r i t ,  of
course,  i t  f lowecl  in the opposi te d i rect ion
through the cold junct ion.  This ef fect  was
named af ter  i ts  d iscoverer,  and by fur thei
exper imentat ion i t  was found that  a1l  met-
als can be arranged in a thermo-electr ic
series such as the following, and that wl-rerr
a  coup le  i s  made  o f  any  two ,  t he  cu r re r t
will flow from the one above to the or-re
below, through the hot  junct ion:

Thermo-Electr ic  Ser ies.
Bismuth.
Platinum.
German Silver.
Lead.

{.rOl d..

Silver.
Zinc.
Iton,

Copper. Antimonv.

.  A,  pecul iar i ty  
, is  to .1,e not icer l .  t l : .at  t l re

i a r t l r e r  apa r t  t l l e  su l ' s t a l l ces  a re  i r r  t h t
se r i es  l f t c  poo rc r  co t t duc to r s  t l t r y  o r c ,1n l
the greater  the electro-rnot ive force 

-gcn-

erated.
By taking aclvantage of  th is d iscovery the

wel l -known therrnopi le was soon inver-r tecl ,

The,Well-Known Thermo=EIectric Couple. Heat
Applied to the Juncture of Two Dissimiiar Metals

Produces an Electric gurrent.

which consisted of a number of such ther-
mo-electric couples in series, and in a forrn
convenient for heating. This arrangement
gave a comparatively large current, but st i l l
the electro-motive force was too small  for
any but experimental purposes.

The Marvels of Modern Physics
By Rogers D. Rusk

Assistant Instructor in Physics, Ohio Wesleyan Uniyersity

THERMO-ELECTRIC AND MAG-
NETIC MYSTERIES

]  1 '  has of ten been said that  a f low of
I  heat  in a conductor  is  s imi lar  to a f low
of electricity, but we know now that there
is more than a similarity. There is a defi-

This principle o f the tl-rermo-electric
couple ha's been made use of by Professor
Boys in an instrument known ai the Radio-
lVI icrometer,  the sensi t iveness of  which is
marvelous, It is really a galvanometer hav-
ing a s ingle loop .of-  copiper wire for  t l re
movlng cor l ,  which carr ies a minute bis-
muth-antimony couple fastenecl to a black-
ened disk.  I t  is  said that  the heat  of  a
candle three mi les distant  can be focussed
on the blackened disk by a parabol ic  mir-
ror so as to cause a current to ilow in the
loop and produce a noticeable deflection.
Besides th is,  several  less sensi t ive thermo-
galvanometers have been constrnctcd.

The causes of  thermo-electr ic i tv  have
lotrg beerr  a lnystery,  but  thcy i r r terest  r rs
t oday  Lecause  o l  t l r e . l i gh t  t hcy  t i r r ow  upo r r
t he  . l ead rng  p l t , \  s i ca l  ques t i o l t s  r ega rd i ng
matter  and electr ic i ty .  

' f  
he discussion of

t ) r e  f o l l ou i r r g  e tTec t - s  w i l l  d ca l  l a ruc l y  w i r l r
t l r e  app l i ca t i , cn  o f  wha t  i s  know l t  as  t he
lree elcctron thcory which l ras Leen rnen-
t i oncd  i n  a  D rev io r r s  a r t j c l e .

_ Sorne twelvc years af tcr  the t l iscovery of
SeeLeck,  anolher et fcct  was not iced l ry Pel-
t ier .  He f  oun<l  that  wherr  a currcnt  of
c lcctr ic i ty  is  1255sd t l t rorrgh t l re j r rncture of
two diss in-r i iar  metals,  that  a ccr ta in amount
of  heat  is  generated or  absorJrecl ,  besic les
the ordinary heat ing ef fect  of  the current .
hr  order to demonstratc th is he arransed
wha t  i s  k r r own  as  t l r e  l ' c l r i e r  c ross .  w l i i c l r
co r r s i s t s  o f  two  l r a r s  o I  d i ss im i l a r  r nc ta l s
crossing each other as in l , ' ig .  1.  The cur-
rcnt  f rom a cel l  passes througl"r  two ad-
jacent  arr .ns of  the cross i l  a-c loscd c i r -
cr l i t ,  whi le a def lect ion is  o l . lserved in a
galvanometer connected to the two other
a_rms. _As the bat tery currel t t  does not  pass
t l r r ough  t he  ga l vanomc tc r  t hc  cu r i ep t
which causes the def lect ion mrrst  be due
to the hcathtg or  cool ing of  the juncture.
The fact  that  the Pel t ier  ef fect  is  revers ib le.
t ha t  i s  t he  ga l vano rne te r  l l c c (  l l c  may  l r e
de f l ec ted  i r r  e i t he r  d i r ec t i o r r ,  d t . t r cnd in -q  on
w l re thc r  t he  j u r r c t u re  i s  hca ted ' o t  . o31 . , 1 ,
g ives us a c lue to the nature of  t l - re ef fect .
The two metals,  we know, are re lat ively
positive and negative, and lvhen the battery
current  f lows in any ol re c l i rect ion i t  is
either aided or opposed Jry the tender-rcy of
the.  couple.  . .  When oplrus. i r ion encrgy.  is
evolved iu the fornr  of  heat ,  aud when
act ing together e l tergy is  absorbed and the
temperature lowered.  In l r ig.  2 is  shown
the diagrammatic representat ion of  a ther-
mo-electr ic  couple.  The metal  having the
larger number of  f ree electrons is  e lectro-
negative. The Peltier effect tvil1 be Droduqecl
L,-v passir rg a c l l r rent  f rom otre metal  to the
other.  When in contact  a balance is  estab-
i ishet l ,  and the Seebeck ef fect  wi l l  be pro-
, l uced  i f  t l r e  j unc tu re  i s  I r ea ted ,  a r rd  i hus
the balance destroyed by v i r tue of  the ex-
cess k inet ic  energy given the f ree electrons.

A bet ter  idea of  the existence of  these
free electrons may perhaps be had f rom a
simple compar ison.  The f  ree electron
theory of  conduct ion assumes the existence
of a number of  e lectror . rs in excess of  the
number held in molecular  combinat ion.  iust
as  i n  a  pa i l  o f  wa te r ,  f o rmed  we  know  o [
hydrogen ancl oxygen in the combination
of  H.O. a numher of  extra orygen mole-
cules might  be dissolved.  In fact  we may
consider the f ree electrons as held in solu-
t ion by the metal .

An effect similar to the Seebeck effect
may be noticed in a single metal by having
its terminals at different temoeratures.
This ef fect  was f i rs t  not iced bv Loid Kelv in
( t hen  P ro f .  Thomson ) .  and  i s  ca l l ed  a f t e r
him, the Thomscn ef  ect .  In Fig.  3 the
hot end of a metal, say copper, is shown

wit i r  the fewer nunrber of  e lectrons.  This
means  t l r a t  r l r e  ene rgy  impa r ted  t o  t he  e l ec -
t rons by lLe source of  heat  has dr i len
them farther apart, and as the electrons
carry negar ive elecrr ic i ty ,  the cold end,  wi th
the greater  colrcelrLrat ion of  e lectrons,  be-
comes .negat ive.  py convent ion-we say the
current  f loras in the di rect ion of  mot ion of
the positive charges or from cold, to hot.
In some metals as i ron,  n ickel ,  and plat i -
num t l re currel t t  f lows hot  to cold,  ancf  i t  is

How the Electrons Become Denser at the Cold
End of a Heated Metal Bar. in the "]homson

Etiect."

suggested that this may be due to the ex-
istence of al l  excess of free posit iae pat:-
t iclcs in the metal rather than ncgatiae
o11es,

A large number of  remarkable ef iects
may be produced by super imposir . rg a mag-
netic field over a conductor carrying lieat
or electricity. It is a well known f act,
upon  wh i c l r  t he  t l t eo r y  o f  t he  mo to r  i s
forrndcd,  that  a wire carry ing a current  i r r
a magnet ic f ie1d tcnds to move in a d i rec-
t ion at  r ight  angles to the magnet ic f re ld
due to the inte iact ing of  th is l ie ld and that
of  t l - re current .  In the same wav when a
l ,ar  of  metal  carry iug a currer l r .  is  p laced
ln a maglreLic J ic ld,  t l rcre is  an intcract ion
between th is f ie ld and the f ie ld surrounding
each ,  e lectron,  ter ld ing to cause a mot ion
ofr  the electron s imi lar  to the above men,
t ioned mot ion of  t l - re wire.  Consequent lv
w l ren  such  a  conduc to r  as  ABCD i n -F iq .  4
is p)accd in a r r ragnet ic f ie ld where the l ines
o f  f o r ce  a re .a t  r i gh t  ang les  t o  t he  l i nes
the hgure and going f rom above the paper
down  t h roug l r  i t ,  t hen  t he  e l ec t r ons  w i l l
tend to move towards the edge CD, a l -
though f lowing as a current  in the di rect ion
of  the large arrow or f rom lef t  to r ight .
As represented in the figure, the greatest
concentration of electrons will be on the
CD side and a sensi t i r .e salvanometer wi l l
detcct  th is d i f fercncc of  poteut ia l  Letweerr
. \  B  a r rd  CD ,  a t  r i gh t  ang les  t o  t l r e  r l i r ec t i o r r
of  the current .  This is  termed the Hal l
eff cct.

The strange 1 'ct  apparent ly  r ig id re lat ion
l r e twcen  l i ea t  a r r t l  e l c c t r i c i t v  i s  shown  bv
the fact  that  i f  in  t l rc  abovi  exner imerr t  i
cu r ren t  o f  hea t  i ns t cad  o f  e l cc i r i c i t v  had
heen f lowing i r r  t l re conductor ,  the 

-resul t

would have been the same, and a difference
of potent ia l  would have existed betweeu
the s ides.  To dist ineuish th is f rom the
former ef fect  i t  is  cal l id  the Ncntst  cf fcct .

The "Hall Effect," in Which the Electrons Are
Unevenly Distr ibuted as Shown When a Bar
Carrying a Current Is Placed in a Magnetic Fiela.

Within the last two decades another ef-
fect  in a magnet ic f ie ld has been discovered
by Zeseman, which has proved of  absorbinE
interest  to sc ient is ts.  

-  
Not  a lone is  thE

effect interesting in itself but the confirma-
(Continued, on page zo7)



Mimic Atoms and Their Experimental Form4tion

Their Meaning*-Part II.
n-\HE geometric groups of Figs. 17 and

I  i8  are mimic atoms becausc,  in the re-
r '  la t ions between their  inner numbers

and their total numbers of floating magnets,
they imitate the real atoms in the iatter's
relations between their positive vaienciesf
and their atomic weights.- For example, the
inner number of magnets of the group list-
ed as carbon in Fig. 17 ls 4, the inside
square of  dots;  and the tota l  number o i
misnets is  12,  a l l  of  the dots.  Correspond-
insl -v.  the valencv of  the real  carbon atom
is?'and i ts  atomic weight  is  12.  Another
example,  the inner numher of  magrrets of
t t re g ioup,  chlor ine,  in Fig.  18 is  7:(1+6).
'Ihe innir number of rnagrtcts is counted as
the innermost member i f  the innermost r ing
equals or exceeds 8 in number, and is count-
ed as the sum of  the innermost member
and the innermost ring, if the innermost

Fic. lZ. Chart l, showing Actual Croupings of Floatir-rg Magnets. The First Papen in the June lssue. Explained in Detail How

thaMacnet izedsteet  Needrei l?ei{ ; ;h; ;A-" ;c" i tpr8" i " l ' i i i ; ;A; ; -s; i l ; ;  thnt  or  water and underthelnf luenceora
Magneric coil, Excited ny qaiieti"",-tt e-i.,{iedlei i" 

" 
verifunlai{t.t ittt;;iirk" up o.. of the Positions tlere shown' The

trt.'.rrli"! F;il;;;a Dipinds U-pon the Number of Floating Magnets Used'

of a certain critical atomic range deter-
mined by an elastic limit in the ether it-
se1f. Atoms of this type are shown at
(9 ) ,  ( 11 ) ,  ( 12 ) , and  (13 )  o f  F i g .19 .  They
are nothing more than rings of positive
electricity having inside of them groups
of electrons which are identical in num-
ber and arrangement with the numbers and
arrangements of the floating magnets in
the mimic-atom groups of  Figs.  17 and 18.

In th is case and wi th the force 1aw as-
sumed, it may be shown that the electrons
are held ins ide,  and in the plane of  the
ring, and that they are attracted toward
the center  of  the r ing by a s imple re-
sultant force which varies directly as the
radii from the electrons to the ring center.
I t  now becomes mani f  est  that  the inside
members of an electron group are the ones
most easi ly  e jected,  and in th is l ies the
explanat ion of  the posi t ive ion valency.

Can we also explain
the negative ion r.ai-
ency? Nature  has
given us a very good
hint to begin with. It
is the fact that the
negative or hydrogen
valency of an atom is
equal to the number
8, subtracted frorr the
positive valency. For
example, the si x t h
fan- r i l y  o f  a toms in
the periodic classif ica-
tion of the latter in-
cludes oxygen, sulphur,
and several others.
These atoms have 6
for their posit ive val-
ency and -2 for their
negative valencl'. One
of them can lose 6
electrons or gain 2, ac-
cording to its condi-
tion, -2:6-8.

In (10) of Fig. 19,
we have an example of
the two valencies of
f h A  c r \ - t h  t r l n r l r f  ^ i

atoms. Tl-re molecule
there pictured is  that
o f  anhyd rous  su1 -
p h u r i c  a c i d ,  H ' S O , .
The sulphur atom acts
there as a posi t ive ion
of  6 charges,  having
lost 6 electrons. The
4 oxt'gen atoms are
negat ive ions of  2
charges each, having
g a i n e d  2  e l e c t r o n s
each. The electrosta-
tic balance of t h e
molecule is completed
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By Eric R. Lyon, A. B.

of a mimic atom therefore stands for the
number of electrons which can be detached
from the imitated real atom. When these
electrons are knocked out, the unfortunate
atom is left with an equivalent charge of
positive electricity. It is now an ion and it
must seek a combination with other ions,
the sum of whose excess ncgatiae charge
will equal and baiance our particular
fr iend's po,r i t iue charge.In other words elec-
trons escape from some atoms and plunge
into others, there to remain for some time.
The one set of atoms becomes posit ive
ions and the other set becomes negative
ions. Electrostatic attraction cornbines the
opposite ions into small neutral groups
which are the molecules of substances.

To explain why the real atom should so
behave i tself  in regard to the example set
for it by our mimic atoms, we should adopt

r ing does not  equal  or  e;<ceed 8 in number '

ThE tota l  numb-er of  magnets is  35.  .Cor-
respondingly,  the max imum. po-s l t lve valency

of  the real  chlor i t le  atom ls /  and tne ln-

i.siuf ttu-ber of its atomic weight is 35;

thi complete weight is 35.45.

The atomic weight  considered jn th is com-

"" i i io"  " i  
re lat io ls is  t l re integral  part  of

ihe complete number, which latter may

have, besides,  a smal l  decimal  .part .not  re-

sarded I  and the valency consldered ls  tne

iosi t ive.  or  somet imcs knoln as oxygen

ralencv. '  The posi t ive valency is  now known

to be- equal  fo the numher of  e lectrons
-fllit *ii be detached from an atom when

the 
-latter 

is transformed into. a positive

ion. The inner number of floating magnets
"1ilii 

,noons read the ft'st Pafer ott this sub'
'iect in the Iune issue.
""ivii"iii.-'i i" i"sru, af co,tbi'tti 'rts power of
an &tow,

as simple and straightforward a theory as
may be possib le.  I t  has so far  a lways been
found i r i  sc ience that  an intr icate theor l '  of
the elemental  parts in any group of  .phe-
nomena  i s  unnecessa ry  a t t d  i s  soo t t  r ende rcd
untenable. We will therefore regard a typi-
cal  atom as consist ing of  nothing more. in-
t r i ca i e  t han  a  sma l l  r i ng  o f  pos i t i ve  e l ec -
t r ic i tv ,  maintained as a r ing- instead ot
as a-smal ler  soher ical  nucleus such as is

the electron-by its or,vn rapid rotation;
and in this atbm there sha1l also be a

olane group of  e lectrons whose negat ive
iharee-equals the posi t ive c l rarge of  the

r ins.-  and- whose electrons are held ins ide
and- ' in the plane of  the r ing by an elec-
trostatic attiaction between them and the
rins which varies directly as the distances
inv"olved, instead of obeying the customary
inverse-squareJaw of forces, which, we as-
sume, does not operate domir-rantly inside

by the 2 hydrogen ions, each of which has
lost  i ts  one and only e lectron.

The f i f th fami ly of  atoms, represented
bv  n i t r ogen  and  phospho rus ,  has  5  f o r  i t s
posi t i re Ion valency and -3 for  i ts  nega-
i ive ion valencv:  -3-5-8.  The f  ourt l t
farnily, represerited by carbon and silicon,
l ras 4 for  i ts  posi t ive and -4 for  i ts  nega-
tive valencies, -4:4-8. The first, sec-
ond, and third families do not have nega-
t ive ion valencies unless,  perhaps,  in rare
and unstahle cases.  The seventh fami ly,
represented by f luor ine,  chlor ine,  bromine,
i ra i  t l re posi t i i -e valency of  7 and the strong
nesat ive iou valency'  of  -1 i  -1:7-8.

X l5s t  r emarkab le  i s - t he  comb ined  e i gh th
and zero families. That the trvo should
be considered together is evident from the
f act that lvherever an eiement or atom'
such as hel ium, neon_lnd argon,  appears
in the zero-inert f ami11' none appears in
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turn on 1tS COUTSe
back through the atom
and will describe a
series of oscillations.
It may be shown, too,
that an atom's im-
mediate field of force
acting upon a. resting
erecrfon placed wrthln
the field at any point
except those in or al-
most in the positive
ring's plane of roh-
tion, is such as to
cause the electron to
oscillate in the man-
ner above described,
except that the am-
plitude of the vibra-
t ion does n o t,  of
course, pass beyond
t h e immediate-field-
range; and is such as
to cause the electron
to pass perpendicular-
ly through the rota-
tion plane at a point
very near or at the
center of the ring.
In this last case.
f urthermore, the ex-
cess vibrational en-
ergy of the part icular
electron wil l  almost
instantly be given up
to the rest of the elec-
tron group, and the
whole group will vi-
brate with much di-
minished an-rplitude
b a c k  a n d  f o r t h

the corresponding-place in the eighth -fam- the atom's center of attraction which is the begun-except for loss of energy by radi-ily, but.there is left a-vacancy there. Like- center of the positive ring. ^rron, or from defleitio" frv-Lti.. atoms-
wise, wherever one of those peculiar small If an electro.r .nti.i-"r.r atom nearly 

"na,'ii-una"lri";;;j;";il 

".i.."tro" 
will re-

o w@/-6 {'* dr"o)>fl
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Chart lllustrating the Effect of Valence or Degree of Combining b a c k  a n d  f o r t h3 r e g o f  C o m b i n i n g - P q w e r i n v a r i o u s A t o m s .  A l s o H o w a M o l e c u l e M a y F o r m b v  D a c K  a n o  r o r t
a Certain Action of the Elecrrons. through the ring, bellTnrolrgn tne rlng, Delly-

ing out at its middlegroups of closelv allied atoms, such.as iron, a.long. the. axis of rotzition ui rne poqr- somewhat like a stre#iied"?!rpn."g-.nickel aird cobafu,. or platinum, iridium and tlve ?ing,-lts ,no.."turn *"ilt carrv it ilsht 
-"frl. 

-r, menr.ion here rhar rhe lnt]l:f:l 
itq cobalt,. or platinum, iridium and tive iing, jts momentum will carry it iigosmrum, 4ppear _ rn the eighth family, the on through and out of the latter,i immei

cor respond ing  p lace  is  vacant  1n  lh i ' zero  arc  f ie ld -nn  rhc  n+Ler  c i r ia  r^  -  j ; .+ -6

We may mention here thaf thJloss of
on tlrough anl out_of the latter'i immedi- energy by radiation in this laiteii"*;i1icorresponding place is va&nt in the'zero ate field"on the ottrei ;ia.--i;-; ai;;;;;; lii 

"ii..iri..iyiil'ri,:ttir"il;#1il 
ti;;"ri';lfamilv. The characteristic positive ;val- equal'to thai at wtl"t-tt"-iout"qi";;; """^'- (e"r;ii*iea"'6il-iiii'*el,

an^"  ^ f ,  +L^  ^ : -L+Lency of the eiehth
family is Q but the
f.amily has no nega-
tive valency-then the
negative valencv is
0; 0:B--8. The ele-
ments of the zeto
family are the inert
gases. Their atoms
h a v e  n o  v a l e n c y -
theirs, then, is the
n e g a t i v e v a l e n c y o f
the  combined zero-
€1$l1tfi 1x11111U.

This would,seem to
indicate, that, wher-
ever the second inner-
most r ing of electrons
in an atorn group is
i tself ,  with at least 2
or 3 electrons greater
than 8 in number, the
first innermost ring
and the innermost
member may together
Decome, Dv the ac-
quisition of electrons
enter ing  the  a tom
from without, a rota-
ting innerrnost rins
of B but of not sreat:
er than B. We 

-iav 
a

ro ta t i rxg  inner rnos t
ring, because an elec-
tron cannot fa1l into
an atom under the
action of the latter's
electrostatic attraction
and remain there un-
less the electron is
able to rotate around

Fig' I8r chart 2i"ti#'i'i1tlf""FT'i3"T 
og:?ii3"5',*#"f.Yfi:1,e,?iffi',i*::"ioTe ?f,"tl"r.iiffH.i1fii*tfg"y#t^Agg: rhe Mag-
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Trailing Aravilla
And How the Marvelous Electromato$raph Came into Actiori

By George Frederic Stratton

"Just  a mo-ment ! "  inrerrupted Cawthorne.
" I t  wi l l  show more fu1ly the marveious
exploi ts  of  th is apparatus i f  L ieutenant
Travers first writes, on another paper, ex-
actly what thoughts he had when he wrote
the first."

The Lieutenant glanced at the General;
got a nod of approval and instantly pre-
pa red  ano the t  pape r  uh i ch  he  handed  t o
i . , is  Chi . f ,  who, 

-wi thout  
g lancing at  i t ,

fo lded i t  under h is be1t .
Then Gunzri threw the switch. In-

stant ly  the f ine wire screen supported
above the cabinet began to glow with in-
candescence, fo l lowed by a strange quiv-
er ing pulsat ion of  l ight  and shat low as of
a lake of  mol ten metal  d isturbed by a
breeze, Outlines began to appear, form-

July,  l916

n-1HERE, was an ai r  of  l is t lessness anc
I  perhaps a touch o[  scorn on the Cen-

rL  e ra l ' s - f ace  as  he  wa tc l t ed  P ro fesso r
Gunzri adjust the wire connections of the
odd-looking Electromatogroph, securing
current through the Teck Duplex-Wireless
Power Line.

"General !" exclaimed Cawthorne, the
young millionaire exploiter of the inven-
tions which had made a world renown.
"Allow me to suggest that you direct one
of vour of f icers to wr i te some communica-
t ion on a s l ip 'of  paper,  and at  the same
time to put his thoughts on something, if
possiL le,  qui te d i f fererr t  to the subject  he
wri tes upon. That  wi l l  g ive th i i  appa-
ratus a test."

The General's eyebrows went up and his

There was a gasp from that officer and
over his bronzed handsome face came a
deeper"  f lush of  the red tan;  but  as he
glanced sharply at the other offrcers he
saw no ribald looks-nothir-rg but amaze-
ment and appreciative sympathy.

Gunzri switched off and as the incan
descent picture faded out he pulled the
slide and- drew out the paper, handing it
to the General.

The rugged, gray old warrier read it
a l oud : -

"My home-my parents' home-is on the
banks of the Kennebec River, above Au-
gusta.  Dur ing mv last  leave of  absence
irv oarents celebiated their  s i lver  wed-
diiig-and many old friends were there to
congratulate them."

He slipped the paper into the Electrot
do*ncast chin and peered into his

shoulders shrugged, but he turnec to the
group of uniformed men who were stand-
ins ibout the Fleadquarters tent.'-Lieutenant 

Traverl !" he directed, "do
as Cawthorne requests."

"A single paragraph or a short sentence
will suffice,"- smiled the millionaire. "I
think it would be wise to withdraw where
you'11 have no eyes on you to bother yoq
at a1!."

Travers left the tent and returned in a
few moments with a paper which he hand-
ed to the General. Frofessor Gunzri. had
ou1led a sma1l metal slide out of the ma-
chine and now observed:-

"If the General will place the paper-
writins down-on this slide we can at once
make the test,'l

ins themselves into trees and a building'
until with a final quiver the mistiness
cleared and a picture stood out as sharp in
detail as though engraved on glowing steel.

The scene showed an old typical  shingle-
wal led New England home facing a Lroad
river. Gliding down the river was a lum-
ber schooner, and on the lawn under ,a
sreat  oak was a table spread around which
iat a number of guests, laughing and chat-
t ins eai lv .

Ttl6" itte picture dissolved into another.
A farmhousd was shown in the background
and in the foreground, concealed frorn the
house and barns by a thick clump of cedar,
r'ias Lieutenant Travers holding in his
arms a gi r l  who was c l inging to h im wi th
adoraL-, le tenderness and tenaci ty.

Then he turned to the Lieutenant:-
"Was that picture on the screen your home,
Travers ?"

"It  was, Sir.  Absolutely correct in
everv detail. The companv had dinner on
the iawn iust as i t  showed."

"And tie second picture, Lieutenant.
Was that what came into your mind while
you wfote the f irst?"

"It  was, Sir !"
The General drew the second paper from

his be1t, glanced at it and then read it
aloud:-

"As I wrote the first paper my thoughts
went to this girl I left behind me and my
farewell  with her as l  left  to join the
colors. Her home is sixty miles inland
frorn the river."

. . . . H e s l i p D e d t h e p a p e r i n t o t h e E l e c t r o m a t o g r a p h a n d t h e p i c t u r e a p p e a r e d . . . . A r a v i l l a s t e p p e d c l o s e t o t h e m a n . , s a v a g e l y u p l i f t e d t h e
Adrin&st ch'in'and peered into his face . . . . he whipped out a revolver and put three shots into the poor wretch's body."
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There was intense silence when he fin-
ished, but on every gaunt, bronzed face
was corrugations and brows drawn to-was corrugations an
sether with perplexi

drawn to-
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men to deceive and mislead us with {alse
pictures.  Such daprrable t reachery would
have but  one resul t .  Take out  that  pa-
per, Gunzri. Oq the back is a translatiin.
Read i t  ! "

Gunzr i  read:-"This is  wr i t ten by a
wretched gi r l  in  the power of  the biuLal
Aravi l la ,  hopirrg thaf  the noble Ameri -
canos will overtake him and rescue me
from him. He has just  comrnanded his
army to go at once over to the Cuicatlan
country_,  so_that  he can come upon you
from the Naranjos Canon.

l ly  brother.  who is a camp heloer.  wi l l
t ry  to escape wi th th is and Li ine i i  to vou.
Do not  hurt  h im. He is forcdd to work
for this army.

"Isa Castellon."
- "Noy !" growled the General, ,,if 

that
first qicture was true, the girl iies ! We
saw that Aravilla dictated ihat note and
himself handed it to the peon who brought
i t  in .

".{nd we know that he never vr'ent to
the Cuicatlan region. Captain Berchall.
who returned with the search squadron
this morning, reports that no trail sisns of
any party were f ound. Now ! What's the
meaning of  t l re second picture? Did any-
one recoguize that gulch they were going
Inrouslr i

^ "There's o.ne man who perhaps would,
General ,  i f  he saw the picture.  The scoui
Berkholel  He came back into camp wi th
us th is mornins."

"Order h im to come here !"  d i rected the
General .  "Now, gent lemen, a l l ;  not  a word
to Berkhole as to th is aDDaratus.  or  the
pictures.  I f  there is  any-value in i t  a l l ,
the .  operat ion must be kept  absoluteiv
secret .

In a few moments Berkhole appeared-
a typical  Texan f ront iersman.

"Berkhole,"  said the General ,  , ,we have
some views here of  the country that  we
want you to look at  careful lv  and see i f
you recognize them. Gunzr i i  show them
asain l"

_-The Professor replaced the paper, threlv
the swi tch and a gasp broke f romihe scout ;
"Moving pictures,  Eh !  Aravi l la ,  by heaven !
Don't know that place. It might be mos,
any'lvhere in any of these ranges-here or
elsewhere."

The picture changed as before and Berk-
ho le  g l a red  as  he  saw  the  g rea t  band  o f
Insurrectionists trotting throueh the Cairon.

"Yes !  I  know that  p lace wel l .  I t 's  Ix-
catepec. Gulch; leads 

-through 
to Chupa-

deras l "
"To Chupaderas !" exclaimed the Gen-

eral .  " . Iust  north of  us ?"
"That 's  the place,  CeneraM was

through there rv i th a band of  prospectors
less 'n a year ago."

The General 's  {ace contor ted wi th a
f iercely gr im scowl.  " \ 'ou may eo.  Berk-
hole.  Say not l r i r rg outs ide al rout-  the pic-
tures you have seen. That  is  an imoera-
1 i r  r  o rde r  ! "

"Now, gentlemen, if this is all correct
i t  might  have been very ser ious f  or  the
ent i re commancl  i f  we had not  known i t .
Aravi l la  has worked to the north of  us
probably to attack our line of communi-
cat ion,  whi le Carasco,  wi th ten thousand
men, is advancing rapidly from the south.
They'd have had us betwebn thern. Captain
Berchal l  lead your t roops north and cut
of f  Aravi l la  !  Travers,  order out  a squad-
ron of gyroplane scouts over that Ixcate-
pec Gulch.  Instant . 'work,  gent lemen !"

As the two ofificers left, Cawthorne salu-
ted the General  and excla imed:-

"There came in with the convov this
morning.lwo of our Gravitation Nuliifiers,
Sir. I think this is their opportunity."

"Ah-h ! Those marvelous machinis that
put the Japo-Chinese army out of com-

(Continued on page zr7)

gether with perplexity and deep study.
Presentlv the General said sternlv:-Presently the General said sternly:-

"I understand, Lieutenant, that you nev-
er met the Professor or NIr. Cawthorne be-
fore coming into this tent?"

"Never. General l"
"Nor ever held any communication with

them ?"
"Not the sl ightest, Sir l"
The General turned to the other officers:

"Gentlemen, I  am going to request Pro-
fessor Cunzri to mike the ,a-6 explana-
t ion oI this asrounding apparatus to you as
he made to me on hls lirival this 

-morn-

ing. It may lead to some change in our
campaign. Now, Professor !"

The thick-necked, broad-shouldered, but
almost dwarfed man faced the off icers.

"Gentlemen! My theory of the action
of this electromatograph is purely an ab-
stract one. Of course you know that when
a man writes anything his thouglrts may
be concentrated upon ihe matter "on 

whiclr
he writes,.or-as frequently happens-they
may wander over a series of impressions
or occurrences having more or less bear-
1!g. gpor,t the subject matter of his writing.
Evidently those rapidly r.ecurring ideas and
memorles do, by some electro-magnbtic ac-
tion which I do not pretend to explain, flow
through his nerves to his pen and become
incorporated with the writing. Then, whenrncorqorated wl th the wr l t lng.  

' Ihen,  
whel

we place the writing in this apparatuswe place tne \ i r ' r l t lDg ln _ th ls apparatus,
those incidental  thoughts,  preserved
through the wr i t ten words,  are throueh
the act ion of  the electr ic  current  1ran1-
ferred to the screen in the form of actual
p ictures,  as t rue I  have always found as
a photo."

"A species of electro-mental transfer-
ence," suggested Cawthorne.

"Possib ly!  We as yet  so l i t t le  under-
stand the principles of electricity that spec-
ulation upon one of its marvels-acciden-
tally discovered-is at present f ruitless"
We know some of  i ts  possib i l i t ies,  and
knowing them who dares say that  i t  has
any impossibility. We know that power,
equivalent to two hundred thousand or
more horses,  can be sent  through a smal l
wire for  hundreds of  mi les and instant lv
exert  that  power f  or  work.  We know
that its pulsations will travel unerringly
through i three or four thousand m"ile
air space to a certain defined goal. No
man can say how ! No man dares define
i ts l imi tat ions !"

"Although the mechanical details of this
apparatus were designed .by myse. l  f , .  rhe
actual  impulse or  pr incip le on which i t
operates is  as myster ious to me as to you.
I[ not only shows plainly wl'rat the w6rds
on the paper actual ly  mean or refer  to,  but
it shows as plainly what the writer had in
his mind when wr i t ing."

He nodded his massive i ron-srav head
emphatically as he concluded.

"Follow with your idea of its practi-
cal  use to the Army, Prolessor l "  demand-
ed the General .

"Mr.  Cawthorne is  the man to do that ,"
asserted Gunzr i .  " I t  was his f i rs t  thoueht
yh"" ,  I  in t roduc.ed mysel f  to h im. hoping
Io r  ne lp  t o  make  t he  appa ra111s ,  a r rd  he
placed his fine experimental shops at mv
disposal ,  and ample capi ta l . "

The General glanced at Cawthorne, who
commenced:-

"The Professor is  r ight .  Mv 6rst  thoueht
o f  t he  use  o f  t ha t  mach ine  was  t ha t ' i t
might  detect  for  you the correctness or
incorrectness of  lhe informal ion vou have
been- get t ing in th is campaign f rom the
Mexican nat ives and f rom the Mexican
authorities. ft seems to be orettv well
assured that much of such infoimation has
been for the special purpose of leading

your command away f rom the bandi ts and
insurrect ionists instead of  to them. When
this marvelous screen recalls the thoughts
of the rvriter as well as what he writea. it
w i l l  ce r t a i n l y  show  l i es  as  we l l  as  t r u ths . "

"It's worth trying," muttered the Gen-
eral .  He opened a dispatch case and drew
out a letter on dirty rough paper.

"This is the note lioulhi in by that
peo l ,  s t a t i l g  t ha t  A rav i l l a  and  h i s  pa r t y
had gone into the Cuicat lan country,  and
that  statement was,  as usua1, a mistake or
a del iberate misstatement.  Try that ,  Pro-
fessor l "

Cunzr i  s l ipped the paper onto the s l ide,
threw the swi tch and the uncannv incan-
descence commenced. The oicture-  showed
a  g roup  o f  Mex i cans  i n  a  w i i r d  ca i r on  and
murnurs broke from the ofifrcers as they
saw, in the most gaily uniformed man. the

WATCH FOR TIIE AUGUST
NUMBER

lust a few of the numerous on.d
ertrem,ely intercstin,cl articlcs sched-
wled to appear in ihe August issub
oi The Llcctr icaL E-rpcrintcntcr orc
cite d be loza. Art i ,cle s'preaiowsly an-
n,ounced, and, mot appbaring ii the
Prescnt number zuill be published at
a latcr date , just as soott, as we find
sface for them.
"Those Electric Light Bills and hozu

the Howsehecper can rcd,uce thcnt,
-An article f or Father and Moth-
cr." By F. H. Swcct.

"Rid.d!!g..Trccs of Insects by Elcc-
t rrc l,ty."

" Fr,e quency M eters-H ow Thay
,._Worh." By M. B. Slacper.
"Maraels of M odcrn, Physics." By

Rogcrs  D.  Rusk ,  B .Sc .
"Modern Comm,ercial Radio Rc-

ce i,aing S ets."
" Ex f cr imenl al Chcnristry-Part I  I  1."

By  A lbcr t  W.  Wi lsou .
"Ultra-Violet Lisht and Its Pos.r i-

bilities." By Samucl Cohen.
" l v ldku tg  5e lcn iun t  (  c l l s . "
"trVater Wheel Driacs for Priaatc

!!olyt_ir1s Plants-Part II;' By
H. trl'infi.eld Secor.

"Baron Miinchhausctt's New Scictt-
tific.Ad,ventures." By Hugo Genrs-
,d,c E

"The Li.quid Rheostat in Locomo-
tiue Seraice."

"Thc M usic Optigrabh-An Elcctr i-
col Short-cwt- to i l iusic."
Oacr fifty othcr articles witt ap-

pcar in the Au,gust nu,tnber, Iysiics
aII, the usual [efartments.

wel l -publ ished f igure and face of  the atro-
c ious chief .  Aravi l la .

Be fo re  . h im , .  sea ted  on  a  r ock .  was  a
natrve- g l r l  wr l t rng.  A peon appeared ald
Captain Berchal l  muttered lo the Ccn-
eral :-"That is the peon who brought that
note,  Sir  !  The gash on his lef t  cheek is
unmistakable l "

The girl finished writing and with an
audacious,  t r iumphant smi l i  Landed i t  to
A rav i l l a ,  who  i n  t u rn  gave  i t  t o  t he  neon .

Then the picture dissolved into 
^ 

one
showinq a di f ferent  scene. I t  was a nar-
row gulch with almost perpendicular moun-
ta ins on ei ther s ide,  and working through
it_ was Aravilla's party, riding steadil-y.
I nen  l t  t aded  ou t ,
_ Tlle General shot a steely glance at the
Professor and Cawthorne, 

-then 
turned to

his officers :-
"Gentlemen, we have got to believe that

there is  no conspiracy 6etween these two
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?lieRADIO LEAGUE
?f INIERICAs#'"lffir'?$ffi,,#Hf S#frl*'t

H, Gernsback

Radio Club Activities
211 HE Radio Clubs throughout the coun- members may wind their coils and per- at that time. The club is now well known' 

t 
'-il 

ti""" f-.." piiii.rT"ilv-".ti"" th" form other riork which is difficult to-ac- to amateurs who were not aware of its for-
I  ; ; i ' l ; ;" i l " f i i ; ,- ; ;A ive hope to complish at home perhaps, as about one mation -previorrsly, ?tt , l  appl icat ions are

tt."" 
"T-.iitf 

gi"ti"" 
"ffott" 

by the aniateur experimenter in a- hundred possesses. a coming in every- week'-
;i;;1.* liit.-t"itG. in the niir future. Of latire of respectable size, or voitmeter that Recently the Jovian. LeagrLe of New Or-;i;;1.* liit.-t"itG. m tr." 

".i.-i*;;;. 

-Oi 
laifrt;i-;;;;..tult. .;., oi voitmeter that RecEntly the iovian-Leagrl-e of New Or-

course this does not mean that you are to reads in aoi ls and, not in some fancy di- learts announced - in the -dai ly papers th.at
,iiatrf' the ether. continuously with yogr vision of that honorable unit which may i1.y,as_S9ing to*give an.electric show. 'fhe

srrongesr waves ln an effort to show the be anywhere from a third to three-quar- Fifth District Radio Club immediately got-  
, - -  

-  
r , , . - ,  \ I I ;+L Only a Weekp o w e r o f  y o u r s e t o r . t o  , : : : :  :  , r :  :  i  I  I  P t s Y i , , Y - u 1 1 " _ . _ ,  -  ,i:lE

G - -s f l  - - f f

---#dbe sure, as possibly you

=., '.flwrinkle, which means

such tests should be con-
ducted with a show of still the exhibit was lack-

ing solne instruments,
Nlonday night the club

Bug." True, he may
have only a lt-inch spark
coil for sending, and a

iiiL? lii"ia, "r,ril"':t# l l also occupied by the
o t h e r h a n d t h a t c h a p m a y | E | Y . M , : S : 4 : y i l . 1 . - T - : : l : ^ " J .

interested in thd recep-

na1s. .Quite 
pos.sibly..he

tn?y De expefllnentlng
wrth a new tor ln or  am-
o l : - g r . r v h : c h . a i i e i h e i s l l , i , j ' , ; : " : i o " , l . . i . . . ] o l ' . l . l ' '

*::t*-h ̂, 1:::1""t T f, ^'l

,_il-=ii'lt ?",|'"'ll.f ":f 'u,"8i
interested in this subject. _FEhot start one? It's easy

*ft 3l'.:'uli3*ilix:
teurs in your localitY

l!i:!iifu.4:?* ""il*i
less or by letter. T*o

preliminaries,ul:- _Tl'

)Xtiiil'trtt1" i, ".tl'liiv l l y*il,Jii,{nt?i""Bf"?#T;
llilX'l ri?[H,J:r* :ll""..vilh.the booth or
and moreover it's twlce Brieades of America, on Duty.- upper -Riglrt:- r!1"!i"bn.diirps'Qiiaorisfing 

-c-on-ridc1 th.e -Y'M 'C'A' r a d i o

#;.;Ji;r"1"" -rrv 
"r 

ir;i;.*-6.i;;;--ii*celi",ii'Wii"i"r"-d*'r'iuil'6f_'ihe Fir-ah'DiJtri;a Radio clu6 of New school locateti on the
rL^  ^ -^L1^*^ - - r  ^+ . . r iaa  

- - - -OJ l "ans , ta ' ,Dur ing theJov ian 'sE lec t r i cShow'  
o ther  s ide  o f  the  bu i ld -

the  orob lems and s tud ies  
vsr r r rE  up  uv ' ! - . .  " . " * ' * -  " ' - " -  L r rc f  s ruc  o l  f , r rc  Dur ru-

#."fi;;|il";'i"rr!i, v"" can bring these ters of the correct current value. ittg, Besid_es'_many o_ther instruments ex-

;;f;;;;h;;rfS i..r,"iJ"i rtin. lraiy ctulq Tlt. photographs. on this page show some hibit-ed in this booth, there was- an auxiliarl'

il;;;;;;;g;;""ti -"a""*itir io-6 to."t of_the work'doie by radio clubs. Perhaps set from the radio school. This consisted

iiint rifrooi"professor ot i.r""i.ipii.trgi"..r, other associations 
-and 

members of the of a- te-n-inch coil, three -storage cells, the

;il;;;;i#"lii""lt"i"'^."p.ii;a;:.;on Radio League_ o.f America will gain sug- panel charging board and Marconi receiv-

lifnHl:i liir?rti.ir*.""'i"li"ii""i -.-b.tr g"rtiotr. fo"r their own activities Jrom the ing set. As this photo was taken on the last

rarety ever possess 
" 

*"i" tili.t ;;;;;;;: fri.tut.. which have been published. day of the show, manv sets were removed

meter, two very lmpo4ant instruments, but O" tft" first Satu-rday night of ,last which consequently do not appear in this

;;;;';';;"iidt* *_.i;;" i"ai"iau"t'tix- April a number of radio imatzurs of New picture.

il;;'6';-ip".i"-r-&t"paign, raise suf- oiG"nr,--iiin itt. i.M,c-A. building and rhe Fifth District Radio Club would

ficient revenue to purcnas{ tfii.' iighiy-;; Jii""*.ia irr. 
-foimation 

of a wirelesi club !i1i9 to hear from radio amateurs in the

sirable equipment. Again, mosl clubs ttra-t w"utJin".r if.r" piftft n"aio nl.ttiit fifth district, who have not yet received at

have a small laboratotv"lni rrtii," *itrr""i o]-the Unitea States. A staff of executive letter from the secretary. Address all

ilil ; 
"i"til; -;;A 

drifi pi*r,--.,ih.r.'-th" offii.rs fot the organization was selected (Continued on page zo9)
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CONSTRUCTIVE CRITICISM.
Editor To Electrical Erperint,enter :

I sorry not know writting enough English
to make myself understood to you as I wish
but think that you will understand me.

I have received your instructive mag-
azine until November. As I am Operator
and serius experimenter your Nlagazine is
to me very much interesting, for what send
herewith draft Bank for $1.50 to renewal
my subscription for another year start from
number of December of 1915.

Your Magazine at present seems me good
but they would be best, and I sha1l like
read throught in Magazine any articles de-
voted to the side practical of serius experi-
ntenters and operators of wireless (not only
some articles devoted to the "ooors ama-
tenrs" and to yours snral ls spark gap). Very
good articles writting considering worthy
and ful ly the dif ferents apparatus oI a
equipment about 1 to 2 K.W. power; give
out the directions ideas fresh frorn authori-
tat ive rersonal exoerience of the writ ter
about the severals t?oubles and faults of the
differents a'pparatus of a set sender.

To shown the rnains characters which
mean or indicate that a fault  is just pres-
ent; how know a short circuit  on Primary
or Secondaries of transfortner of 1ow fre-
criency, what fail spark, when break dowq
condenser main and Preventer Kick back;
give out methods of test ing for continuity
this cirbuits for means of buzzers, phones,
galvanoueters, lamp Iight, etc., out lined
sheme used on each test. which tel1 best
that very much words,

It would constitute a indeed usefull Mag-
azine betters that a book, it will be recop-
pilacion complete information of valuable
direct ions and O.K. help to operator. In
actual practice of the working the nature
of the service demanded from the apparatus
there are occasionals bad injury or breack
down or serius faults arise in course work-
ins. I f  then the operator-reader of "E.E."
ta[e the Magazine in order to inquire a
practical rule, a very good method to local-
izate and test the fault and know how, be
rectified. Your very trully,
PROF. RICARDO MORAN PEREIRA,

Capitania del Puerto.
Guayaquil, Ecuador, S.A.

lL4/e purposely kaae co|ied, verbatin't
the le tter of ou,r dis'tinguished subscriber.
IJq,ndicafed as Prof . Pereira is by his lach
of English, it is gratifyi,ttg that The Elec-
trical Erperiwenter fulfills i,ts m,ission euen
in, Ecuad.or. Althouglt' not Ltcry fatniliar
-uith our language, Prof . Perei,ra offers con-
s,tructire criticisnt-the kind, zuhiclr kelps to
ntalee the ntagazine better and greater. We
shall publish in the near future several
articles touching upon the subjects as out-
lined, by our.f ar-off subsa'iber.-Editor.l

SUPPLEMENTS ARE WANTED.
Ed,itor Ele ctrical Er ! erittr'enter :

I greatly enjoyed the splendid supplement
of Nlarconi in your August, 1915, issue, as
well as the "How-to-Make-It" supplement
in the Seotember issue. I  anr ceriain that
I express-the wish of thousands of other
readers of your wonderful publication by
asking for more of such supplements,
Won't you let us have more ?

C. H. GAMMONS.
Cambridge, Mass.

ll|/e haz,e in freparation, noza a seri,es of
sufplernents zakich utill be i,ncluded, with
The Electrical Erperintenter, beginning
either zsith the August or ,9et'tem.ber issue.
Among the sufplements, to be printed on
fine paper swi,table for franing, zue only

f;httur'x fltuil TBug
L-nder this heading are published, cont-

municatien,s from qur readers of gencral
interest to all concern,ed. In order that let-
ters shall receiae Profer attention, zue eorn-
estXy request to make thent as sltort and
concise as possible. This is essential on ac-
count of tl,tc great amount of u,ail recei,ved
aaNly.

No attention can be paid to unsi,gn,ed
cottununications, but on request we wi,ll
zuithhold the correspondcnt's nant,e.

]1DITOR.

THE ELECTRICAL EXPERIMENTER

rtr,ention, the f ollowing: Ed,isort,, Tesla, Fes-
send,en,, De Forest, Hertz, etc.-Editor.j

173

growlng,
fu1li11s it.

for a magazine of your type that

Now, Mr.  Gerrrsback,  i f  you have read
this through and to lerated the crudi ty of
this message, which is sincere at heart,
your readers would like to see your answer
in the next number.

In c losing,  I  wi l l  say that  we appreciate
the marvelous growth of  your paper,  and
as a whole i t  is  f ine,  and i f  i t  keeps get-
t ing bet ter ,  we wi l l  do al l  in  our powei  to
boost your circulation. By the way, send
us some more of those supplernent pictures
of Edison, Tesla, etc., for they are appre-
ciated by us.

Begging for toleration, I shall now close.
Cleveland, O. A. S.

[Our correspondent's poi,lxts are utell
taltert,, and, n,o d,oubt justified. There are,
hozucaer, seaeral points .uhich we d,e sire to
ttruhe clear for the benefit of all readers.

I,l,re started owt by publishing a purely
erpcr intental  l joctnta l .  For two !ears,  as
our aoluntes No. t  ond z u. t i l l  a t test .  nothino
b ut e,v p e r im e nt s, " H o w- t o -n t, ah e -it'i ar t ic I ei,
as "tt,cll as "Con,strwctor" tnaterial tlere bu,b-
l is l tcd.  The jourt ta l  thtn hod s ixtccn pagcs
of tcrt ilratter. Tha subscri.ption ,price ,was

5o ccttts a Jtear. Althowg/'t fcrsistently and
zttid,cly ad,aertised, the circwl,atiorr, neuer rosa,
aboxe to,ooo copies. On this small ci.rcula-
tiort, zue could not gct adaertisers, zuith tke
rcsul t  that  at  the cn,d of  the second year we
hod lost ttearly $8,ooo.oo. Afparently the.
loza l r ice of  5 ceuts a copy and 50 cents a
ltear was ttot an i,nd,uce ntent, LIad u)e con-
t inucd along ot t r  or ig inal  l i l rcs,  the "EIec-
t r ical  Erfcr iutentcr"  zaould n,ot  nozu be in
ct;xstcitce.

IIou,eaer, by choosing tlte wiser fatk, byt.
ntalting thc magasinc ntore gencral, we are
nozu itt, a'f osition to giae the erf eritnentei
ot least tzyice as ntuch erperimental tart as
last 5,esv. In ntagasines, as in. Iife, you can-
not h,aae e'aerytlting. When eating pie, you,
are c.rpccted to eat tl,te crust, too, though,
lou nta! not olways lihe it.

On the other hand, haae yocr. giuen d,ue
cottsideration to the man utho iust starts
in the study of  c lcctr ic i ty? With in three
ycars he mag be as enthwsiastic a "bug" as
J,oursclf . But how 'uill he get there if zue
dotit hclp hint,? Worid you delri,ae hi,m
of the hno'.ulcd,ge 'zuhich he ob.tains notu due
to our articles- zuhi.ch seem, suiperfl,uous to
you /  You ,  t oo ,  had  t o  beg in  once ,why  be
lcss charitable to others? Farthernt.ore,
r tcz 'cr  forget  lhat  the oduertkcr  " fa l ts  the,
f r r ighi . "  Just  uou the naga: ine'c ists u i
nto.re thatt, tahat zue get f or it. If it were
not for tltc ad'c,ertisetilents zue could not
subsist f or threc month.s. But zae could not
gct ad',tertisers zuhen our circulati,on was
ro,ooo cot'ies artd. our tert filled, with purely
e r'f criute ntal article s. No-,tr, zuith a circula-
tion of ooer 64,ooo, we can hold, our ad,uer-
tiscrs; on, the othcr hand zaq zaowld, nez,er
haae reached. th is poi t t t  i f  i t  uere not  for
the fact that.wc mad,e part of the ntagazina
ntore general .'[1/e 

beliez,e that no one u.till di,sbute the
foct  lhat  to-day uc are gia ing utor i  exper i -
tnct t ta l  matter  and bet ter  matter  tkan any
other ma:gazi,ne in, frint. We are better-
ino and enlarging each defartment cotx-
stantly. Already w,ith this issue zye hwe
added eight big fages. Is it not worth
zu:hile for the true erperintenter.to accept
The Electri,cal Erperimenter as it stand,s
to-clay, tltun not see it pwblished at all?

And now thot ue haae toltl tou our side
of  thc sto11, .  u 'e haaa o strong susbic ion
that, in, spite of his criticism, A. S. reads
the tnogazi,ne f rom, coaer to coaer, eaen
thouglt he is fami,Itar z,uitk some of the,
articles !-Editor.l

THE READER'S AND THE PUB-
LISHER'S SIDE.

Editor Electrical Esf crintentcr:
To begin 'rvith, I apologize for the liberty

I  arn taking in what fo l lows:
Nluch has been said of  vour va1ua61e

magazine,  arrd much reruain i  to l ,e said.
Your paper has grown rapid ly in s ize and
circulation. I venture to sav that the
grcater  part  of  your suLscr ibeis arc e lec-
t r ical  exper imenters or  those interested in
the f ie ld of  e lectr ic i ty ,  inc luding the ama-
tenr wire less operator .  I  praise your l l rag-
azine and also cr i t ic ize i t .  In doing so,  let
i t  be uuderstood that  I  bel ieve I  am ex-
pressing the opin ions of  the maj  or i ty  of
your reaclers,

.To the reader who has observed the
greater part of the growth in technicatr
per iodicals in th is country,  the case of  your
rnagazine closely parallels that of "Popular
Electr ic i ty ."  Your nragazine.  i f  you a.rq
not  carc fu l  may degenerate in much t l re
same way as the one just mer-rtioned has
in the eyes of  the student of  e lectr ic i ty .
For instance, the greater part of the latter
magazine's successor is  taken up wi th war
pictures,  reports on recent  e lect i ical .  novel-
t ies for  the massage par lor  or  the barber
shop, or things equally ridiculous from the
standpoint  of  the student who subscr ibes
lor a magazine because he believes that it
will contain something worth while and of
benef i t  to h im.

Lately your magazrne has begun a slight
process ol d,egen,eration (pretty stlong, isn't
r t l  )

Your new policy, "The Electrical Mag-
azine for  Everybody,"  instead of  "The
Electrical Magazine for the Experimenter,"
is  a cause for  th is statement.

It seems as though you are tempted to
publish material such as some of the other
semi- technical  journals do and which are
only space fillers as far as the experimenter
is concerned,

Does it have to be proven to you that
there is  a real  need of  a masazine of  a
nature that  wi l l  t ru ly meet the needs of
your exper imental  readers,  Mr.  Gernsback?
You need not accept my worcl, try a vote
amongst  your read. . rs on the subject ,  s tat-
ing the question to them I In endeavoring
to extend your policy to cater to non-tech-
nical readers, your magazine will faii to
fu l f i l l  the needs of  i ts  present readers.

Several of the other technical and semi-
technical journals cover the popular field,
and yet your ynagazine, almost our last re-
sort, would leave us also? I could write
indefinitely reasons why you should limit
the f ie ld of  your magar ine to those real ly
interested in science and cover lhat  f ie l4
wel1,  but  I  sha11 not  do so.  Your work for
the young Edisons has been marvelous, and
I _te11 you that most of us appreciated your
efforts, and there is a real need, and it is
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Modern Radio Transmitting Apparatus
HE development of the radio art dur-
ing the past few years has been so
raoid that it was difficult for the vari-

article is to ihow the readers of this iour-
nal several new and unique forms of ao-
paratus,  which have not  

-been 
shown and

described before.

* rapid that it was difficult for the vari-
ous technical periodicals to keep pace with
it. The purpose of this and a- sirbsequent

thus the radiating surface is rn-
creased. This helps to keep
the gap cool during its opera-
tion, although in high power
transmitters they heat up to
such an extent that the gap
loses efficiency because the
space between the electrodes
becomes ionized.  In order to
overcome this defect of the
quenched gap, ordinary fans
have been employed for cool-
ing the electrot jes,  but  th is was
only practicable for gaps em-
ploying power 2 k.w and un-
der. The air blast gap, how-
ever, is n.rore efficient. Fis. 2
clearly illustrates a quenched
gap with an air blast n-rotor,
The air is forced through a
flexible pioe and into an en-
closing ih-amber which holds
the gap. The sparking sur-
faces are formed of  sheets of
pure silaer, which are riveted
and soldered in o lace.

The radio engineer has been
constantly laboring upon the
gap problem, and f inal ly  a new
type of quenched gap has been
brought out by a prominent
radio concern.  This can be
seen in Fie.  3.  Each of  the
tubes contains two gaps in
ser ies.  The cyl inders are
mounted on an insulating panel

The l irst and nrost important piece of ap-
paratus in the modern radio transrrr i t t ing
station is the generator. Although several
f  orms of power driven alternators h:rve
been developed the direct-connected steam
turbine type is most suitable for land sta-
tion work, or steamship service. Such an
alternator is illustrated in Fis. 1. This ma-
chine has an output oI 2 k. i .  at 500 cycles.
The exciter is placed at the left of the
etlternator, which is driven by a turbine,
while a rotary gap is also mounted on the
same shaft at the 1eft,  and is used as an
alternative to the quenched gap. A number
of these generators are being used on the
IJ.S. Governnrent hghting craft, and have
given very satisfactory results.

It is undoubtedly known to the radio ex-
perimenter and engineer that the spark
"gap" is the most inefficient instrument of
the present type transrnitter. Although
several forms of gapS have been evolved
during the past, the quenched gap has
proveq superior to all others. This is due
to the increase of sparking surface and also
because the spark takes place in a partial
vacuum. The discharge space is larger, and

Fig. 6. Latest Military Radio Set
Developed in Germany. lt Comprises
a Poulsen Arc Cenerator Together
with All Necessary Tuning lnduct-
ances, Radiation Meter, etc.

with an opening, which allows
a strong blast of air to pass
from an electric fan. The ease
of replacen.rent ,of a def ective
uni t  and ai r - t ight  seal ing faci l i -
ties in each of the several units
are the strong points favor ing
this type. The sparking takes
place between two concentric
cylinders, centered by means of
insulating cones, accurately
turned. The sparking surface is
heavily plated with silver, as it
has a higher electric and heat
conductivity than the other
metals. Lately, however, a prom-
inent radio engineer of Brook-
lyn has found iron quite satis-
factory for electrodes; the only
reason it was not particularly
efficient was that the metal be-
came hot, that the space between
the electrodes ionized to such an
extent, that the air space be-
came practically a conductor;
this naturally did not permit
proper sparking. The connec-
tions, Fig. 3, are made from the
outer cylinder by means of a
metaliic strip, resting on the
tube, while the inner electrode

(Continwed' on Page zo4)Some of the Latest American Wireless Transmitting Apparatus.
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Receiving Two Radio Messages on One Aerial
A dingy wire poked through the roof of conditions of this coast without any let

a building at No. 206 Mercantile Place and up." Greater results are expected shortly,
emerging below through a sooty chimney
kept Los Angeles in constant touch with
the outside world during the recent storms
when poles and wires were down and rail-
road traffic tied up.

The wire was connected with the radio
station of the Federal Telegraph Company
at Twenty-third and Concord streets. In
one day there were handled over it 900
telegrams and 6,000 words of press dis-
patc-hes, said to be the greatest volurne of
commercial business ever handled in one
day by any radio station in the world. In
fact, according to A. Wakeman, local man-
ager, the Los Angeles station regularly
carries more commercial business than any
other wireless station anywhere.

When communication with San Diego
and, othel points was temporarily cut off,
overwhelming demands
were made on the
wireless. John Laugh-
lin McKinnon, wire-
less ooerator for the
I '  e o e r a l  I e l e g r a p n
C o m p a n y ,  c o n c e i v e d
the idea of increasing
the facilities of the one
means of communica:
tion,

He strung a single
wire from the anten-
na already in service
and by means of an
extra ultraudion was
enabled to "tune in"
San Diego and San
Francisco on the one
antenna, using the sta-
tion at TwEntv-third
and Concord streets for
transmitting.

Thus equipped it was
possible for one man
to send messases to
San Francisco, inother
to r:eceive from there
and a third to receive
from San Diego all at
the same time.

The Federal compa-
ny is working daily a
wireless duplex system
between Los Angeles
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NEW TELEGRAPH CODE.' 'Al l 'Dots-No 
Dashes.

Mr. Luis Jackson, of Montclair, N.J.,
formerly railroad industrial development
commissioner, has invented an emergency
telegraph code, the utility of which any one
can grasp at sight.

This code is based uoon the association
of ideas, consecutive dots f ol.lowing the
consecutive letters of the alphabet in contra-
distinction to the Morse code which is a
series of uncorrelated arbitrary signs. He
divides the alphabet into four grand divi-
sions of six letters each,making twenty-four
letters of the alphabet in consecutive order
with a short fifth division for the two let-
ters remaining, namely Y and Z.

space, L stroke, indicates A; 4 strokes,
space,  5 strokes,  W; 5 strokes,  space,  2
strokes, Z, and so on. The ordinai code
dash varies in length according to ihe in-
dividual operator, whereas the sound of
the dot is direct and clear. His svstem is
one of  dots and spaces,  e l iminat ing dashes.
As wiil be seen in the f;11 code.
A B C D E F form the f i rs t  d iv is ion.  For
a letter in this division the operator strikes
I  then pauses.  This indicates that  the oo-
erator is about to give one of the letters in
group one, He then makes two strikes. 1.
space and 2 str ikes denotes the let ter  B:  2.
space and 5 denotes K;  3,  space and 4 'de1
notes P; 4,-space and 2 denotes T, while 5,
space and 2 denotes Z.

He claims that one can become more con-
versant with his code in one hour than with
a week's study of the Morse code. savs
Telcgroph ond Telephone Aoe. l t  reouir ls
about six months to become a fair operator
in Morse. His idea is not to sup"rside ihe
Morse code, but to place in thb hands of

the general public a
system whereby every
person can quickly ex-
pr€ss  thought  over
wlres or by sounds.
After the code becomes
a little known the call
2, space 6, associated
with the twentv-six
letters of the alphabet
and repeated two or
three times, will indi-
cate to the receiver
that there is a "ham" at
the other end tryin! to
say something and will
mean "I am using the
J a . c k s o n  e m e r g e n c y
cooe.

This code. Mr. Tack-
son claims, wil, iri em-
ergencies, place the en-
t ire rank and f i le of a
railroad, f rom president
to brakeman, in a posi-
t ion to use the wires,
and i t  wi l l ,  he . says,
maKe every man ln the
army.or navy a te.legra-
pner ln emergencles. l t
makes toy telegraph lp-
paratus instructive and
can be used by amateurs
in zaireless communict

and San Francisco, the "1gr"6 In" on the Same Antenna. At the Left is John Lauchlin McKinnon. whose lnsenuile tiou, to their friends
only one of its kind in Added to Local Wireless Facilities During a Recent Storm. WFen the Photogrriph Was Talen Hi and bv boy scouts in
the'world, sending 

"n6 
wro Receiiltt-t6:TF#l?,!?%:'""tti:'ufi,??f,'ll';r'li;t;"rJXg",f;,I:-,TBll"#l-"Xh*1s Receiving y;* *iggi',g or for

r e c e i v i n g - s i m u l t 1 n e o q s . . . . - . . * . . - . _ . - _ _ ' - - . . _ : . . - . - l - . . ' - ' . . . . -
ly at high speed and using the continental Following is the code, which is made up The number of dots and slaces ihould be
Code. This duplexing is accomplished by entirely of dots and spaces-no dashes; written down as received and then trans-
having each station sending on a difierent lated. For underwater signaling, signaling
wave length' using two sets at the receiv- Group 1 -4 F c ,? t ,T. Rf",T:'ifi; ?i?"fi11n'i[r1':il1:ff:hH[ling station.

Mr. wakeman in a recent statement said: 
111 112 113 114 115 116 ;;;;,til ;l{ i;; iltJ;;',i ;;"h+ .;rF lt

"rhis scheme does not comprise, however, Group 2 q II r ^l. K_ !- il#"ii,# f,ij ?ilt-"jffi""ft:3H-*ri1'."Hl
three receivers on one antema,_but it is, 2ll 212 213 214 215 216 i"io' if." f.""a. of tt" 

"o"i... 

-

I believe, the first time in the history of
w i r e l e s s t h a t t h e d u p l e x h a s b e e n - " d e a  G r o u p 3  M  N  O  P  A  R -
commercial success.- At the- tinie_ _the_ -i1- 311 312 313 314 315 316 wrRELEss oN wyoMrNG RANCH.
lustration here shown was taken, Mr. Mc-
Kinnonwasreceiv ingf ' ; ;J ; ; 'b i "c ; ,M;  Group4 S T U V W X ,_^Yl io- t IuT, . .9 i$bf i , .coml let insthe
Bleakney from_.San Francisco, whlle',M_r. 4lr 412 4ls 414 4ls 4i6 ii:tf,:*'."i""i",;:":,iir.r::l:-,'ft"l f,l3?:xffBlack was sendins t" 

l?l T11t^ttt1-,-11 Grorn .5 y 7. 30 miles to the riortheait jnd when the sys-

$r3".1"[":*,to,yjrltnri',*;;t,t3:"J;r.*: 
vruuP " stl sk t"- is-in-op..it;;i,'.;;tds to direct-iifu

Iarge sheep business by wireless. The two
t inuous ly .w i thout in te r rup t ingour 'dup lex '  Numbers  I  Z  3  4  5  6  7  g  9  0  p lan tsare-o f  su f f i c ien tpower to rece ive
to San Francisco.

,,we have been working duprex with San 
tl 21 1t +t it ot zt st st is ifii:ffi ilii"X"#"{tflJrl1#i[: iii

Francisco since August iZ, tits, 
"na 

*trit" , 
Oe in constant touch with Denve-r, Omaha,

there has been no *,;t.*i.^'"ilu;'!1".d; t"ii:"1,,H;1illJno",.L'fi:;i.:t lT,f:"fil: 8it: "?T;,"3f ,"#'i#l:'#1Jl""i:-J:l:
plex, we who are-working it daily, think it ber_of a l-eit_er i9 indicared tv t6.-"",rO.iof p;;d;d-i;;;;*;';"Gr:;;.iijiO f."if,lgt.
a wonCerful_ tlring. Using ultraudions, stroke.s _following the spage-the upright it ..ums as if there i's no locafi1y wiiEie
we have worked through the worst static line indicating space. Thus, 1 strole, wireless has not been utilized.

'r$:;.tr:lgiifl



176 THE ELECTRICAL EXPERIMENTER

A Listening-in Switch for Radio Receptors
Nlany times the radio operator does not value in operating the receiving apparatus.

know when he is being "called," for his The drawings show four views of the
receiver is tuned to a higher wave length sr,vitch. In Fig. 1, A is the front, B the
than that of the calling station. To listen side with part of the rvood broken away,

3
t '

Sectional View and Assembly of Listening-in Radio Receptor Switch'
Throwing the 'PhonesOnto Loose Coupler or Tuning Coil.

C the back, showing
the cylinder and con-
t r . t <  a n r l  T )  f h c  f n n

The cyl inder is  of  sof t
wood, sl of an inch in
diameter. The switch
points are smal l ,  brass-
h e a d e d  u p h o l s t e r y
tacks.  In Fig.  2 the
connect ions for  the
points are given. When
the rows of  points
marked 2 and 4 are on
the  con tac t s ,  bo th'phones are on the
f r r n c d  e a f '  u ' h p n  + h c

rows 1 and 3 are on
the contacts, both the
standby and the tuned
sets are in use, One
of the contacts, C,
Fig. 1, has a 1itt1e bend '
which fits around thq
c . " ' i t " h  n n i r r t  T L i c

keeps the cylinder in
t h e  r i g h t  p o s i t i o n
against the contacts.

With this switch
any receiving set may
be used. However, the
connectiot-ts showu iu

EXPERIMENTER HINTS.
These hints will be found of benefit to

the experimenter with but little cash to
spend for his outfit.

Tuning coil slider rods can be construct-
ed very nicely from old gas fixtures made
from square brass tubing. Before using,
however, remove the lacquer with a piece
of rag soaked in alcohol.

Very good hard rubber switch knobs can

July,  r9r6

capacity of 0.001 mfds. is about right for
the shunt condenser. If no condenser is
used, the winding of the secondary should
be increased to 300 turns.

When listening in, the switch is put in
the ST position, the single slide tuner ad-
justed to 200 meters (or any special wave
length desired),  whi le the adjustments of
the tuned set are varied to oick uD stations
on the longer wave lengthi .  l f  

-a 
stat ion

is heard on the tuned set ,  i t  may be copied
with one 'phone; 

the other 'phone wi l l
still bring in any stations which might
call on 200 meters. When the sisnals are
very fa int ,  both receivers can Le-connect-
ed to the tuned set by changing the switch
to the T posi t ion.  I f  i t  is  desired to copy
a 200 meter stalion with both receivers
the switch is changed to the T position and
the rvave length of the tutred set reduced.

A system of  th is k ind can also be used
f or sharper turning. With the switch at
ST, adjust  the tuned set  to the wave of  the
stat ion wanted,  and the standby set  to the
inter fer ing stat ion.  This wi l l  make the
interfering station louder in the standby
'phone, but fainter in the other. Now, by
changing the swi tch to the T posi t ion,  the
inter ference wi l l  be el iminated or  at  least
reduced, for the unwanted waves will pass
through the standby set  to the grourrd.-

So many operators use two receiving sets
for long and short wave ler-rgths, thaf they
should f ind in th is swi tch an easv method
of rapid iy manipulat ing them.

fu2

Drum of Stand-by Change-over Switch. Made
of Wood with Screw Contacts Cross-connected.

USEFUL DETECTOR HINTS.
Many times when a detector fails to work

it is not the fault of the instrument, but
of the owner. To overcome this fact the
fol lowing hints wil l  be found useful:  1.
Never touch the mineral with your hands.
2. A light fi1m of kerosene oi1 on the min-
eral will keep off dust. 3. A glass jar will
be found useful to cover the detector with
to prevent dust and other matter entering
it. 4. To keep a good adjustment a! _that
is necessary is some sealing wax. Wheri
the detector cat-whisker is on a sensitive
spot and you can hear the signals in your
receivers clear and 1oud, drop a small piece
of sealing wax on the mineral and wire, and
let i t  harden. The detector wi l l  orove
more satisfactory i f  these hints are car-
ried out.

in, yet fail to hear a call is disappointing'
to say the least. By using the switch de-
scribed in this article, however, such a
disadvantage may be overcome. It will be
noticed that with a pair of. 'phones, signals
are as easily read when one 'phone is dis-
connected as when both are in use in most
cases except where long distance signals are
not being received. In other words, tlre
greatest advantage in a pair of 'phones is
not that the signats can be heard in both
ears, but that foreign noises can be more
completely excluded. The purpose of this
switch is to connect one 'phone to a short
zaave, standby set, and the other 'phone to
a long wave, tuned' set, or both 'phones to
the latter. Ordinarily the switch is kept
in the position marked ST on the handle.
This means that both the standby and tuned
sets are connected to the receivers. It is
then possible to copy a station from either

Jtandby,v/

Connections for Broad Wave and Selectlve Tun-
ing, Including Drurn Switch

set, or, by revolving the switch, a station
can be copied on the tuned set, using
both receivers. A little experience in the
use of this switch will ctuickly prove its

Fig. 3 are the most satisfactory. The siu-
ele sl ide tuner is about J/a inches irr
Ziameter. wound with 160 turns of No. 24
single si ik-covered copper wire. This coi l
will tune up to 600 meters o'1 a 200 meter
antenna. The tuned set has a loose coupler
and a variable condenser. The tuner has
a primary 4 inches in diameter, wound with
250 turns of No. 26 single silk-covered wire
on a tube 6 inches long. For the sec-
ondary, the coil is 3l inches in diameter,
wound with 250 turns of No. 28 sinele silk-
covercd wire, on a tube 5 inches 16ng. A

at the originating radio receiver. This af-
fords a large field for further experiment.
A wireless experimenter can call up a
friend on the telephone and let him "listen
in" on radiograms, or his jeweler ( just
before Arlington begins sending time sig-
nals) and thus allow him to regulate his
clock accurately.

Contributed bv WILLIAM A. CAWLEY,

WIRELESS MESSAGES RELAYED be obtained from broken snao switches.
BY TELEPHONE. The hole is not tapped for 

-a 
standard

This experiment consists of sending radio lh19ad, bu!-can be ea_sily retapped -with_ a
messages bver the regular telephonel This G32 tap. The round knobs are prefer-able.
is acco-mplished by hoilding thd wireless re- Do. 1ot throw away blown fuses of thd
ceiver tightly against the mouthpiece of ca.rtridge.!YPe. . Remove the _small qins
the teleph'on6. I-n most cases the ieceiving which hold the ,brass caps _in- place. They
apparatus is located at some distance frori can then be easily removed from the fiber
the telephone, but this can be overcome by tqbe. If the lead wires and tl..re lugs_ are
extending the receiver cord from the set taken oFt by melting the sotrder with a
to it. M-y radio outfit is upstairs so I ran torch, the brls: caps make excellent de-
some conimon twisted lamrr'cord out of the tector cups. If the lugs are straightened
second floor window into i downstair win- out and connccted with a short piece of
dow and thence to the telephone. By hold- wire a_good_ battely colnector is the re-
ing the raclio receiver firmiy to the "mouth- sult. The fiber tubes should be- kept, as
pie"ce and at the same time pirlling olt gently a variety o.f uses will present themselves
bn the iatter, the signals inay 6. 6i"-.a 

"i 
sooner or late-r to the- experimenter.

the distant teleohon"e receivdr 
", 

io"a 
", 

Contributed by DAVID MATHISON.
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T T is certainly remarkable, in the light of
I  recent reasearches to increase the

working range of radio-telegraphy'
that so little attention has been oaid to the
advantage of high spark frequency. One
apparent cause of this neglect is the un-
founded, though wide-spread, belief among
students and cornmercial workers in wire-
less telegraphy that the newer and recent
types of high-resistance telephones, such
al- they genirally employ, do not 6xhibit
any great change of sensitiveness with var-
iations in the frequency.

Practically al1 long-distance receivers
used for radio-telegraphy make use of the
telephone for the reception of signals.
And any thing or circumstance which in-
creases or decreases the sensit iveness of
the telephone, increases or decreases in the
same proport ion, the sensit iveness of the
receiving apparatus. A great number of
scientific observers, among whom are Wein
and Lord Rayleigh, have noted that the
telephone is more sensitive for high than
for low frequencies. Since they, as far as
oossible. made use of waves of sinusoidal
form (sine waves), free from overtones
which impart serious errors to experiments
of this kind, their experimental results are
fu1l of interest and of oart icular value.

Wien's observations for a Siemen's tele-
phone having a resistance of 187 ohms,
were as fol lows:

Current to produce
a u d i b l e  s o u n d -
1 0 - e a m p e r e s , . , .

Lord Rayleigh's results were made on an
ordinary type of telephone of 70 ohms
resistance. His results are given below:

These results show a rapid increase up
to a frequency of nearly 500 cycles per
second, above which the change is slight.

With these investigations in mind, the
U.S. Bureau of Standards has carr ied out
a similar investigation on telephones of the
type now used in radio-telegraphy. For
t lr i  purpose a pair of head t i lephirnes of
about 800-ohms resistance was taken. The
Bureau has a set of dynamos in its.labora-
tory ranging in frequency from 60-900
cycles per second and giving nearly pure
sine waves, as free from overtones as'pos-
sible. A current of from B0 to 100 mil1i-
amperes was measured on a very sensitive
hot-wire instrument and was then shunted
thru non-inductive shunts so as to cause
sufficiently small fa1l of potential over a
slide wire of known resistance; from this
the requisite E. X,{.  F. to just produce an
audible sound in the telephone was taken.

The results of this experiment are shown
in tabular form, as fol lows:

t  audible vol tage
(10-7 vol ts)

?000
6200
3700
2210
1700
1450
980
600
200
100
60
30
28
6

MARCONI'S NEW RADIO DIS.
COVERY.

Signor Marconi has been engaged in re-
search work in Italy, where he has been able
to carry out some important experiments
and tests. He advises that the results ob-
tained are far-reaching and directly concern

ary member of the gap should forrn the
arc of a circle, long enough to a little more
than cover the distance between two sookes
of the wheel. thus always insurinf the
proper sparking distance. The rotat ing
wheei itself forms an e{ficient fan.

the future practice of the entire science of
wireless telegraphy and tdephony over
both long or short distance5, no matter
i,vhether conducted by n.reans of ordinary
sparks, quenched sparks, or _ continuous
waves.
- He is now engagcd in rnaking applica-

t ions for patents which prnhably wil l  be
applied'at once in' I taly to mil . i tary purposes.
By these means results heretofoie impossi-
ble wil l  be obtained.

WIRELESS TO READ MIND.

Can thoughts Le read ? Walter W. Mas-
sie, an eminent radio scieri t ist,  declares
that recent wireless experiments have led
him to believe that in a few vears we
actual ly may be able to read men's
thoughts. He maintains that within a few
years we wili be able scientificallv to read
the. innermost thoughts of mankind i t  is
s41Cl.

50

Frequency (Cycles per sec.)
(FROM CURVE) 50
BY EXPERIMENTT 60

100
150
180
200
250
300
400
500
600
660
700
900

tiveness of the
receiving appararus, where the telephone
15 USed..

Another distinct advantage is gained by
spreading a given amount of energy over
several sparks instead of concentrating it
into one, in that the potential differences
are reduced, resulting in a reduction of
condenser losses, which in.the average radio
station amount to a considerable part of
the total power.

It has also been shown that an increase
in sp.ark frequency, qro_duced by shorten-
ing the spark gap and thus making use of
the partial discharges which are usually
considered so detrimental. causes a several
fold increase in the loudness of the signals
without any increase in power consumid.

The question of cooling the spark gap
can be settled by means of some type of
rotary spark gap. The wheel is rotated
rapidly by an independent motor without
regard to synchronism with the alternator,
the current being conveyed to the lvheel by
means of brushes. The face of the station-

High Spark Frequency in Radio-Telegraphy"
By Peter G. M. Clute

of these results, and it will be seen that
between 60 and 900 cycles the char-rge in
voit sensitiveness is over one thousand
times.

When comparing these resuits with those
given before it will be seen that the change
in sensitiveness is of the same general
type, with the exception that the flat por-
tion of the curve beeins at a somewhat
higher frequency.

If we consider these results in their
bearing on radio-telegraphy, it appears that
by increasing the spark frequency at the
sending stat ion, we can increase many
hundred times the effective sensitiveness of
t h e receiving
stat ion.  This
condi t ion c a n
be obtained, in
addition, with.
out the expedi'
ency of increas-
i n o  + h c  c e n c i -

t iveness of the
wireless receiv-
er i tself .  An
additional ad-
v a n t a g e  i s
pointed 

-out 
in

utilizing a high-
pitched musical
spark, in that
the ear picks
out such signals
with ease in the
midst of ordi-
nary interfer-
ence and at-
mospheric dis-
turbances.

In boosting
the spark fre-
n r r p n e r r  f h e  e n -

e r g y  o f  t h e
s p a r k  i s ,  o f
course, reduced,
which is of a
disadvantage in
cases where a
receiver of the
recbrding co-
herer type is
used, but ex-
periment shows
this reduction
in energy per
spark to be far
m o r e  t h a n
counterbalanced .graphicat Represenrqtion of Volt-sensitiveness for a Pair of 800 Ohm Wireless
by the in-  ReceiversatVar iousFrequencies._.AstheF.req.uencylncreasesCtreV-oi tanedu- i r l t
cieased sensi_ to Give an Audible Signal in the.phories Decrease,

Curve I gives the graphical representation
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,Comnrercial Type Tubular Variable gondenser
; for Recelylng Clrcuits.

:inches long, a/2,. inch outside diameter, over
it. 'Such tutrular pieces should be placed
on the end of each-wooden rod. Next ob-
tain a piece of fiber tubing 6 inches long
and the same diameter: cut uD into two
pieces and slide on the' opposiie ends of
the rods. Now get two pieces oi fiber
tabing Yz inch inside diameter and 7a inch
outside diameter, each 6 inches long, and
slide over the rod. Procure some ma-
h,ogany ls inch thick and make one piece
77/zx4x7/z inches, two pieces 3x2x/p inches
and one piece 3x1x7z inches. Bore a hole
in the two pieces 1 inch down, 7z inch in
and Y+ inch deep in the ends ol the lxzxyz
inch pieces, i. e., two holes to a piece, big
enough to accept the rods. Get two pieces
of brass tubing 3 inches long and % inch
outside diameter and join the twg pieces
with a 3x1x%-inch piece of wood so that
they slide along the two rods, Now mount
the end pieces on the base. Make a su:t-
able handle and place on a piece of brass
rod l/sx4 inches. Pass the other end
,through a hole in the woodbn end and into
the..mahogany^block connecting tfie two
slrolng tuDes. 'Lonnect tne stat lonary tuDes
to a binding post and the movable ones to
another binding post by'flexitrle cord, or
jcontact may be established through the r/e-
inch control rod, To vary the capacity
sl ide the tubes up and'down the rods. This
;form of condenser, although having a low
capacity, is extremely . serviceable for fine
tuning, such as in audion detector cir-
cuits, etc.

'Contributed bv
A,N EXPERIMENTER.

Slldlng Swltch Deslgn for the Amateur.

The second switch of mv design is of
the. rotary type; also this i6 very-quick in
action and highly adaptable to foot-control'by means of two treadles, as drawing

A PRECISION
VARIABLE CONDENSER.

I will try to describe a real good variable
condenser: Get a piece of wooden rod -9(
inch in diameter and 12 inches long, cut in
half and slide a piece of brass tubing 3

AN IMPROVED BVZZER TEST.
As is weil known by all wireless dab-

blers, a buzzer test is indirspensable for test-

Method ot_ Silencing Test Buzzer.

ing out the detector. But with the ordi-
nary bazzer the noise given off drowns out
the sound in the 'phones. With this new
idea, a blTzzer can be hung under the oper-

IMPROVED RADIO SWITCHES.
I show two sketches herewith of easilv

,made switches, suitable for wireless sta--
tions or other purposes and the materials
for constructing which are found around
most experimenters' laboratories,

The first switch consists of six spring
t,rass or copper jalvs and between these,
arranged to slide back and forth, is a fi;ber
or hard rubber block. This block has a
switoh handle on top of it, as observed,
and on either side of the block there is'secured by small  wooden screws two cop-
per or..brass shoes. The. moving block,
when sl id from right to 1eft,  or vice versa,
affects the action, as rvill be perceived.

ating table and can scarcely be heard. It
can be made to give a very high pitch tone,
resernbling the high power government
stations. As will be seen in the diagram,
A is an ordinary buzzer around. the arma-
ture of which is tied a piece of thread B.
By loosening the contacf screw C the tone
can be adjustdd to any pitch.

UTILIZING FUSE PARTS IN A DE.
TECTOR.

A good detector cup is easily made from
a.. cartridge fus.e cap. -_.By using a fuse
clip, as shown in the illustration, a num-

Contributed b5r C. E. MIELKE.

A FooGControlled Aerial Switch for Radlo
Statlons.

shows. The copper or brass blades ,on the
roiatable drum D rnake contact with resu-
lar metal jaws J. Current is conductedlto
the_movirg blades on drum D by f lexible
leads or otherwi'se.

Contributed by R. L. KUNAN.

DOES AWAY WITH RADIO
TOWERS.

A wireless telegraph invention eliminat-
ing the present towering steel structures
for sending and receiving by simply pro-
jecting a short wire along the ground was
announced at San Francisco recentlv bv
R. I. Woolverton, IJ. S. radio inspector at
that oort.

@
Use of Fuse Cap and Cllp on Detector.

one in the center. If the base is of hard
rubber two more holes must be drilled in
the rubber and it is then fastened with
machine screws and nuts. The clio is also
attached with a small machine sciew and
nut. This is about one of the easiest,
handiest and cheapest detector cups and
receptacles that I have seen.

Contributed by FRANK TALONE.

Der of cups can be used, which may be
slipped in and out in a few seconds. 

'

The upright block to trrold the clip may
be of wooi (although hard rubbei wai
used by the author) and should be care-
fully drilled with two holes on top and

A FEW WIRELESS WRINKLES
To drill glass use a solution of turpen-

tine and gum camphor. Apply this to the
glass as drilling is done. Use a metal
drill.

Tuning coil tubes can be made of bris-
tol-board. This is a light-weight card-
board and can be purchased at any sta-
tionery or drug store. The cylinders aro
made by gluing the several pieces of the
board around each other.

Small strips of brass drilled and tapped
for several small bolts are very handy for
aerial connections. Thev can be taken
from discarded rosettes and other elec.
trical fittings.

Discarded heating elements from elec-
tric stoves make good rheostats for wire-
less translormers. The different resist-
ance wires should be connected in series
to obtain the greatest resistance, and on
parallel for high current capacity.- 

Contributed by FAUL Oe,Y.

MINERAL TESTING STAND.
The following is a device with which the

sensit ive spots on a crystal can be quickly
found, and should prove useful ir .died t6
tne amateur.

The base A is a piece of wood Zx\xVz
inches, on which is screwed a block B meas-
uring 1x7ax3l inch. C is a strip of brass
or other springy metal 5 inches long and
V+ inch wide bent as sho,wn. The clvstal
is sl id in between the ends of C 

-and

THE ELECTRICAL EXPERIMENTER July, r9r6

Rapid Mlneral Tester.

searched for a sensitive soot with the fine
wire D while the buzzer-is ooerated. In
this manner a crystal can be tbsted before
mounting in detector, saving much time and
trouble.

'Contributed by
WILMER J. SLIFER.

lorec.'frst! I | -
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ELTMTNATTNG NorsE FROM TEsr mineral. This, also, necessitates another, BVZZER. switch.
Many. radio operators using a test buz- By employing the connections as shownzer on the.ir receiving sets are-- undoubtedly in rhe illustration herewith a D, p. S. T.

troubled by the constant noise pr_oduced switch is all that is necessary. This can
by same. . ,+ v.ery simple way in which to be accomplished with a singleihrow of the
cl lmlnate thts rs as toltows: switch. lever. As the f i lament and hieh

HIGH SPEED KEY ATTACHMENT.
With this attachment most anv kev can

be made into a'high-speed key,- so 
-much

wished for 'by the advanced radio or tele-
graphic amateur.

As will be seen from the drawing, a
piece of spring steel about 3 inches long is
fastened to the key at one end, while the

-A-
-B-

@

voltage, telephone battery are open while
using the'mineral ,  there wi l l  be no loss of
energy by portions of the audion circuit
remaining connected.  The presence of  the
telephones in the "common-wire" tends to
i r icrease the s ignal  st rengrh when usins the
audion. and when utilizing the minera'i the
telephones are connected as usual across
the condenser.  The te lephone condenser
should be var iable for  best  resul ts.  whether
the mineral  or  audion is  used.

- Suspend -the buzzer from a screw-eye T\E
f t . .  Al" ng"t. i" l" f ' - ."n. of forrr or f i 've UdTECTOR "SHORTER' AND
ruDDer Danos twlsted tosether. Make the - SWITCH-BOARD.
ot:al*'v.o'i'."li."il'ii"ri;'i;td;;;;r'ii Jh. accompanying illustration shows a
manner. I f  further ," i ; ;" ; ; ; i j ; . ; , . f t  relay for , .shorl ing-,,  the detectoi 

-whil i

desired'sui ie;J-; ' ; ; ; i i 'b;""; ; ;#; ; i  transmitt ing. togethEr with a small  s*i tch-
rubber- li"ii, 

-rra-'"ii.r"ifr."i"?)*'"f,i, 
board to control various apparata.

been instal led inside pack cotton looselv
ar.g.un{ the same (see B in figure). Thi;
will give the most satisfactory- results.

Contributed by .\LLEN SJOHOLM.

f low to Suspend Test-Buzzer So As to Eliminate 
vurrrr ruurcu uy

TELEPIIONE MESSAGE HEARD
ON RADIO SET.

On the evening of Feb. 2 I had a novel
experience which I hink would be of in-
terest to_ other "Buglets" (I get the name
f.rom The Erperirninter).  I-was ' . l isten-
ing in" at my wireless set when I was sur-
prised to hear the voice of a youns ladv in
the receiver. I  natural ly thought that one
of the Marti,an belles was tin*kerine with
Baron Miinchhausem's wireless telebhone !
I presently dis-covered, however, that my
brother was talking to a vouns ladv ove-r
the telephone. The telephone 

-wire- 
is 1o-

cated in close proximity to my aerial. I
.c,uppose the electrical currents oassed
through the intervening air to the 

-aerial

by induction. When I moved mv slider
along the tuning coil it had no eTfect on
the voice. I told my brother to ask the
lady to shout into the 'phone. When she
did this I could make out everything she
,said. Contiibuted bv

FRANCTS j.  CONNprr-y.

HOOK-I}P FOR USING D. P. S. T.
SWITCH IN RECEIVING

CIRCUTS
In the ordinary arrangement of wireless

receiving circuits employing a mineral and
also an audion detector it is the general
practise to use a D. P. D. T. switch to

Simple Speed Key Attachment.

other end has a small lead weisht aitached,
While sending the lead weigh-t is tapped
with the left hand, and by a slight pressure
on the key knob the vibration of the weight
makes the dots very rapidly.

Contributed by : C. E. MIELKE. I

WHEN A STORAGE BATTERY IS
SAID T'O FLOAT ON THE LINE.
A storage battery is said to float on the

line when it is connected across the mains
at some distance from the power statiolr,
so that a heavy load on the line within the
range of the battery influence, causes suf-
ficient drop in the line to allow the battery
to discharge. With a light load on the
line, on the contrary, the drop is small, and
the impressed voltage at the battery is hieh
enougli to send a c-halge into the batte#.
The floating of batteries on the line is con-
fined usually to electric railway service,
where there is a large variation in line
voltage. It boosts the electrical pressure
when it falls, due to intermittent abnormal
load.

NEW HOOK-UP FOR UNDAMPED
OSCILLATIONS.

Quick "Chanse-Over" Sb'jilf3;.u"t"" Audion or

change from mineral tp audion detector, or
vice versa. It is also customary to short-
circuit the mineral detector, 

- 
esDeciallv

galena, while transmitting to prevent thi
burning out of thd sensitive point on the

Most amateurs believe that thev must
have an oscillating audion, etc., to 

-receive

undamped waves. In this article I will en-
deavor to show how to receive undamoed
waves without an audion or the bother-
some, inefficient tikker.

Referring to the diagraln, '{C" is small
condenser (variable), for instance; Ir  is
a cardboard tube 32 inches long by \Yz
inches in diameter, wound with one- layer
No. 30 S.S.C. copper wire; 12 is 32 inches
long by 5 inches-ih diameter. This circuit
should tune about 8,000 meters with the
average aerial. Only the turns on a small
part of both coils should be tapped off, as
this circuit cannot be used on wavelenAths
under 7,000 meters. The detector should

Magnetic .'Shorter" fof Detector Circuits.

-Th_e relay is made by winding five layers
of No. 20 enameled masnet 

-* ire 
on a

wooden spool, D, of the-dimensions and
sfrape as in the drawings; a soft i ron bar,
C, forms the core; thiJ is three-eighths of
an inch. shorter than the drum and should
fit a little loose in the "core wav." which is
one-quarter of an inch in diamiier, and is
fastened with.a spring. L, at the inner end
of the spool, in order , to push i t  about half
way out. A and A' are the two contact
points of copper or brass; B is made of
the same metal and fastened to the core.
It is drilled and tapped at B' to 6t the ,set
screlv A'. It may be seen that when the
circuit is closed the bar is drawn in bv the
solenoid and contacts A and A' are cl-osed.

On the switchboard are mounted two
D.P.S.T. switches, one for the rotarv gap,
the other Jor the spark coi l  curtenl ind
"shorter"; the latter is placed where indi-
c4ted; to the r ight of i t  is. placed the
buzzer-test push button. I t  would be a
good plan to place the bazzer in a box
about six inches square, mufled in cotton
and placed in back of the switchboard. The
board is mounted on the operating table
with two angle irons.'Contributed by

STEPIIEN F. CSOHAR

Circuit for Producinq "Beats" in Receivinc
Undamped-Wave Signals.

be oerikon or silicon for best results. This
hook-up is intended only for amateur use,
as it is patented.

Contiributed by FRANCIS R. PRAY.;

\.)
c)

\5
!
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Water Wheel Drives for Private Lightin$ Plants
By H. Winfield Secor.

PART I. the characteristic curve for the 12 inch
DESIGN eUO CONSfnUCffOft Of' standard turbine wheel (costing about $90)..WATER 

Wffepf-S. This turbine consumes a stream of water
,T1 HOSE fortunate individuals who are

so blessed as to have on their orem-
ises a source of water power, be it a

full-grown lake, or simply a trickling
brook, have at their command all the con-
veniences that electricitv can afford. These
include, primarily, eleciric lights and the
usual adaptations such as electric stoves,
water heaters, etc., etc. Secondly, there is
that large field of usefulness always open
in rural localities, as for instance the adop-
tion of electric motor drive for the various
operations of grinding corn, wheat thresh-
ing, ensilage cutting, pumping water, churn-
ing the butter, milking (by the vacuum
process), cutting cord wood, washing the
clothes-ad infinitum.

The first important consideration will be
to ascertain how many pounds or cubic
feet of water are available from the stream
or lake in a siven time. It is best to make
a number of measurements in this direc-
tion during the drg and zuet seasons, pre-
Daratorv to allv definite olannins. Data
ind fornrulae witl be given in Part II,
covering the electrical calculations, and for
most cases of amateur hydro-electric prop-
aganda. the governing fact will us-ually be
-not how many kllowatts do I want r
l(lK.W. is equivalent to 1l horsepower)-
but how many kilowatts will my lake or
brook eive me?

For bur better guidance it is perhaps
best that we know in a general way about
how much water is required to ,supply a
certain amount of horse-power. Fig. 5
will help us to gain this information. Note

the ttLater head in feet horizontal lines, and
cu. f t .  watcr discharsed Der minute ver'
t ical ' l ines meet. F'oi example, with a 6

Fie. l. A Home-Made Water Wheel of the Over-Shot Type Which Drives a Dynamo, a Washing Machine
and Other Apparatus. It ws Built at Small Eipense by a Cenius 6f Woronoco'.. l l lass.

of 18 square,inches cross-section; and the
cu, ft. discharge (and conjointly, the
amount taken in) per minute, is noted by
observing at what point on the curve, A,

ft. head the 12" turbine consumes 147 cu.
ft. water oer minute and develops 1.25 H.P.
(see H.P. equivalents for dif ferent heads
at base of chart, also revolutions per min'

Fig. 2. qeneral Arrangement of an Over-Shot Wooden Bucket Water Wheel, Including Suggestion for Dynamo and Switch-Board House.
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ute-R.P"M.). Curve B enables us to
find the speed of the turbine wheel at any
head in feet, also the horse-power at vari-
ous heads. The head in feet means the
height of water (or the equivalent head
or height, as for instance that gained by
velocity) above the turbine or wheel. Ev-
ery foot,of head produces a stat ic pressure
of .434 lbs. per sq. inch at the base of the

THE ELECTRICAL EXPERIMENTER

quired for each horse-power 704 cu. f t .
water falling over the dam or sluicervay
per minute, through a 1 ft. head. This in-
cludes 30 Der cent. loss in the wheel. The
quantity of rvater recluired per minute with
one foot head is:

r d t

Having digested these rudimentary laws
of hydro-mechanics,  the next  problem is
to determine the .quantity of water avail-
able oer minute.  as becomes evident  f rom
a perusal  of  the foregoing.  This problem
may be tackled in several lvays. Space
does not  here permit  of  going into the
matter in fu1l cletail, but a few figures will
be cited enabling those interested to gain
the general  idea of  procedure at  ieast .*

It is quite evident that the volume of
water in cu. ft. flowing past a given point
per second is equivalent to its velocity in
feet  per second, mul t ip l ied by the cross-
sectional area of the stream at that ooint.
or  Ly r l re area of  the wet-pcr inrc ler ,  a i  i t  is
termed. Herrce,  i f  we place a wood f loat ,
consisting of a round stick weighted at its
base so as to just  c lear stones,  etc. ,  in the
strearn and time its travel between two
fixed points, it is then a relatively simple
matter to readily calculate the approximate
velocity of the water current. A common
value for  st reams is 6 to 15 second-feet ;
meaning that the float when timed traversed
a distance of  6 feet ,  say in one second.

Several such tintin,g lesfs sirould be con-
ducted at different seasons, and an average
of the lot taken as a criterion. upon which
to base fur ther compulat ions.  

-  
In some

cases i t  is  considered good pract ice to ac-
cept tl 're minimum velocity as the working
factor. The current velocity having thus;
been found, the volume in cu. ft. of v/ater
f lowing per second is ascerta ined by mu!- '
t ip ly ing the mean veloci ty  in feet  by the
average uidth and depth of  the stream or
lake at  the sect ion t imed; i .e. ,  the feet  per
second t imes the sq.  f t .  of  cross-sect io i ra l
area.

The mean velocity as observed by a rod
f loat  (of  wood or hol low t in)  is  to be con-
sic lerecl  as the actual  mean veloci tv  onlv
when the float is macie to oass close- to tie
bcd nl  thc str (ot i l .

(L"ont i r tu,cd on fagc zro)

"For f t r thcr  dctai ls  on the measurement of
bodies of .zuater, and the aT,ailable korse-lrower,
sce the fo l lozving:

C iz, il E n o in c cr' s LI an db o o h-I rtt e r1rutio nal T e xt-
o o o t s  L  o .

Vol.  98, Watcr tr lheels ant l  Hyd.raul ic Machin-
er!- I l t t  ert lat iol tal  Tc,r tbooh C o.

Mcchanical  Engineer 's Hattdbooh-Kent.

Turbine [ ,1/atcr-Wheel 
' ]  

ests and Power Tables
- b u  R o b c r t  E .  I  l o r l o n -  P t b l i s h c < ]  b v  t h c  G o u -
? r u D t c t t l  P r i t t t i t r g  O l f i c c ,  l l / a s h i n g t o n , -  D . C . ,  u h o
a l s o  s t ! f f ' l y  a  b u l l c t i n  o r t  M c t h o d s  o f  S t r e a n t
LI castrctn cnts,

How to Usc Woter Pozucr-b^,t  Herbert  Chat-
1c 1,.

^ 33,000xH. P.
I  t :  -Y .7OX62.5

Fig. 5. Craphic Curves Civing the Cubic Feet of Water, Speed, Etc., of a l2t' Standard Hydraulic
Multiple-Vane Turbine and a Common 6" Water Motor.

utater column The relation then between
u;ater head and water Pressure is at once
apparent.

Now referr ing to curve Fig. 5-C. the
characteristics of a 6 inch water motor
(Hercules and other types), such as used
for grinding, driving small  dynamos, etc.,
are Derceived. These indicate that with a
f air lv hieh Dresstlre the 6" water motor,
a l though-o f ' s l igh t  in i t ia l  cos t ,  i s  capab le
oI producing corrsiderable power. At a
Dres;ure of about 78 lbs. (at left  of chart)
ine n.p. abscissa l ines intersect curve C,
at a value of 1.45 H.P. The cu. f t .  of
water consumed per minute (measure for
one-f ourth minute and multiply quantit)'
by four) !V a.nV_ turbine or motor' is readi-
ly  ascerta ined by disc l targing
ti-re efflux into a tank of known
dimensions. Sometimes it is
weighed and the c11. f t. then
calculated, allowing 621 lbs.
per cubic foot.- 

The efificiency of the turbine,
as well as that of the water
rrotor. is high. I t  averages 85
to 90 per cent. with fair ly high
heads.

Coming to the subject of
zuateriuheels, similar to the
tvoe illustrated at Fie. l,
Lnbwn as the over-shot taheel,
the overall efficiency averages
70 to 75 per cent., depending
upon the operating condit ions,
worktrtanship, etc. For hotne-
made whgels (the over-shot
tvoe onlv is here considered,
ii being more efificient than the
breast or under-shot wheels,
which have failen into dis-
favor), the efficiency of con'
version of the theoretical
horse-power of the water, to
that developed at the wheel
shaft for driving dynamos or
other machinery, may be as-
sumed at 70 per cent. On this
assumption there will be re-

- wl-rere:
Q-Cu. f t. water recluired per minute

through one foot  head.
LL P. :Horse-power c lesi red.
Natural ly  as the l - read increases,  the quan-

t i ty  of  water  required per minute c lecreases.
This is  evident  f rom the forn.ru la for  t l ' re
H.P. of  an over-shot  water wheel :

H. P.:  Al  X\Y ' .zo
33 , t 00  

/ \ "  v

In which:-H.F' . -T:Jead in feet  f rom
level  of  ta i l - race to the top of  f lume water
sur face.

W:Weight  water fa l l ing in 1bs.  per rn in-
ute.

Cubrc ft flaler dtschorged per m/hafe bg z"tld lurone
/50 200 ?50 J00 J50
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The Construction and Use of the Gold-Leaf Electroscope
By E. H.  Johnson

disc so that  i t  is  perpendicular  to the face
of  the disc.  The other end of  the rvtre
should ei ther b 'e i la t tened or soldered to a
smal l  p iece of  sheet brass P of  the shapc
shown in the illustration and not much

t8z THE ELECTRICAL EXPERIMENTER July,  1916

[Elrron's NorB.-For an unknown reasofi olff
tttodern electrical crPerimentcrs do ttot use the
g o l d  l c a f  c l c . t r o s c o f c ,  s s  t . t t t t c h  a s  ! l t c )  o u l J h l , t o .
! l  i s  an  eDt inc \ l l ) '  p raCl tCa l  , ' , "1y1111tc t t t ,  L ' t l l l  UhICIL
hurtdrcds of interesting qs ucll as inLfortant er'
lerinrcnts catt be performed. Moreorcr, it ls efr-
ieed.ingly sinfle to rnahe and cqn bc bil i l t at a
acrJ  sna l l  cos l .  Who a  i l l  bc  thc  f  rs t  rx l  . r i l t l c t l t -
e r  Vo fnd  a  f rdc l i ca l  t sc  lo r  l l ' c  go t lJe i l  c lcc t ro -
sco fc  in  zg i rc lcss?  Rcnc t ,bcr ,  i l  i s  a  tc t l  s r l rs i -
t iuc  i l t s { rument ,  Rcad Mr .  J  o l t t so t i s  a r t i c le  by
oll nteons.l

I NY device that serves to indicate the
/ \  p rc r * ' , . "  o I  an  e lcc t r i c  charge u i thout

4 r i iccessari ly showing the 
-magrri tude

of  the  chatge  may be  ca l lec l  an  "e lec-
t roscope."  Thus bi ts  of  paper that  are
attracted by a rubber comb are electro-
scopes, in that they serve to sl.row the pres-
ence of an electrihcation on the con'rb. A11
such indicators are,  oI  course,  of  interest ,
but  'otherwise are rer f  ect lv  uselcss
because owing to thci r  t ra i , t re t l rcy
are entirely uncontrollable. Those ex-
perimenting -lvith electric charges need
no t  o r i l y  a  mea r l s  o f  s l r ow ing  t hc
presence of such charges, but one that will
tell whether the charge is positiae or n'e gtt'-
ti,ae, and at the same tirne afforcl ar oP-
prorim,ate rnedsure of the tlwanlity of tke
clmrge that it is being dealt with. These
requirements are all met by the goldJeaf
electroscope, which has the general appcar-
ance shorvn in the accornpanf ing illustra-
t ions and rray be constructecl  as descr ibed
below. I f  reasotrable care is  used th is in-
strument, t1'rough exccedingly sin'rple, will
give perfect satisfaction.

First orocure a chemical bottle or flask
about 4 or  5 inches high,  of  wbich the
inside diarneter of the neck is not lcss tl-ran
'%inch.  Wash th is bot t le very careful ly
wi th a lcohol ,  f  or  any r lust  or  st rcaks of
dirt which remain in tl-re bottle will cause
trouble, because they will r'nake the sltrlace
of  the elass a condl tctor  aucl  the electro-
scope wl11 not  reta iu a charge.  In Fig.  1
and 2 tl're bottle shorvn is au orclir.rary Er-
lenrreyer flask (procural.rle frorn your local
drug dealer  or  chemical  and glass supply
house),  which has the aclvantage ovcr an
ordinary bot t le in being n.rade of  th in,
strong glass which is  l ight  aud at  the same
t ime very neat  in appearance.  Flowever,
any bot t le wi l l  serve pract ical ly  as 

"r 'e l l .Next, from sheet brass Ys inch thick cut
a c i rcular  d isc 1% inches in d ian' reter .  This
is for  the top of  the electroscope T.  (Fig.
2.)  T l - re edges should be very caref  u l ly
fi1ed off, rounded and polished, so that

Sectional View of Assembled Electroscope, Show-
ing Cork and Sulphur Support of Metal Stem.

thers may not be even.the suggestion of a
sharp corner or projection on the disc any-
wheie. rNow procure a piece of brass rod
Ys inch in diameter and 31/z inches long.
Solder this wire to the center of the brass

Fig. l. Appearance of Highly Sensitive Gold-
leaf Electroscope Capable of Being Made by any
Experimenter. An Extremely Slight Electric
Charge Will Cause lts Leaves to Diverge; Also
It Will Indicate the Polarity and Quantity of

the Charge.

th icket  than an orc l i t ra ly shect  of  paper.
Tlr is  is  to snpport  the goldfo i l  leaves so
that thcy rnay lie very close togetl.rer.

Now tal<c a goocl cork tl.rat hts snugly
in the ncck o{  the bot t le chosen for  the
electro-scope and nrake a holc throrrgh i t
lengthwise the s izc of  a penci l  or  la lger.
With a very sharp kni{e or ,  bet ter ,  rv i th a
round f i le  enlarge th is hole unt i l  the re-
mainins v 'a1l  of  the cork is  about % inch
th i ck .  Pass  t l r e  r od  i i r r . r r ! 1 r  L l r c  opeu inq
in the cork so that it lies accuratell' along
the axis of  t l ie  cork and oroiects about
ec1ua l l . r  I r n rn  cach  e r r , l .  X l c l i  . omc  su l l , l t u r
and lr.hen it first becornes licluicl enough to
pour easily fi11 the space between the cork
and the rocl .  Only pure sulphur should be
used and care shoulcl be taken that it does
not burn in the rnelting. It is to furnisl-r
the insulat ion for  the electroscope, and i f
it is scorched or impure the insulation rvill
tre irnperfect.

The metai  part  of  the instrument may
now be lacquered rv i th shel lac made very
thin by adding much alcohol to it. The
little rnetal plate P at the bottom of the
wire shoulcl be left unvarnished. Cut tr,vo
str ips of  goldfo i l  each % inch rv ide and
from 1 to 1% inches Iong. Any sign-
painter from whom the foil ma1. be ob-
ta ined wi l l  be elad to demonstrate the
me thod  o f  hand l i ne  and  cu t t i ug  i t .  I t go l d -
foil cannot be obtained'F Dutch metal foil
or aluminum foil r'vil1 serve almost as rvell.
-aTr 

.r""ll"rt substitute fot gold foil has lately
been produced rvhich is lighter than gold and
does not adhere to the fingers. lfpon request the
-bditor will lurnish the name of the maker.

Of course anythrng l ike t info i l  is  far  too
heavy.
. Moisten the faces of the flattened end of
the rv i re P wi th a ver l r  l i t t1e bi t  of  shel lac,
paste or white of egg and attach the foil
leaves so that tirey lviil be suspended,
hanging very close together.

The bottle should now be warmed
sl ight ly .  so as to l re ver)  dry,  and the cork
olaced in its necli. Car:e shoulci be talien
at a1i tirnes not to rul) tl-re finsers over the
sur. [ace of  the srr lphrrr  I ' l r rg.  fo]  i f  th is sur-
face becomes soiled the charges will leak
away.

Tlrc instr r r rnent  l rofcr  is  notv corr tp lete
and all that need be added to the outfit
before proceecl ing rv i th exper imental  rvork
ts a f roof  p lau,c.  This is  s imply a p iece of
smooth metal  at tached to the el rd of  a rod
of  insulated matcr ia l  as a handle.  and i t  is
uce ( l  t o  ca r r ' _ r '  c l r a rgcs  o f  e l ec t r i t i t y  t o  and
f lorn the electroscope disc T.  I t  may be
ma '1 t  l ' 1 '  a t t ac l r i ug  r  I ' e rn )  o r  a  sma l l  l ) r ass
.bal l  to the end of  a s lender rod of  s lass
o r  ha rd  r r r l , l , r e r  r v i r l r  a  l i t t l e  r vax .  T l ' i s
handle should be at  least  7 foot  long.

\\' ' ith the complete outfit ( see accom-
patyirrg photograph, Fig. 1) innurnerable
rntercst ing crperunents rnay be performed.
I f  a tube or  sheet of  s lass is  rubbed wi th
si lk .  I 'o t l r  thc q lass err t l  the s i11< becorne
elcci r i f icd.  1f  ihe proof  p lane is  rublred
over thc cxci tcc l  snr face of  e i ther and thef l
touched or evel l  b lought near to the metal
top T of  thc c lectroscopc,  the lqaves of  the
l a t t c r  w i l l  d i t r r , r t  on  i ng  t o  t l r c  c l r a rgc  o f
electr ic i ty  lvhic l l  has been imparted or  in-
d r r cc t l  i t r  t l r c rn .  

' l  
l r e  r r a l r r r c  o I  c ] r a rqc  gen -

eratecl or.r the glass is ca1led t'ositiac, while
tbat on the si1k, with rvl-rich the glass was
rtrbbccl ,  rs t tegot iz ta.  In l ike manner,  i f  a
oiecc of  harr l  rubbcr.  such as a.  rubber
com l r ,  i r c  l r r l , l , c t l  w i t l t  e  p i ecc  o f  woo le t r
c loth i t  wi l l  be charged ncgat ively,  rvhi le
t hc  c l o t1 r  r v i l l  a cq r r i r e  a  pos i t i ve  cha rge .

I t  is  the fnnct ion of  the electroscope
which rve havc jnst  constructed to test  the
nature of  a l l  of  these charscs.  ancl  one
method of  so usir rg i t  is  as fo l lows :  Place
the hand on the top pl : r te of  the instru-
rncn t , : o  t l r a t  a r r_v  c l r a r . r - c  wh j ch  rnay  re -
main f rom previous work may be removecl .
lJorv cl.rarge tl.re leaves as directecl above,
not ing whether thc charge is  posi t ive or
| (  m t i v c  a c c o r d i n r '  I n  t h c  s o u r c e  f r o t t l
r v l r i ch  i t  i s  o l - r t a i r r r d .  T l r e  l e : r ves  r v i l l  , 1 i -
verge as soon as any c l - rarge reaches them.
Any addi t ional  charge rv i1 l  i r rcreasc their
r l i r e rgence  i l '  i t  i s  o  f  t he  same  ' i gn ,  and
decrease it if it is of the opposite sign.

r/9.0w
flow the Electric Charge Is Distributed in the

Gold=leaf Electroscope.

Hence, the behavior of the leaves aftef
their first charging rvill indicate the nature
of  the charge being tested at  the t i rne.
Furthermore, the magnitude of the diver-
gence or conlrergence at any time rvi1l af-

(Con t i nned  on  f aoe  zo6 \
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BICHROMATE CELLS AS THE to the zincs serve to lift them out of the
POWER SUPPLY.FOR SPARK jars (Fig. 2). So that the two or more

COIL'S. rods, C, may turn at the same time, pieces
-For operating spark coils I have used of friction tape are used for the belts, as

bichromate cells very successfully. A1- indicated in Fig. 3. If the tape is very
though on these kind of cells the amper- sticky the zincs will stay raised without I
age is low the voltage is high; the am- weight,' but if the zinc elements will not
perage is about 6, while the voltage is stay up alone a clamp or carch may be
nearly 2Yz. These cells may be constructed, attached to one of the rods. A small han-

dle can be at-
tached to one of
the drums very
easily. If five
of  these ce1ls are
c o n n q c t e d  i n
series they will
work well on
coi ls  up to one
inch:  for  larger
s ize coi ls  a few
more cells r+'ill
be required,  and
they should be
connectecl up as
in Fig. 4. It is
understood that
the carbons of
the former ,bat-
ter ies are used
in these ce1ls.

Contributed by
RICHARD

T. AYRES.
.FIRST AID"
T O  T O O L S

WANTED.
The .se  too l s

by mechanics in a targe #i:':'.##t#i;
are practical and have actually been made
by the mechanics. ' Ihe experimenters wil l
f ind them useful,  easi ly made and possibly
just what they have ieen wantin$ for i
long  t ime:

1. Hack Saw.-Made of 8/s-inch round
iron and bent to shape, allowing sufficient
spring to t ighten saw. (Fig. 1.)

2. Tap Lever.-Material, bolt, nut and
nail .  Dri l l  hole in end
A, then slit with saw.
Run nut C back on
bo1t. Insert tap and
+ i o h t ^ .  n " t  C  t F ' i o  2  \

3. Key-hole Saw.-
Use broken saws, lrrass
pipe and 2fu-inch 8-32
machine screws. Flat-
ten end of pipe in vise.
Dri l1 and tap this for
the machine screws.
Insert saw which has
been tapped for the
screws and tighten the
screws. (Fig. 3.)

4. To Prevent Break-
ing No.6-32 and Small-
er Dri l ls.-Dri l l  smal1
brass rod deep enough
to al low dri l l  to be in-
serted and yet extend
the recluired distance
A; then t ighten on
screws BB. This acts
as a stiffener and depth
gauge as wel1. (Fig.4.)

5 .  F i n e  S c r i b e r . -
This is made of a
brass rod and a needle.
Dri l1 the brass rod and
taper the end with a
file. Insert the needle
and solder. (Fig. 5.)

6, Ladle for Solder.-Material.  1-inch
coupling and plug. The i l lustrat ion shows
how this lad1e is made. The handle is
mounted as shown at A. (Fig. 6.)

7. Flat Wrench.-Drill hole one size
smaller th_an n_ut, cut-out with saw; finish
up with fi1e. (Fig. 7.)

r83

ALUMINUM SOLDER.
Now that alumipum is used for so many

electrical and mdchanical purposes, it i!
necessary to have some kind of solder bv
which wires or rods made of this materi i l
may be joined. Although aluminum solder
has been on the market, no serviceable
brand has been brought out unti l  recentlv.
Now a New York f irm is sel l ins a new
kind of aluminum solder. This- has no
aluminum in it, but no other details of the
a.l loy. have been made public. To replace
the alulnlnum another metal is added which
lowers the melting point. No flux is nec,-
essary; the wires are simply t inned and
heated. The solder easi ly fol lows the or-
dinary copper soldering 

- iron. 
-Brass and

Lrronze can also be joined to aluminum, but
this requires an acid flux.

In sending, k".p tl*". litt*.rs on the tel-

:fffgn 
U.". This will prEvent a "glass

as fol lows: Procure as many jars as you
wil l  wish to use. The jars I  used were
ordinary "wet" cell jars containing a car-
bon element with a zinc passing through
the center, such as ordinari ly used with a
solution of sal-ammoniac and water for
operating doorbells, etc.

The solution for the bichromate 'cells is
as fol lows: For each pint of water dis-
solve about 2r/z ounces of commercial sul-
phuric acid, with about 2/2 ounces of bi-
chromate of potash. To prevent the zir-rcs
from being destroyed by the strong solu-
tion it is necessary to amalgamate the zincs
with mercury. First procure a sma1l paint
brush, such as those used in small picture
painting outfits, and also about an ounce
of mercury, which will be enough to amal-
gamate a great many zincs. If the zincs
are new ones the mercury will take to them
much easier, but if the zincs have been
used before they should be thoroughly
cleaned with emery paper or a file. To
make the mercury 'take to the zincs im-
merse the zinc in dilute sulphuric acid.
Then place the zinc to be amalgamated on
a board or a f lat surface and out a few
droos of mercurv on the board or f lat sur-
fac6. As the mercury will not adhere to
the zinc right away we wiil have to lay
,the round zinc on its side and rub the
mercury into it with the brush, as though
it was tinned with solder.

In order to preserve the zincs from be-
ing attacked by the acid when not using
the batterv we wil l  have to l i f t  the zincs
out of the solution, A device for this pur-
pose can be constructed as fol lows: Place
the cells in a box and mount four uprights,
A, each measuring about 14 inches high, as
shown in Fig. 1. Next secure four wood-
en pieces, B, measuring about one-quarter
inch thick, at the top of the four uprights.
Two five-eighth inch holes spaced five
inches apart are drilled as shown; that is,
if there are only two rolvs of cells.

Procure a few feet of one-half inch,
round wooden rod. These are cut to the
length of the box plus about 1rZ inches at
each end. Thev are placed through the
holes in 'the boaid, while strings connected

.  t lse sand paper in pol ishing commutators.
Apply vasel ine on a piece of  fe l t  spar ingly.

8. Hexagon Head Wrench.-The mate-
r ia l  necessary is  a p iece of  p ipe,  which is
expanded, whi le hoi ,  wi th a-  center  punch
(Fig.  8) , ,  and a hexagon.nut  dr iven t ight-
l ) ' l n t o  t nc  end  o t  t he  l l pe  a t t e r  t t  l s  ex -
plnd.$.  ,This nray be rnade double-ended
l I  oes l r ec -

9. Lead tHammer.-The material com:
p r i s_es  a : , / s - i nch  p i pe  t ee  and  a  p i ece  o f
l ead .  A  t i n  l i d  i s  used  t o  ho ld - t he  ho t
Iead as i t  is  poured intg the tee and then
removed and placed on the other end
wh i le the operat ion is  repeated.  The
threads of  the tee hold the lead in o lace.
This hammer is  used for  dr iv ing beir ing
sleeves into p lace,  etc.  ( l i ig .  9.) -

10.  Emery or  Sand t r i le . -Shape a piece
of  f iat  i ron as shown in Fig.  10-A, dr i l l ing
two holes for  8-32 c learance B'  8" .  Make
two pieces l ike Fig.  l0-B,  wi th holes to
ma tch  up  w i t h  B 'B " .  Bend  emerv  o r
sandpapei  over at  C and fasten in i lace

by tightening the screws on the clamps.
All of these tools are in use in a larse

machine shop, where they have been maiie
to fit some special oiece of work for which
it was hard to buy a tool that would per-
form the function as well.

Contr ibuted by 'C. S. BUNDESMAN.

fin 2

Home-Made Bichromate Battery Suitable for Operating Spark Coils, Etc.
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Useful Tools Easily Made by Any Experimenter.
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This  depar tment  w i l l  award  the  fo l low ing  month iy  p r izes :  F IRST PRIZE,  $3 .00 ;  SECOND pf1 I7 ,E ,  $_2.00 ;  THIRD-PRIZE '  $1 .00- .' l -he  ide i  oF th is  depar tment  i s  to  
" . .o - "p l i .h  

re*  i l ' i .g .  u i rh  o lJ  appara tu \  o -  o l t l  matc r ie l .  and fo r  the  nros t  use fu l .  p rac t ica l  an t l  o r ig ina l  idca  suhmi t ted
t o t h e E d i t o r s o f t h i s d e | a r t m e n t , a m o n t 1 r 1 y i e r i e s o I p r i z e s " u i l l 1 , e a r v a r j e . ] . F o r t l r e b e . t i J e a s s t t L t I l i r t e r l a p r i z e o f $ j 0 0 r v i l l b e g i v e n ; - f o r t h e s e c o n t b e s t
idea a g2.00 prize, and for he tf i ird best a prize of gi.O0. The article need not be very elaborate, and rough sketches are sufl icient. We wil l make the
meclranical diawings.

FIRST PRIZE $3.00 SECOND PRIZE $2.00

MINIATURS I,TGHTHOUSE DESIGN
FOR HANDLAMP.

The tower A is macle of wood ancl turned
up in a lathe as shown, In the top of the

THTRD PRIZE 91.00

REFRIGERATOR DRIP-PAN
ALARM.

The accompanying illustration almost
explains itself. The material required in-
cludes an ordinary electr ic bel l ,  a dry bat-
terl '  2t.r4 the pan attachment, which is
made out of No. 20 gaage 'copper or other
metal sheet. The arm A is insulated to
prevent a short circuit where it is at-
tached to the f rarne B. At C a spring
contact is soldered. When the water
reaches the level that the alarm is set for
the bel l  wi l l  r ing i ts warning. The at-
tachment may be removed from the drip-
pan in a jifiy when the latter is to be
emptied. A large-size bicycle pump or

Very Useful Refrigerator Drip-Pan Alarm, Which
{ay Be Quickly Detached, Permitting Pan to Be
Empt 'ed .  \ \ i l l  Save i t s  Cos t  Many ' l  imes Over .

syringe is usef ul in accomplishing t1'ris
operation, especial ly when the pan becomes
overfull, due to inattention at the proper
t ime. This alarrn has been used in our
home for two years with complete srlccess.'Contributed bv HOWARD, CARL.

FUSE TONGS.
From sheet fiber or thin wood cut two

pieces as per illustration and drill to ac-

Shock'Proof Fuse Tongs Made of Fibre. Can Be
Carried in Any Tool Bag.

commodate a sma1l machine screw and nut
_(a  s tou t  paper_ Ias tener  may a lso  be  used) .
Very serviceable fuse tongs, ones which
are in use in most large establishments,
will be the result.

Contributed by ERNEST ZADIG.

Attractive Battery Hand Lamp Made of Wood
and Shells as Shown

tower a rniniature receptacle is placed. The
bottom is a lso a picce of  wood carvecl  as
indicated at  B.  Onto th is are s lued some
beach  

"hc l l s .  
The  woo , l cu  l r ase  i s  ho l l ow

so as to hold the bat tery and swi tch which
is operatcd by the pressure of  the thurnb ot ' t
t l r e  l eve r  C .  The  ha r rd l e  D  r l r , r c ce r l i no  2
i i fet,elt, i .-"1ro -"J" . i ;;; j . ' i ; ; ' i ; i l ' ;
battery, receptacle and wire can be ol.rtained
^ +  ^  - ^ * : . , ^ 1  - - ; ^ ^  T l , :a r  a  num l l r a r  l ) r l ce .  . j  r r l s  1s  a  ve ry  p r c t t y
and L1sefrl1 ornament.

Contributed by lIlFILr{ PAUL, JR.
HOME-MADE ELECTRIC DOOR

TRIP.
The acconpanying illustration shows

how to  n rake  a  usc fu l ,  1e t  s i n r1 , l c .  doo r
alarm switch to c lose a bei l  c i rcui t  when
dcor or  window is c losed,  as i1r  green-
houses,  et  cetera.  A may be made f rom
either spring brass strip or watch spring.

ONE BELL DOES WORK OF TWO.
This suggest ion is  f  or  those who have

but one electr ic  bel l  in  the house but  who
would l ike to have t rvo.  The be1l  I  refer
to is the door be1l rvith the Dush button at
the l ront  door.  I  nee( led a bcl l  on the back
door,  but  had only a push but ton and some
wire. :\s the illustration shows, al1 that
\vas necessary was to connect  the wire f rom
the rear push button to the bell, and make
the connect ion wi th the same dry cel ls  that'were 

used on the beI l  for  the one push
button.

When the bnt ton on the back door is
pusl.recl, the t*'o electro-magnets NI draw

How lo Connect  an Ordinarv Bel l .  so i t  Wi l l  Rinc
Differently from Two-Push Buttons.

the armature A,  causing the bal l  to st r i l ie
t l r e  go r rg ,  t l r us  r r r a l i i : r g  t he  l , e l l  a  s i l g l e
stroke one. 

'll l-ris 
creates a distinct diffcr-

ence betrveen the r ing when the f ront  door
buttor is pushed and when the back door
one 1s presse(t .

Contributed b!19II! IANGFORD.

A WATER-PROOF RECEPTACLE.
With refcrence to the i l lustrat ion, A is

the zinc cover of a Mason jar with por-
celain l ining removcd. B is an ordinary l-

Electric Alarm for Doors, Comprising Two
, Springs AA, and a Metal Strip B.

B is also of brass and is held down by
small  countersulrk brass screws. An or-

Convertin_g Any Lamp Socket C, Into a WaterJ
Proof Type With a FruiL Jar B.

quart ,Mason jar. C is a concealed tvoe
base receqtacle. D is a rubber gasket. 

'An

ordinary f ru i t  jar  rubber is  used to water-
proof A and B. This <ievice h_as proven
very.successful  ovei :  my shop door.  

-

Cohtr ibrr ted by 
-  

E.  K.  SNy DER.-
d:narybell auffi

Contributed by C. SI-ELLHORN.
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SHORT-CIRCUIT FINDER FOR UN.
DERGROUND LINES.

With this device it is oossible to find
short-circuits without pul l ing up ?i to 100
feet of paving. It consists of an electric
beTI or buzzer, a set of batteries, a receiver
and a pair gf electro-magnets, The in-
struments are connected as shown in the
illustration. A and B are manholes.

Bv holdine the receiver close to the
ear 

-and 
the-electro-magnets close to the

ground, a slight hum will be heard in the
receiver when the magnets are over the
line wires. The line wires can then be
traced to the short-circuit: the hum will
be heard until the magnets are no longer
over the line wires or until the short-cir-
cuit  is reached. Best results can be had
when the battery pressure is strong; the

A Betl Sets up Pulsating Currents in the Line
and a Telephone Receiver Picks Them up as Far

as X.

line wires can then be traced even when
they are three feet under ground.

Contributed by
GEORTGE WARNECKE.

A NEW USE FOR SANDPAPER.
Small electric light bulbs sometimes be-

/:ome so tightly screwed into their sockets
that they can not be removed easily with
the hands or pl iers. In the l i rst case the
glass offers no gripping surface and in the
second the pl iers are l iable to break the
bu1b. When.this happens, grasp the bulb
with a small piece of very fine sandpaper
(No. 0), using either the f ingers or pl iers.

Contr ibuted bv trRANK DILLXIAN.

AN ELECTRIC "EYE OPENER.' '
The following "ear1y riser's alarm" may

be easily constructed from a few odds and
ends:

Figure 1 shows the way the various parts
may be assembled, aithough they may be
arranged to suit the builder's convenience,
Referr ing to the i l lustrat ion, N is an alarm
clock, PP' are two binding posts. S a switch
to control bel l  B and thi circuit-closer F.

The part F' rray consist of two flexible
metal l ic cords or chains about 3 incl-res or
4 inches long, fastened to tl're two binding
posts and to D by wrapping,.or by machine
or wood screws. D, may be a piece of

THE ELECTRICAL EXPERIMENTER r 8 5

AN EMERGENCY FUSE SWITCH.
I have 1-rad the disagreeable experience

of having a Iuse su'dclelnly blow oit vrhen
the current is very necessary. I conceived
the following method of overcoming this
dif f iculty. ' Iwo switches (D. P. S. T.)
with fuses of the necessary amperage, are
required. The switch, B, is always left
open and should be closed only when the
fuses at A burn out. (See diagram below.)
At any time when it is convenient the fuses
at A can be renewed and used accordingly.

Contributed by FRANK HARAZiM.

FISHING IN CONDUIT WIRES..
A useful kink is shown herewith for the

practical electr ician who has to pul l  electr ic
n ires through conduits or pipes, etc.

A common f ish wire or snake used for
this purpose is made of flexible flat steel
abotit 7s hy l-32 inch section. The diagranr

properly connected to the circuit, until
switch S is opened. By placing a proper
relay in the be1l circuit a light may also be
turned on for dark mornings. See Fig. 2.

Contri'buted by L. LA MONTAGNE.

INTERESTING
HOOK-UP EXPLAINED.

The f ollowing hook-up, though it sounds
simple, is rather hard to connect ofihand.

Throwing the Switch to Left Puts Lamps on
Parallel; to Right, Lamps in Series.

Given a double po1e, double throw knife
switch, connect it so that when thrown in
at one end two lamps are joined in series;
when thrown in on the other end the sane
two lamps are connected on multiple,

Contributed by DAVID KUSKIN.

HANDY BATTERY LAMPS.
The diagram represents an easily-made

battery lamp s,ocket that may be hung on
a hook, etc.

Obtain a discardecl "Ponv" teleohone re-
ceiver, remove the diaphralm and magnet.

Portable Table Battery Lamp Made Fom Dis-
carded Telephone Receiver. May be Hung on

Nai l .

Then take a battery lamp socket (1), with
two short wires (2) just long enough to
reach from binding posts (3) to center of
receiver. Connect 'lvires from socket to
binding posts.

There is an eye (4) by which the socket
may be hung up. When inner connections
are made, put iover on receiver and screw
in brr lb.

Contributed by
WILLET T. CONKLIN.

ffi=llrnes lo be pu//edn

Effective.Splice for ..Fish" Wire Terminal as
Used in Pull ing Wires Thru pipe Conduits,'

illustrates a very serviceable and simole
nrethod of strongly securing the ends 

-of

ihe copper wires to be pul led in to the end
of the f ish wire. As sein, but one bend or
turn is made in the fish wire, and the cop-
per wire terminals are then passed throueh
the loop formed and twisted around thefr-
selves and the tai l  of the f ish wire several
t imes. This joint should then be covered
with_ several wrappings of fr ict ion tape.
Don't forget to use plenty of soapstone bn
the wires as they are being pul led into the
conduit.  This joint has been tr ied out
thoroughly in practise and wil l  stand very
heavy pul ls"without becorrir .rg undone. The
tai l ,  bent backward as shorvn, should be
about 2 to 3 inches long for ordinary work.

When the Clock Alarm Operates, It Twists the
Bare Wires F Together, Closing the Electric Bell

C i rcu i t .

wood or fibre. C is a form of clamp to
attach it to the handle of the alarm spring
winder, In practise detach C. give the
winder three or four turns and then put
C back. At the hour for which the alarm
is set it will wind the two wires F to-
gether and ring the alarm bel1, which is If Fuses A "Blow," Throw in Switch B.

GLASS AS A CONDUCTOR.
Normal ly g lass is  one of  the best  in-

sulators or  non-conductors .of  e lectr ic i tv .
but  i t  becomes a cuncluctor  when heated io
redness.  This f  act  may be demonstrated
by a s imple and str ik ing exper iment.  Select
a small glass tube closed at one end and
f i t  i t  loosely over the end of  a brass or
copper wire.  I f  the wire is  held in the
hand while the cap of a charged electro-
scope is touched rvitl-r the end of the tube,
the electricity will be unable to reach the
wire orv ing to the insulat ing qual i t ies of
the elass.  Now let  the end of  the tube be
heated until red hot in the flame of a
spir i t  lamp or b low pipe and then brought
again into contact n'ith the eiectroscope cap.
Tl-re collapse of the gold leaves will at once

Bv Heatine the End of the Class Tube Adjacent
td the Ball. the Sratic Charge Can Pass Right

Thru the Class.

indicate that the charge has escaped
through the glass to the wire and thence
tl-rrough the person of the experimenter to
the earth.

'22- -
7r/ \

6
,.v
\:

r,g2

Contributed by H. J. GRAY.
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I fnder  th is  head ins  we pub l isheverymonthuse-
ful information in Mecfanics- Eleitricitv and
Chemis t ry .  We sha l l  .  be  p leas id ,  .o I  cour ]se . .  to
have our readers send us anv recioes. Iormulas.
wrinkles, new ideas. etc,, us.ful to ihe experil
.menter, which wil l _ be duly paid for, upon pub-
l l ca t lon .  l t  acceDtab le .

FORMULA NO.23.
Salves and Liniments.

Court Plaster.-Brush silh oaer with d
s- Iution of isinglass, tn shi,rits or warlm
zaater, dry and, re ped,t seaerdl ti,mes. For
the Ias.t opplication dpPly seaQrol coats of
balsam of Perw. Used to close cuts or
zuound,s, by zaarmi.ng it anil applying. It
does not uash of until the slein ,partially
heals.

Artificial Skin-For Burns, Bruises, Ab-
rd,sions, etc. Proof Against Water.-Tahe
gun catton and Venice turpentine, equal
parts of each, and dissolve thern in 20 tinres
as much sulphuri.c ether, dissolaing the cot-
ton fi.rst, then addi"ng the twrpenti,ne ; hecp i,t
corhed ti.ghtly.

The object of the turpentine is to prevent
pressure or pinching caused by evaporation
of the ether when applied to a bruised sur-
face. Water does not affect it, hence its
value for chapped hands, surface bruises,
etc.

Adhesiae Plaster, or Salae, for Dee!
Wound,s, Cuts, etc., in Place of Stitches.-
lVhi.te Rosin,7 ozs.; bees zuar and rnutton
tallout, of each I oz.; melt aII Iogetlt,er,
tken pour i,nto cold water and 'uorh as wa*
unti,l thoroughly nti,xed,, then roll out i,nto
sui,table stichs f or use.

It may be spread upon firm cloth -nd cut
into narrow strips. In case of deep wounds,
or cuts, it will be found to firmly hold them
together, by first pressing one end of a strip
upon one side of the wound ur-rtil it adheres,
then draw the edges of the wound closely
together, and press down the other end of
the strip until it adheres a19o. The strips
should reach three or four inches uDon each
side of the cut, and rrrn in dif ferent direc-
tions across each other, to draw every part
of the wound firmly in contact. It vrill
crack easily after being spread until ap-
plied to the warm flesh, yet if n-rade any
softer it cannot be depended upon for any
length of time, but as it is, it has been worn
as a strengthening plaster, and remained in
prace over a yeaf.

Burns,-Salae for Burns.-Equal parts of
turpenti,ne, szaeet oil, and beeswar; tnelt the
oil and zaar togcther, and zuhen a little cool,
odd the turpentine, and, stir until cold, whi,ck
hee!>s them eaenly mired.. Af ?ly by sfread-
i,ng upon thin cloth-linen is the best.

It is good for chaps on hands or lips, or
for any other sore. If put on burns before
bJistering has takcn place, they wiil not
bhster-

C hilblo:ins-T o Cure.-Mutton tallow and'
lard,, of each 3/a lb.; melt i,n an i,ron vessel
and ad,d hydrated oil.de of iron,2 oz.; sti,r-
t'i,ng conti"nwally zuith am iron sPoon, wntil
the ntass is of an uni,fornc blach color; then
let it cool and add Venice-turPentine,2 oz.;
and Armenian bole, I oz.; oil of bergamot,
1 dr.: rub ub the bole ui.th a little olizte oil
bef ore putting in. APPIy seaeral tinoes ilaily
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by merely evaporating theby putting it upon lint or linen-heals the
worst cases in a f ew d,ays,

(Chi lb la ins ar ise f rom a severe cold to
the part, causing inflammation, often ulcer-
ating, making deep, and very troublesome,
long cont inued sores.)

I,Varts and Corns.-To Cure in Ten Min-
utes.-Tahe a stilall piece of potash and let
it stand in the open air until i.t slacks, then
thichen it to a paste witk pulverized gutn
arabic, which preaents it front, s?reading
zahere i,t is not wanted,.

Pare off the seeds of the wart or the dead
skin of the corn and apply the paste, and
1et it rerrain on ten minutei; wajh off, and
oak the place in sharp vinegar or sweet oil,

either of which wiil neutralize the a1ka1i.
Now do not jam nor squeeze out the wart
or corn, like "street-corner Dedd1ers.,, but
leave them alone,  and nature wi l l  remove
them without  danger of  taking cold,  as
would be i f  a sore is  nrade by pinching them
out.  Corns are caused by piessure;  in most
cases reruoving the pressure cures t l te corn.
I \ lne oi  every ten corns can be cured by us-
ing, twice.daily, upon it, any good liniment,
anc.  wear lng loose shoes or  boots.

Shoking Lin inrcnt . -Turbctr t ine ond sen-
ca oi ls ,  of  eachT% ozs. ;  s 'zucct  o i l  and,  t inc- '

ture of arnic,a, of each 3l ozs.; oils of or-
gdnuln,  hetnloch.  juni fer ,  arr tbcar,  and iaud-
anum, ol  each l ) (  ots. ;  s f ' i r i ts  of  antmort io,
h  o : . :  a i l d , gu t t t "  cau r f ho r ,  %  oz . ;  zuh i ch
makcs a l i t t lc  lcss thai  I  qt .  S.  G.

PENCILS T'ON WNrtrNC ON GLASS
Stcoric acid, 4 fls.; nrutton-suct, 3 pts.:

zuar,  2 pts. ;  me I t  togcthrr  at td add 6 iar ts
of  rcd leod,  and 7 pt .  ! ,ur i l icd carbonatc of
Potdssa, prcaiously triturated togethcr; sit
asLd.c f  or  an hour ln a ,LLtornt  s i twat ion.
s l i r r ing f rcq.ucnt \ :  , then pour into g lasi
tubes or hollotu reeds.

HANDY POCKET LAMP.
F'irst obtain a worn out metal maEazine

pencil and remove the center. Next iecure

Pocket Lamp Made From lflagazine Pencil and
Some Cotlon \l lck.

about 6" of yarn and soak it in melted
paraffine, take it out and iet it become
thoroughly dry. Put it in the pencil case,
allowing a1:out 3,4" to protrude from the
gnd. When Jighted this wil l  brrrn sreadily
for at least f ive minutes. Wher i t  hai
burned out. cut off the end and Dull out
about 3,4" more.

Contributed by PAUL HOBROCK.

HOW TO MAKE ICE.
1. Ice can always be purchased cheaner

than i t  can be produced in a small  wbv.
However, i t  is sometimes desirahle to have
ice or to secure extreme cold when it can-
not. be purchased, on Sunday or in the
night. By use of the recipe below ice may
be made at home in about 20 minutes.
I?ke  phoThate  o f  soda.  . . .9  par ts
N i t ra te  o f  ammonia .  .  . . . . .  .6  par ts
Diluted nitr ic acid. . .4 iarts

Place the water to be frozen in a small
dish (about 3 inches diameter) and out the
dish in a large one, to hold the f ieezing
mixture. Tt wi l l  require from 2 to 4 t imei
as much of the chemical as of the ice de-
sired. Hence, i f  18 pounds of ice is wanted
it wi l l  require about lB parts of soda, 12 of
ammonia and 8 of nitric acid. The outer
vessel should be insulated by wrapping it in
a wtt blanket or paper. The water and
utensi ls should be made as cold as possible
by f i  rst immersing them in the 

-coldest

water available.
This is real ly a very cheap method of

'naking ice, as the chemical may be used

2. Gunpowder may de made by carefully
mixing together 70 tb B0 per cent: of nitrati
9{ potash, I0 or 12 per cent. of sulphur, and
t0 to 12 per cent. of solt  wood charcoal.

3.. An interesting little experim_ent may be
peftormed by throwlng a prece of potassium
as large as a pea upon some cold water in
the bottom of a large botr le. .Hydrogen isgrven oII on account ot the decomDosltlon
of the water caused by the poiassium.
Enough heat will be given off to-ignite the
hydrogen, which wil l  burn with a purpl ish
red color. Immediately after throwing the
potassium in the water a pasteboard"card
or glass plate should be placed over the
mouth of the bottle.
- 4 Rochelle salts may be obtained by the
fol lowing experiment:- Dissolve 10 erams
of cream of tartar in about 175 cubicienti-
meters of hot water. Add to this a strong
solution of sodium carbonate as lons ai
the addition produces effervescence. Elrap-
orate the solution to the bulk of 20 cublc
centimeters and then allow it to cool.
Crystals of Rochelle salts will be obtained.

For the benefit of those who do not un-
derstand the metric system, in which the
measurements in the last exDeriment are
given, the equivalents in the'English svs-
1._ll _"1.: 10 grams equal 154.32 grains,
175 C.C: equal 5.9 f luid ounces, and 20 c.c.
equals 7 fluid ounces.

Contr ibuted by PHILIP HOOD.

BAKED SHELLAC FOR CEMENT.
ING GLASS TO GLASS, GLASS

TO METAL AND CHINA.
. In my work as a laboratory assistant I
have tried many cements, buf have found
tlrat none work as well as ordinary bohed
shel lac rsed as f  o l lows:

lJse an ordinary shel lac and alcohol
mixture.  boi l  i t  down over a f lame unt i l
the shellac becomes fairly thick, warm the
art ic les to be mended a l i t t le  and aoolv the
shel lac, to the parts. .  _ Apf , , ly  pressure ' t6 the
parts by^ tyrng wrth wires or  weight ing
them. Put the whole in an oven oi  coni
stant temperature and bake for about
twelve to twenty- four hours.  The temDera-
ture .  oI  the oven is  very importani ;  i t
should not  exceed 200"F.  jnd bv,ro m.uns
2!2",F. Too much heat only- chars the
shellac and makes it bubble up.' This metl,r-
od, ,of  cement ing. is  so_ ef fect ive that  p ieces
wl[  .Dreak at  other p laces rather than at
the Joint .  .  The shel lac,  once baked wel l ,
as _c_rrected,  rs proot  to most a l l  ac ids;
H,SO',  HCl,  HNO",  and chromic 

" . lJ  
a"

not seem to affect it in any way. It is also
waterproof. In fact I can find nothine so
far that will dissolve or soften it. I fir"e
gsgd an electric sterilizing oven when
baking the shellac.

Another good. cement,  somet imes cal led
aquar ium cement,  is  a mixture of  l i tharge
and glycer ine-.  made into a paste and a"1_
lowed to,  set  for  two days af ter  apply ing.

LOntrIDutecl hv
FREDERICK M. HILL

COPPER PLATING WITHOUT
ELECTRICITY.

..  With this c.opper-plat ing soiut ion an ar-
trcle can t ie plated in two minutes .rvi thout
any electrlc cufrent:
_Formula: Add to 350 C.C. of water 25
C.C. of pure sulphuric acid, i  tablelpoonful
ot. copper sulphate crystals, 2 tablespoon-
Iuls ot ammonium chloride (Sal Ammo_
niac) ,1  smal l  teaspoonfu l  sod ium b icar -
bonate (baking soda). This solut ion wil l
not copperplate silver, zinc, aluminum. lead
or carbon. brrt  gives t in, tool steei and
nickel a f ine plat ing. Clean the art icle thor-
oughly. then dip irr the solut ion for about
two minutes. Remove and wioe off the
solut ion. Dip in again for two minutes
and after wiping, polish the article.

Contributed by J. SCOTT HEMRY.

time and again
water.
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DmlrNrtrows.
HE, following definitions should be re-
membered by the reader:^ Chemistry is that branch of sci-

ence that deals with matter in its simolest
forms and the numerous combinationi of

Experimental Chemistry
By Albert W. Wilsdon

2nd Lesson

lbl Physical, dealing with the appearance,
color, lustre, specif ic gravity, etc.;

lcl Chemical, which we will deal chief-
ly with-whiLh pertain to its affinity for
other substances in regard to its combus-
t10n. etc.

The science of chemistry deals with a
certain class of changes which matter un-
dergoes. You have undoubtedly noticed,
while at work or at home, various changes
in different substances. You
know that i f  a piece of wood
burns. a black hass remains.
You have also noticed the
change of fresh milk to sour
milk. When an ordinary drink-
ing glass is dropped and bro-
ken, a change has been per-
formed. When gunpowder is
ignited, a loud report accom-
panied with a flash and smoke
indicates the Drocess of a
change, and so-are numerous
other changes taking place all
around us, too numerous to
mention here.

If we refer to our definitions
of both Physical and Chemical
changes, we will readily see
what kind of chanses have
taken place in the aboie exam-
ples. In the case of burnt
wood, we have a Chemical
Change, in that burnt wood,
or as you may call it, char-
coal, is really not wood. Neith-
er is sour milk f resh milk.
When a glass is broken, we
still have glass but the shape
or form iJ all that is altered
by this physical change, lot
the composition or Droperties.
When.gunpowder is ' igr i i ted, a
new kind of matter is formed,
which has no resemtrlance of
the original gunpowder, so this
is a chemical chanse.

Let us again takJfor an ex-
?Fple., of a physical- change,
rne .tnree stages oI water,
namely: ice, water, and steam.

If we take a piece of ice and
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Nane Symbol
Atomic
Weight

187

heat it sufficientlv. it will melt to form
water. Let us apify heat to this water and
cause it to give off steam. Now if we cool
the steam we will again have water, and if
we freeze the water we have the orieinal
ice which we star ted wi th.

Ice, water and steam are all the same,
each being water in a different state.

The propert ies or  composi t ion of  Ice are:
H [hydrogen] and O [oxygen] Ice:lI,O.

E-"^z-1N

flo/es fursma// fal/ubes

those f orms.
Matter is anything which occupie: .space,wnrcn we can see or leel, or whlch has

weight. Examples of matter are: wood,
water and air, etc.

A Substance is anv one kind of matter.
Thus hydrogen, oxyfuen, water, iron, etc.,
are substances.

Energy is the ability to do work. Ev-
ery change or motion which rnatter under-
goe.s ls_ caused_by some kind of energy.

A Physicol Change is a change whereby
the properties of the substance are not al-
tered after the cause of the change is re-
moved.
, A Chemical Change is a change whereby

the nature of the substance is affected.
forming a new kind of matter with dif-
ferent properties.

Chemical Diztision mav be caused bv
either the application of heat or by some
cnemlcal reagent.

..Physical Diztision r.nay bg caused by cut-
Ilng or_crusnlng, Or Dy solutlon.

An .Elcment is any one kind of matter
from which no other substance of less
weight has been obtained. Below is siven
a list of the common elements with which
we shal1 deal.

A Molecule ii the smallest particle of an
element or a compound which can be ob-
tained by physical means and stil1 retain
the properties of the original substance.

An Atom is the smallest Darticle of a sub-
stance which can be obtiined by either
physical or chemical means,

Chemical Affinity or Chemical Attraction
is the force by which union takes place be-
tween, atoms of the same kind oi of dif-
ferent kinds, or between two or more e1e-
ments to form a comoound.

Propart ies of a substance are the quali-
ties which inhere in it and form oait of

Fis. 6. How Mixtures Are Heated in the Test
Tube. A Split Ring Tube Holder;ls Best Employed.
Move the Tube About Constantly to Distribute

1 the Heat Evenly.

Fig.7. Test Tube Rack Here Pictufed Witl Be Found Extremelv
Servireable to the Chemical Experimenter. After Washins. th6
Tubes Are Placed, Inverted, on the Wooden Pess at the Bdttom
of the Rack. When Dry They Are Inserted in the Holes in the
Upppr S_!e_l_!. The Bottom of Each Tube Rests in a Stight Depres-

sion Drilled in the Centre Board as Indicated in th6 Sketch.

\Mater are: H lhvdrosenl and O loxveenl
Water-H,O. Sieam-ar6: H l tr i 'dr6ienl
and O foxygen] Steam:H,O. ffius: 

-

H.O: Ice :
H,O:Waier and
H.O:Steam.

You will notice that there are two atoms
[see note] of hydrogen, and one atom of
oxygen in the composition of ice, water. and
steam, therefore their propert ies are iden-
trcal.

We shal l  now begin the f irst of our ex-
periments, and careful notes should be made
and recorded in a note book. Alwavs re-
member that nothins is too small  in them-
istry to be noted. Ricord al l  noises, change
of color, clanges from solid to liquid, liquid
to solid, clear solution to colored solution.
colored fumes, etc.
EXPERIMENT NO. 1.'Take a piece of iron and heat i t  in the

(Conti,nueil on page zo7)
[Norn:-It will be hard for the reader to

understand why the , is placed after the H
in water [H,O] unti l  the study of the Va-
lence of the elements are taken uo. There
are many other compounds with- different
exponents after the elements, as:

H"O:Water
H'Or:Hydrogen Peroxide, etc.
Do not bother with the reason why these
exponents are placed there unti l  t6e t ime
comes. Al l- the experiments wil l  have the

:::T#:i' J"i, l,:'^"'"g,Tp.::,lds,so that the

Aluminum. , .
A n t i m o n y . . . . . . .
Argon. . .
A r s e n i c . . , . .
B a r i u m . . . . .
Bismuth. . . .
Boron. . .
Bromine.
Cadmium

2 7
r20
40

137
208

1 1
80

r12
40
1 2

59
64
19

197
1

t27
56

207
24
55

200
(o
74
16
3 l

195
39
28

108
23
88
32

719
4a
65

AI
sb

As
Ba
Bi
B
Br
C d

C
CI
Cr
Co
Cu
F

H
I

Fe
Pb
Mg
Mn

Ni
NT

o
P
Pt
K
Si

Na
Sr
S

Sn
Ti
Zn

Calcium.

it. There are three important
of substances.

lal Physiological, which show
uoon tie human svstem;

properties

its action

Table of Elements and Atomic Weights.
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RADIO STATION OF KARL
WILLIAM KAISER.

Havins read articles in Thc Elcctricul
Experimlntcr on receiving systems for un-
damped waves, I thought it would interest
other amateurs to read the followine de-
scription of my radio receiving station.

The specially designed receiving trans-
former is wound with "Litzendraht" and
equipped with dead-end s.witches on both
primary and secondary; al l  precaution be-
ing taken against dead-end effects and oth-
er losses. With this tuner and all load-
ing inductances, vfave lengths from 300
to 20,000 meters can be tuned and damped
or undamped oscillations received with
eoual ease, Besides the tuner and in-
ductances. a variometer has been found
of great value in selective tuning. Two
audion bulbs are used with the usual high
voltage batteries, 1 to I auto-transformer
and necessary inductances for the circuit.

The three variable condensers emoloved
are f i t ted with extra long hancl les tb pre-
vent the super-sensitive circuits from be-
ing thrown out of resonance when adjust-
ing the apparatus.

Undamoed wav.e svstems at the United
States Naval stat ions at Darien, San Di-
ego and Lake Park (NAJ) are often
copied. On some clear nights this win-

The Particularly Efficient Radio- Station of l[r.
Kaiser, Prize Winner. Tuning Capacity from 300
to 20,000 Meters. Nauen and Hanover, Germany,
llave Been .'Picked Up" with These Instruments.

ter. Nauen and Hanover have been heard.
With the spark systems all coast stations
down to 'Colon can be copied, as well as
manv ships at a distance of 2,000 miles.

The five aerial wires of stranded An-
tenium cable run in different directions,
125 f.eet in length at an altitude of 45 feet'
A11 apparatus as shown in the photograph,
excepiing variable condensers attd 'phones,

THE ELECTRICAL EXPERIMENTER

right, consists of a Packard one-half kilo-
watt transformer, The condenser has six
eight- by 1en photograph plates with cop-
per foi l  four by si i  pistecl on either side
of each plate.- This condenser is sub-
merged in- oi1 and is located directlv back
of the transformer. The leads from the
condenser are only three inches 1ong. To
the left  of the transformer is the-osci l-
lat ion trarrsformer, made up of. 3/" brass
ribbon. The rotarv qaD consists of a mil lcd
wheel having tweniyi1e111 1..rh and is
mounted on a pol ishing head starrd. I  usc
a t/s horse-power inductiorr rnotor to run it.

The receitor consists of a neat and com-
pact cabinet set which contairrs a large
loose coupler, primary and sccorrdary load-
ing coils, two high capacity variable con-
densers and salena and audion detec-
tors, The audlon mav be used as an am-
plifier with the galeira. I use Brandes'
2,800 ohm 'phones.

My aerial switch is in the center of the
picture, with the key directly below.

My sending antenna consists of four cop-
per wires, 60 feet long, with a 60-foot
lead-in; my two receiving aerials are 550
and 250 feet 1ong. Al1 the aerials are sup-
ported from ,the top of a 7O-foot po1e.

Since this oicture was taken I have in-
<  r ; r r 7  ^ r

s ta l l ed  a  ] -K .W.  
' l l r o rda rson  

t r ans fo rmer
and a larser condenser.

Among the stat ions I  hear are NAA,
NAR,.NAX, NPH, WVG, WVD, WHK
and quite a few amateur and ship stat ions.

I read The EIe ctrical Erperinrentcr ev-
erv month and think it is the best ama-
teur wireless help.

PARKER E. WIGGIN.
Kansas City, Kan.

and the
publ ished

are of  my own construct ion
sult of reading the articles
vour magazlne.

KARL WILLIAM
Newark,  N.J._

The transmitting apparatus is small, con-
sisting of a r/4" induction coi1, helix, glass
plate condenser and lixed gap. I can send
about two miles.

The receiving apparatus consists of two
loose couplers, one sma11 one for short
waves, mounted on the front of the cab-
inet, and the other for long waves, mount-
ed inside, arrd adjusted by switches. Three
loading coi ls are used, one on special sta-
t ions. Two of these coi ls are mounted
on the wall and the other on the top of
the cabinet. A galena or silicon .detector
does the recti fying. I  have an original
device in use for the tunins. I call it a
control ler. I t  consists of 1ir two-point
switches. By manipulating these, either
the loose coupler may be used alone or
with any of the loading coi1s. A variable
condenser that may be switched either in-
to series with the ground or in shunt with
either secondarv. and a smal1 fixed con-
denser' in shunf 

-with 
the Brandes' Trans-

atlantic type receivers completes the set.
The aerial is ninety feet high at one

end and lifty at the other. It is ninety-
five feet lor-rg, comprising two Antenium
w1res.

I have made al1 of my instruments with
the exception of the 'phones, spark coil
and small  f ixed condenser. NAA comes
in strong at noon and st i l l  stronger at
night. I can hear about twenty amateurs
bei ides NAG, NAE, WBL, and others.

I think that The Ele ctrical E.rperi-
nxetxtcr is the best rnagazine published for

Mr. L. B. Stratton Owns a Finely Equipped--Qe-
e iv ine  and l  ransmi t t ing  Sta t ion  "T ime"  i s- 

Being Received From NAA.

all  those interested in any branch or
form of electr ici ty. My off icial cal l  is
2.UQ. I shal l  be glad to exchange stat ion
pictures.. 

L. BRATNERD STRATTON.
Oneida, N.Y.

Harrv shipped on the Snowden Range,
but insiead of going to southern waters, his
father learned that she was bound for
Glasgow. So he sent a wireless to the cap-
tain and llarry. was taken off the shiS at
Lewes, Delaware.

This seems to be the first wireless boom-
eranE on record !

July, r9r6
'--

Our Amateur Radio Station Contest is open to all readers, whether subscribers or-not. The ph^otos are judged for best,arrangement and efficiency
of  th . ipp" i " i * -1 . t i " - " ; ; ; l te i " te i i s t -oTth- i ;d ;p . ; i - ; ; - ; ' - ; [ ; ' i i ; - * i ; -no i to iu l t ]q l inho tos 'o {s ta t io rs -uuaccompa, l iedby tha t -o f  theowner .  Dark
ploto" prif"tr"a to l ight ioned o"ei. We p"y-i-c[ ironth g3.00 prize fot the best phot6. \{ake your description brief. Adciress the Editor.

AMATEUR RADIO STATION CON. PARKER E. WIGGIN OWNS AN L. BRAINERD STRATTON'S WIRE-
TEST. EXCELLENT RADIO S,ET. LESS OUTFIT.

Monthly Prize, $3.00. Herewith is a photo of my radio station The photograph of my radio station was
Tils-ioorin'i piii'r-*'i"n-nr- -SGO. Ttr" tia^nsmitter, which is at the taken, while NAA was sending "time" at

ten o'clock.

1n

KAISER.

RADIO CUTS BOY'S ADVENTURE
SHORT.

Harry Hemore,  a s ixteen-year-old adven'
turer  o i  Clementon,  N.J. .  recerr t ly  had his
dreams of a seafaring career cut short by
wireless. For a long-time it had been the
bov's desire to go to sea,  but  on account
of- the European war h is parents objected.
Their  consent,  however,  was glven tor  h lm
to take a cruise to the West Indies.



EXCELLENT RADIO RECEIVING egraph sounders, the detaiis of which I works a, yelay near my coi1, thus. eliminat-
SET OF W. G. HUI{T. hope to send at some future date for the ing all high.tensidn wires in-proximity to

My station consists primarily of a cab: benefit of my brother amateurs who read loy set, making_ the entire outfit-fool-proof.
irret receiving set of my own design. The The Electrtcal Erperimenter. I would instal,l a more powerful set, but
loose couplei primary measures iour and This set seems to me to be rather com- as there are already too many Hams cre'
one-half lnchei in diameter and the sec- oact and the finish makes it an ornament ating interference with the long distance
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loose couDler primary measures four and This set seems to me to be rather com- as there are already too many ,nams cre'
one-half lnchei in diameter and the sec- oact and the finish makes it an ornament ating interference with the long distance
o n d a r y f o u r a n d o n e - q u a r t e r i n c h e s . P r i - . w o r k , I p r e f e r t o 1 i s t e n t o t h e f a r o f f s t a -

o n . l ' r } . * ' i t h \ o . / 1 f l , 7 t 1 1 , ! 1 c i 1 k { . o v o r e . 1 | | s o m e o t h e r e a g e r f e l 1 o i v f r o m h e a r i n g t h e s e

:_I

-*i1-tfrial#j*r,l*:rflt#i,r l l :i",H;;,*}f,frtfi"*.:*l*-*:fii
: :u"* . .Tl . in" :"g",1xl" : : : " i lg1:" ; l l ' ; : l t i l | ; i ; i#. ; : ' , ,H; : ; I ; ; t '#; , ' ; . i . , . ; . rs i rs;r . -

! | | I ! I ! E . ! l | d ! e ! ! ? | ! i ! E \ r l ! \ | L \ | ' P r / \ r P T n l s r | Y d l q l l d s c L 5 r l v l ! r r r r L r L r r r .

l l " f : " , t " ^ - ' } - c ' " ] : " . ' . 1 . .1 ' ]1Y : l1 : i ' 9 . .1 ' , : ' l l : : : . l . ' : ' , , i - - i ] l I , . " l ^ " i i i ' " . " - . j . iY ' ' * l l ' . . . l * -

o f 2 8 0 n n | 1 n 1 4 e q i . : c 1 s e n r i r . . e ! a , . o . 1 c n . | R A D I o c L U B S . A T T . B j N T r U N !9 f z , p q - o h m r e c e i v e r q a 1 d w 9 h a v e a 1 s o l l - 5 ^ ' l U U L U 5 S ' A ' I - I ' l ' l \ ' I . I t , l \ !
heard Cleveland and Hatteras in the mid- rr ru Dromote interest in the affairs of the
dle of the day, with plenty of sunshine to Efficientwirelesiff:F,6*grs.?53t#i.9..n"", Radio-league of America.and particularly
rveaken the si nals. wrlrr4\4rtEE as an inducement to all clubs and associ-

My sending apparatus is very inconspicu- to my library, where it is now located. I ations, we are pleased to state that the best
ous,-comprislng-a two-inch sp,irk coil ioca- use i Martin Vibroplex or "bug" for send- radio _club ph-otograph and dtscription sub-
ted in the cellai with a 6-60 siorage battery. ing, as it takes up v.ry little" room, and mitted hereafter each .month, will receive
'Ihis circuit is controlled by i solenoid alil helps me to k?ep iri practice with my free ,one year's subscription to The EIec-
switch made out of old Westein Union te1- land-line telegraph 

-work. 
The "bqd' trical Eri;crimenter magazine,

Amateur News
Institute of Radio Engineers.

At the March meetinE of the Institute of Radio
Jingineers which was held at the l jnsirreerins So.
c ie ty  J3u i ld ing  on  j \ la rch  f i rs t ,  Mr ,  l la r ry  Shoe-
maker ,  .  research  eng ineer  o f  the  Marcon i  Wi re-
lcss Telegraph Company, read an intcresring paper
on "Recent  S tandard  Rad io  Sets . "  I le  showed ihe
improvements iri_ the_ _new .panel typ-e quenched
sDark  se ts ,over . the  o ld -  s ta t ionary .  and ro ta ry  gap
s.qrs, vafrous types ot-. transmrttlng panels were
d iscussed and the  rap id i ty  w i th  wh ich  the  opera-
tor can change the wave length say from 300 met-
ers  to  450 and 600 nre ters  respec t ive ly .

Mr. Shoemaker dwelt at length on the mechani
ca l  de ta i l s  o f  the  new out f i t s  and thus  the  paper
proved beneficial to the radio engineers and de-
signers interes,ted . in radio- tra.namitter details;
moreover tne ceveropment ot fadlo apparatus tor
sh ips-  was_c lear ly  shown and we l l  b roughr  ou t .

A f te r  the  lec tu re  a  d iscuss ion  was opened and
various prominent radio engineers participated, in.
c lud ing  ?ro fessor  J .  Zenneck .  Mr .  A lexanderson
of  the  G.E.  Co. .  Dr ,  Go ldsmi th  and o thers .

The fns t i tu te  has  apDoin led  a  comnr i t tee  fo r
s tandard iz ing  the  wave lengths  o f  rad io  s ta t ions  so
tha t . the  present  in te r fe reuce may be  reduced to  a
mlnrmum.

Astoria Amateur Wireless Ass'n of
Astoria, Oregon.

The above named association was re€ntly or-
gan ized in  th is  c i ty  w i th  a .  n rembcrsh ip  o f  

- four -

Ieen,  anc  nas  promlse  o I  an  lnc rease to  twenty -hve .
The club has a one I(. W. set. We have developed
a por tab le  ou t f i t  fo r  camping  purposes  to  be  uscd
dur ing  the  summer  months  on  long h ikes .

Astoria Amateur Wireless Association, per E. P.
TTawk ins ,  p res ident ,  Address  556 Grand Avenue,
Astoria, Oie.

Professor z.rrrr.I-DIvers Interesting
Lecture.

On Februdry  18 ,  1916,  a t  a  meet ing  o f  the  Rad io
Club  o f  Amer ica  he ld  in  the  Ens ineer ins  Su i ld -
ing at Columbia University, New York Ciiy, Pro-
fessor T. Zenneck delivered an interesting lecture
on "It[6dern Radio Problems." He first discussed
the damped and undamped transmitters as to ef-
f i c iency . '  He s ta ted  tha l  the  damped s ta t ion  was
more efl icient than the undamoed. in resard to
Dower  consumDt ion :  tha t  i s .  powei  i s  on lv  used
when the key is closed in a damped station, while
cufrnt is c-ontinuallv beins radiated in the un-
dar#ed. transmitter. 

-fn 
thJ latter. as soon as the

kev 
-is 

deoressed. it short-circuits several turns of
w i ia  o -  

-  
the  osc i l la t ion  t rans former  and thus

changes the wave length emitted, but as long as

the  kcy  is  in  an  open pos i t ion ,  c r r r ren t  i s  s t i l l  be-
ing  us id  and,  the . r i fo re ,  a .  g rea ter  amor rn t  o f  cur .
rent is required in operating an undamped trans-
mi t te r  compared to  a  da l rDed one.

Alter dislussine some of the orooerties of the
most important afpararus of the 

-trahsmitter, 
Pro-

fessor  Zenneck  took  uo  the  rece iv ins  ins t ruments .
l-le exolained the actioir of the larious thermo and
vacuum detectors. The action of some of the
crystal detectors is sti l l  unknown, some of which
oDera te  on  lhe  t l :e rn ro  n r inc ip le .  wh i le  o thers  oper -
a ie  e i ther  on  recr i f f ing  or  ihemica l  decompos i t ion
pr inc ip les ,  I {owever ,  these two la t te r  were  no t
as  ye t  p roven and are  s t i l l  open fo r  research ,  The
sensibil i tv of detectors oDeratins on the thermo
or inc ip le -denend upon the  sur f i ce  exposed:  the
imaller the surface- exposed the greater the sen-
sit iveness of the detector.

Lastlv he exolained the action of iron in coils
wh ich  l re  connected  in  rad io  f requency  c i rcu i ts ,
Dr. Tohn Stone Stone later stated tl iat it 'should be
oossible to use the effects of iron in coils in such
lircuits for producing some sort of a magnetic
detector.

At the end of the lecture a discussion followed
bv Dr ,  John Stone Stone.  Mr .  Fr i t z  Lowenste in
ald othe-r'orominent radio men. Professor Zenneck
was inducted as an honorary member of the Radio
CIub o f  Amer ic " .  

__

Amateur }Iears Arlington Honolulu
Radio Speech.

Edward  A.  Ba i rd ,  o f  407-  Oak land avenue,  man-
aser  o f  the  P i t tsburph 0 f f i ce  o f  the  western
Union Telesraoh Co.. aears the distinction of be-
ing  one o f -  the  few '  men in  the  amateur  rad io
world to undergo the novel experience of hearing
a long distance wireless speech,

He was astonished to hear a human voice count-
ins :  "One- two- th ree- four , "  and then "Th is  i s
W;bb." Not believing hi! ears, Mr. Baird called
in a neighbor who took the receiving instrument

'and is  sa id  to  have heard  the  vo ice  too .  
' l ' he  

nex t
morning Mr. Baird learned through newspapers
that the words he intercepted had been telephoned
by wireless from the Government station at Arling.
ton. Va.. to Paris and Honolulu.

Trenton, N. J., Radio Club Talks With
Florida.

At one of the winter meetinss of members of
the Trenton, N. 1., Y. M. C. A. Rldio Club, George
Hi l l  es tab l i shed a  Iong d is tance record  fo r  the
club bv setting in touch with Pensacola. Fla'

A ieri fouJ-wire aerial wil l be erected for
sending purposes, as the club rs contemplating t}le
purchase o f  a  one-quar te r  k i lowat t  t rans former .  and
ihe organization is rapidly assembling fhe set.

Fall River, Mass., Wireless Students
Form Radio Club.

Realizins that orsanization is the backbone of
common aivarcement the radio amateurs of this
city have organized a society known as the Fall
R iver  Rad io  Assoc ia t ion .

All of the init ial members were students of
the Technical High School, but the right of mem-
bership is extended to all local wireless amateurs.

A  cons t i tu t ion  has  been drawn uo bv  a  spec ia l
committee and approved by the assbcidtion. 

- 
The

constjtution recuires three officers. president. vice.
nresident and 

-secretary. 
They wil[ be known as

operator-in-chief. assistant operator and corres-
pondence operat6r. respectiveli. Tte officers are:
Operator-in-chief, A. G. Shirt; assistant operator,
R.  S .  Sutc l i f fe ;  cor resDondence opera tor ,  L ,  T ,
Phelan; faculty director; L. A. Winder, of Technt-
cal High School.

Meet inss  w i l l  be  he ld  each Mondav a t  1 .45  D,  m.
in room I of the Technical High Sihoof, but-wil l
be changed to evenings in the f,ear future.

RADIO CLUBS ATTENTION!

We are always pleased to hear
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.

Election of Officers of the Tiffin, Ohio,
Radio Club.

The recent election of the Tiffin Radio Club re.
sulted as follows: President, R. Morganstern;
Vice-President, Herbert Shuman; Secretary and
Treasurer, Murel Sager. The club has hopes of
nersuading the Board of Education to install a
iadio set in the hieh school. which is the club's
headquarters. All correspondence should be ad-
dress.:d to the Secretary, Murel Sager, 44 Apple
St., Tiff in, Ohio.

Efficient Wireless Receiving Set of W. Ci. Hunt
with a Qange of Over 3,000 Miles.
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qTEsT qTENTS
( N o -  1 , I 7 7 , 6 1 7  ;  i s s u e c l  t o  L a w r e n c e

B .  G r a y . )
Another attempt in the product ioD

o I  a  t e l e p h o n e  m u l l l e r .  c o n r l r i s i n g  a
detachable outer shel l ,  which car-
r i e s  a  m o u t h p i e c e  1 3 .  T h e  v o r c e
waves proceed inward and impinge
o n  t h e  d i a f r a m  o I  t h e  u s u a l  n r i c r o -
phone 14. Further distr ibut ion of
the sonnd is checked, the inventor
maintains, by vir tue of the fel t  baf-
l l e  r i n g s  2 8 , 2 9 ,  I S a , 1 6 a ,  a n d  a i r
p o c k e t s  2 0 ,  2 1 ,  I l o w e v e r ,  n o  e f l u x
of air  pressure is al lowed for and
as the air  (especial ly rvhen talk ing
into a muff ler)  has to get or l t  some-
where, i t  is not apparent just how
the inventor intends to sain ef ic ient
results.  The three sl-ots at the
base of the stanclard telephone
mouthpiece takes care of the air
circulat ion,

Wireless Safety Ship Signal.
(No.  1 ,177,708;  i ssued to  Pau l

Juhasz .  )
The diagram depicts a multiple

wave recelvlng antennae 1, so ar-
ranged aboard ship as to locate def-
initely the various points of the
compass. These multiple wave re-
ce iv ing  an tennae are  then connected
togther to,form a single receiving
wi re  2  and connect  w i rh  the  usua l
wirel-ess- receiving apparatus, .com-posed o f  a  tun ing  co i l  3 ,  the  l rgger
4. the coherer 5 and the condensers
6a-7 and. then leads from there to
the usual receiver 8; also a relay9,
actuating an armature 10, of a
normal ly  c losed l igh t  c i rcu i t  11 ,  to
cause the  c los ing  o f  the  be l l  c i rcu i t
12 ,  and a  danger  l igh t  s igna l  14 .
Audible and visual warning are thus
produced as  soon as  thc  w i re less
message is  rece ived.  To  de termine
the direction from where the waves
are received, each of the multiple

Thermic Telephone
( N o .  1 , 1 7 4 , 5 5 4 :  i i s u e d  t o  O t t o
l l s n e f .  0 1  u l f e c h l .  l \ e t n e r l a n n s ,
assisnor to Naamlooze Vennoot-
schap de Neclerlandsche Thermo-
fe le l 'hoon Maatschapp i j ,  o f  U t rechr ,
Netherlands,)

H
This relates particulady to specific

mar ru fac tur ing  de ta i l s  in  mak ing
thermic receivers, covering improve-
ments in treatins the W-ollaston
wi re .  subd iv is ion  o f  the  heat ing  or
t h e r m i c  e l e m e n t s  i n  a ' p h o n e  o f  t h e
type shown,  so  tha t  one looP maY
be removed fo r  . repa i rs .  .e tc ' .  The
loo t ' s  a re  secur€d,  bY so lder lng  or
r i v i t ins .  to  a  pa i r  o f  annu lar  con-
duc t in i ' r inss  separa ted  bY an in -
sulatin-e rins. The loops are all
connec ie r l  in -mul t ip le .  F luc tua t ions
in the l ine current cause a corres-
oond ins  change in  the  heat ing  o f
ihe  thFrmic  loo t ,s ,  wh ich  in  tu rn ,
sive off souncl, 

- 
The whole device

fits irrside the ear directly against
the auditory -"rt l"._

Cabinet for X-RaY APParatus.
r N ; .  1 . 1 7 5 . 4 5 0 i  i s s u l d  t o  G e o .  R .
fionu"'u"a Hictor P. Maclagan')

eftect to germit  the use of a cal l  or
a recording mechanism Dr, Fessen-
< J , e n  e m p l o y s  i l r  l h e  r e c e i v i l g  s t a -
t l o n  a  s o u r c e  o l  i n t e r m i t r e n r  o r  a l -
re rna t ing  cur ren t  hav ing  the  same
I r .equercy  as ,  1ne.  g roup l requency
of  rhe  s igna l ing  impu lses .  By  the
use o f  th is  i r rdependenr  source  o f
intermittent or alternating current,
he obtained a powerful alternatingi'
magnetic f ield ancl arranged in said
field a coil or coils connected in the
receiver circuit throush rvhich florv
the currents p-roduce-d by_ the re-
ce tver  waves  navr f lg  a  I requency
cor respon, l ing  to  the  grou l ,  va lue .
There  is  thus  a  mutua l  ac t ion  be-
tween this coil or coils and the in-
dependently excited A. C. f ield.
As the latter maw be macle as stronE
as des i red  the  t lec ree  o f  in te rac t ion
may be made gieat inc'leed. The
movine coil closes a local circuit
through a siphon recorder.

Circuit=CIoser for Rain Alarm.
( \To .  1 ,174,827;  i ssued to  Wi l l iam

u .  L o n w a y . ,

IJnique form of circuit-closer for
rain a)arm devices, featuring a
treated faPer or other fuse 18,
which normally holds the metal
p l u n g e r  7  a w a y  f r o n t  t h c  t w o  m e t a l
s e g n r c n t s  |  0  a n d  I  l .  T h e s e  s e g -l e g m e n t s  l u  a n o  l l .  l n e s e  s e g -
rents when short-circui ted bv the
r l u n g e r  7 ,  c o m p ) e r e  t h e  e l e c t r i i  b e l l
: i rcui t  as perceived. The plunger

t o A
(No.  1 ,779,239;  i ssued to  Peter

Thalassinoz.)

retracti le spring 17 tends to con-
stantly pull the part 7 toward the
lwo segncnts. Tissue paper wil l

A  c o n v e r t e r  o f  t h e  r e v o l v i n g  s e g -
m e u t  l y l ' e  i s  h e r e  p r o p o s e d ,  w h , e r e b y
d l r e ( l  c u r r e n t  n r a y  D e  c n a n g e o  l n t o
a l l e r l t a l i n g -  c u r r e n t  a t  o t l e  o r  i a n y
n U m l , e I  O i  l r e q U e n C t e s .  O e p e n n r n g
u l o n  r h e  s i z e  a r r , l  d e s i g n  o I  t h e  a p -
l a r a t u s -  E a c h  o f  t h e  n . C .  c i r c u i t s
ire rev_ersed by the brushes passing
o ! e r -  t h e .  r ' e v o l v l n g  s e H m e n 1 5 ,  l n e
I ' r _ u " h e s .  b e l n g  . m o u l l t e d  . t n  

p a l r s .
' I h e  

r ) a r r s  o l  b r u s b e s  o r  o n e  c l r _
c u i t  a r e  s p a - c e d  a p p r o x i m a t e l y  9 0 '
a u a r t  t r o m  t h e  I ' a r r s  o l  D r u s n e s  o r
t ie other circui t  to reduce surface
leakage.

Srn it.ry T.6GotJMouthpiece
( N o .  1 , 1 7 6 , 9 0 0 ;  i s s u e d  1 o  E d  M o n r o e

Tenk ins .  )
L iou id  d i l in fec tan ts  may bc

p6s le r l  in to  the  receptac le  th rough
ihe opening at the tob. The fumes

FHru
from the germicidal agent used
Pass throush the Derforations in
the shell and kil l  ali germs lodging
ln tne mouthprece propef.

Trol 1"yt."Gilil. eailway.
( N o .  1 , 1 7 7 , 5 5 1 ;  i s s u e d  t o  J o s e p h  B .

SI rauss .  )
A novel trolleyless electric rail-

way  sys tem u t i l i z ing  sub-d iv ided ex-
posed th i rd  ra i l s  6 .  6 ,  6 ,  e tc .  These
rails are connected successively
(under the car onlv) bv means of
an electro-masnet i i . which closes
the power circuit thiu a travelins
swi tch  shoe 9  and sec t iona l  feed

E
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Recording Wireless Receptor
(No,  1 ,176,282;  i ssued to  Reg ina ld

A. Fessenden.)
In order to obtain an increased

PIES OF ANY E ABOVE PATENTS

vorks  w i th  an  insu la ted  s leeve 4 .  A

w o  s c g n r c n t s .  I  l s s u e  p a p e r  w l l l
v o r k  { a i r l y  w e l l  i n  s u c h  a  d e v i c e .

An X-Ray cabinet combining a
plurality of walls constituting a part
of a cabinet for containing the elec-
trical apparatus, and a door for
closing the end of said cabinet, said
door comprising in part a surface
oI  mater ia l  opaque to  X- rays ,  a
frame mounted uooir the door and
movable to a position extending
above the top of the door, and a
pane of glass opaque to X-rays car-
ried by said frame. This frame
comprises in part a sheet of ma-
terial opaque to X-rays, a fluores-
cent  sc reen,  and dev ices  opera ted
f rom beh ind  the  door  Io r  mov ing
the screen Yertically as desired.

, Automatic Fire Alarm

J (No ,1 ,176 ,809 ;  i s sued  t o  He rbe r t
I Barton ar-d forest Barton.)

In this fire alarm sYstem an in-
flammable cord or strins is mounted
on pulleys about the space to be
guarded and the ends of the string
terminate in an eye on the lowef
end of a hollow, pivoted cylinder.
An electric bell i irauit is coirnected
up w i th  tb is  p ivored .cy l inder ,  wh i -ch
contains mercurv- A hre luses the
cord, releasing- the cylinder aad
ringing the bell,

antennae 1 is surrounded with a
suitable inductance coil 16. The in-
duced current is 1ed to the induet-
ance coils 17, which are located
similarly, with relation to each re-
spective multiple wave receiving
antenna. in ciicular fashion about
a dial 18, upon which is mounted
the polarized galvanometer needle
19. which is attiacted to those coils
which receive the strongest electrical
impulse, thereby indicating accur-
ately the position from which the
curfent was sent. AT r0c. EACH"

lines 7. A third rail shoe 12 con-
ducts the current to the car morors,
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P. D. Q.

Whom It Mightn:t Consarn:
f, Ima Hay Seed, a native of Cowslip,

County Somebull ,  in the State of Cowli-
fornia, have, by unbeasingly exercising my
half-baked bean, at last perfected a device
which will awaken the sleeoiest hav shaker
that ever was kicked in the chins bv a oink-
cyed Cowlifornia cow.

The action of this de-vice is as follows:
When the hired man has finished the

chores at night, he climbs up among the
rafters of thi hay-loft where alt the" bats
and owls sleep. He stretches out on the
bed, and pulls over him the old blanket I
used to keep the plow horse warm in the

THE ELECTRIC.A,L EXFERIMENTER

PHONEY PATENT OFFIZZ
IMA HAYsEED oF-.ffi. cowLrFoRNrA

ALARMDRESSER

Specifiications of Pattent Betters.
hired man, Joshuay. This bucket contains a
mixture my great atsnt Lizzie Maria told me
about, way back when she married her
seventh husband, Hezikia Couldn't-
scratchem. Now this mixture is a combina-
t ion of .smell ing salts, mouth-wash, hair
tonlc ano snoe Dlacklns.

As the kettle goes 
-over, 

it pulls the
str ing, and closes switch 10. Thereupon
that old window, 13, is released by ihe
catch-12,,and.down it  goes., pressing ipring
t+. rJy tnls t lme tne man ls seml-consclous
but st i l l  unable to get up before the magn6t
15 pul ls over the catch 16. The bed, 17, diops

Patended Ad Lib .
cowbarn. tsy the time he lands in the
stable he is wide awake and ready for busi-
ness.

What I  ciaim is:
.1. A device actuated by the surfs rays,

which will wake up any hired man who
ever spat_ tobacco under Josh Finigan's
stone at the post office.

2. A device which will make. wash. and
dress a man in 37.525 seconds. orovided he
doesn't  want a regular swim,- or doesn't
wear any more than the usual summer
al lowance of clothins.

3. A device which ian be used to advan-

rgr

Phoney Patents
- Under this headingrre published electrical or mechanical ides which--then-you.haven't a smellof the patent yet. 'After 

they have alowedour clever inventors,-for rruons best known to themselve.s, have_al Jei [iiJ-p_itent, yo,i ;;rt;;i;iroiiii"'g)"o.bri,iJ? nff"i-i*'j'"tnrt'" s40.00 t tnot patented. we furthermore call attention to our celebiated Phoiey *E-pAV V6iJ $:.00'J;d E"'irii_.vru a phoney patent in the barsain,Patent olfizz for the relief.of .a-ll^suffering datry invenioii iri-ittii ioiinl i"-v*-i"t. sc.oro rl- Wir-""-"!"ii"g _in your phoney patent apptkation,tryrowellrofortheentireuniverse. 
- - --.-- 

t"""rr. that it ii 'as aafi-a" a lovesick bat. 
-The 

daffier, thebet-We are revolutionizinc the Patent business'and OFFER yOU T4REE 1...- tii-pi" qdr1"i;;;;r;:'"d;rt,aescripiionwllrr.ip-or-"it.nof phoneyDOLI.ARS ($3.00) FoR =rHE BEsr PATENT. itlou.tati tgq; Ph;;;t il-ient e'xamin'ii to-lliul-i-'nnii,liy'"dii;1";;-ft#'invention in aPatent to wshington, they charge you $i0.00 riri ttrJ i"fti"t tid i',ii jlmv:"- ---^"" r4LE'L urr JUur !

To
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t

q.i--_
- ,rhe worrd-startrins "Alarm Dresser" Ph:Tfi1 

lf"tff"u;"J:?d",31#j.J,T,t,H{,:i:f"yfl"tt."fii"Jfi6ftt"fh.d rt'.""to. ITEII&u Autorotic-

winter t ime. As soon as his snorins rever-
be_rates in the quietness of the night,"I know
all is well until morning. As sooi as the
sun f irst squints one eye over the hi l l  of our
ba.ck- pastrqe, however, there is something
stirring. The heat of the sun, shining
thro_ugh window is focussed on the string, 2-,
by the magnif i .centmagnifying glass, t .  This
burns the str ing, and closes the switch 3.
At this moment the motor, 4 winds uo the
string, 5, until support 6 is pulled out Trom
unfr the.1oad. 

-The.n, 
blr'crackey, I'll be

switched i f  the weight, 7, doesn't  pul l  up
board 8, and tip the buckeg 9, right'on the

down kerbang, and Joshuay shoots out of it
as fast ,as lubricated lightning. Right in
front of him are his trousers, 19. so that
he gets in them on the fly, without know-
ing it, really. But just as he starts down
the shoot, the spark coit,2l, energized by
closing of contact 20, gives him such an
unearthly shock in the seat of the pants at
22, that le rises right up like the ghost of
our minister, down at the haunted corner,
who was shot in the neck with a strav
wireless wave. As he described the arc23.
he falls on his chin, and shoots right into
his calico shirt, 24, and on down to the

tage in waking all kinds of poor white
trash and for husbands who w-on,t set uo
in time to cook breakfast and waJh thi
dishes.

In testimony whereof I put the sim and
seal of a left  hind rabbit 's Toot, shoi in the
l ight of the ful l  moon behind the srave-
stone of Aunt Geehosofat Jiminycrik6ts.

IMA HAY SEED.
By his attorney,

Witnesses : Kbnnetk Bolles.
A. N. Onymous.

A. Bi l l  Ton,
Jim Nasium.
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- .This. department is for the sole benefit of the elcctrical experimenter. Qucstions wil l be answered here for the benefit of all, but only matter oi
sufhcient interest wil l be published, Rules under which questions wil l be answered:

1, Only three questions can be submitted to be answtred,
?. 9,"1V one side of sheet to be written on; matter must be typewritten or else writteu in ink, no penciled matter considered.
3. Sketches, diagrams, etc,, must be on separate sheets. Queitions addressecl to this department cannot be ansrvered by mail.

RADIO TELEPHONY
(544.) Louis M. Folsom; Maine, wishes

to  know:
Q. 1. What is the highest frequency at

which an induction coi l  ian be operated- us-
ing a nrechanical interrupter of the com-
mutator type ?
- A. 1. The highest frequency at which an
induction coi l  

-carr 
L,e .peraied Ly a nre-

chanical interruptcr is 5.000 breaks per sec-
ond, approxlmately.

Q. 2. What is thc lowest spark frequency
at which an induction coil would have to
be operated in order to work successful ly
as a wireless telephone transmi' t ter, pro-
vided it were possilrle to operate a coil at
that freauencv?

. A. 2. 15.000- cvcles per second. Lower
trequencies result in a rough note in the
rcceivers and breaks in the renroduccd
speech.

TELEPHONE PHANTOM CIRCUIT.
(545.) J. H. Brandbury, Chicago, I11.,

r.'lishes :

Phantom tlook-Up for Three Talking Circuits
Over Four Line Wires.

Q. 1. A phantom circuit  for two stat ions.
A. 1. The diagram herewith shows the

wiring connections of a phantom circuit
for two stat ions; the thir.1 stat ion circuit
being the phantom.

Q. 2. What size wire is used for "to11"
or lo-ng distance circuits from town to
town r

A. 2. Hard-drawn copper wire about No.
B B & S .

Q. 3. How is long distance transmission
rendered possible?

A. 3. By eliminating the inductive dis-
turbances and decreasing the impedance of
telephone lines. Ful1 metallic circuits are
positively essential. In transcontinental
telephony audion amplifiers are made use
of.

DUDDELL MOVING COIL
OSCILLOGRAPH.

(546.) M. Fitzgerald, Newark, N.J.
wants to know:

Q. 1. How are the oscillograms obtained
in the Duddell moving coil oscillograph?

A. 1. In all cases the oscilloerams are
obtained by a moving spot of l ight trac-
ing out the curve connecting current or vo1-
tage with the time functions. The source
of light is an arc lamp, the light from

TO OUR FRIEN'.'.
Do yow reol ize that  not  otxe da!

fasscs when we d,o trot rcceiae fronr
r50 to 25o letters add,rcssed to the
"Qucst ior t ,  Bor"? I f  wc werc to fub-
Iish all the tluastions and, their an-
szucrs we would, rcqu,ire a nxoitthl!
magasine fac or s'r tim.e s the sirc
of The Elcctrical Erpcritn.cntcr zuith
n,o other mdttcr  bwt qucst ior t ,s  and,  an-
swcrs! Of late the influr of lcttcrs
has become so keauy th,at scaeral of
our associates have bccn. forced to
discot t t inue intportant  e d i tor ia l  worh,
in, ord,er to an,szuer the mail. This zuc
are ccrtain you do n,ot wish. You do
rrot  zuan,t  your m,agal iu,e to lowcr i ts
frcsent high stand,ard.. Yow uatt,t the
bcst, the acry bcst, artd 5,6s.1, lznow zue
ncucr haue fa i l rd 1 'ou yct .

Morcoacr the mul t i tude of  let ters
are wholly unncce ss(try. Most of the
questi,ons uJe are ashed, cuery. day
haae beem ansz.uered, before in the
Question Bor. Thercfore ere j)ou
sit dozun to write to us, Ioolz oucr
gour ba,ck nwmbcrs and nin,e times
ou,t of tcn you will find the ol7szuer.

tr'l/e strive hard to fublish only
such matter  as has not  appeared bc-
fore in our colum,r ls ,  and,  for  that
reason only a small fraction of qua-
ries of those received by us are ac-
tually fnblished.

I{ittdly note, theref ore, that irt, the
futurc zue can not ,  tn your ozyt t  i t t -
terest, att.swer questions by ntail, fre e
of charge.

For questions requiring i.mmedi-
dte ansucl oil,r fee is z5c. for the
first three ord,inary questions an,d
a5c. ,  for  each addi t ional  quest ion.
l4till gladly adaise fee for special
questions entailin.g consid,erable cal-
cula.tiorts or research. Stambed and,
addressed envelol )e skould,-be en-
closed zui.th the qtt,eries and, more-
o 'z)cr ,  ony shetchcs occomponj , ing
thetn should be modc oi t ,  separ l !e
sheets. And flease be bri.ef .

T,HE EDITORS.

ROTARY CONVERTER QUERIES.
. (547.) .  U.  P.  X, Io lby,  Jamaica,  L.1. ,  de-

slres to Kl'Iolv:

Q. 1.  What feature of  operat ion is  in-
herent in a totary converter?

A. 1.  A rotary converter  is  a revers ib le '
mach inc :  t ha t  i s  t o  say .  i f  i t  be  supp l i ed
with direct current of the proper voltage,
at rts cotnmutator cnd, it will run as a
direct  current  motor and del iver  a l ternat-
ing current  to the col lector  r ings.  Whi le
th is Ieature is  sorrret inres taken advantase
of in star t ing t l rc  colrverter  f rorrr  rest .
the machine is  not  used Derrnanent lv in
t h i s  way .  f t s  co r r rme rc i a l  app l i ca t i on  i s
usual ly  for  the conversion of  a l ternat ing
current  into d i rect  current .

Q. 2.  What is  the object ion to a s insle
p l t ase  ro ta r y  conve r t e r?

A. 2.  - t  is  not  sel f -star t ing and is ,  more-
over, 1es. ef;ficient than the multiphase con-
verter .

ARC LAMP OPERATION.
(548.)  R.  Flanders,  At lanta,  Ga.,  wishes

to  Know :
Q. 1. How a series feed arc lam.p works.

and the connect ions of  the auxi l iarv ao-
paratus used.

A. 1.  Ti re connect ions are s iven here-
wi th.  The car l rons are in i t ia l l .y  in con-
tact, but as soon as the current flows in
the_ ser ies coi i ,  the carbons are pul led apart
and an arc is  formed. I f  the arc is  too
long, the resistance increases and the cur-
rent  is  therefore lowered so that  the pu1l
of  the solenoid is  weakened and the gap
is reduced. _A_ dash pot  prevents je iky
movements of  the carbons.

Q. 2.  Descr ibe br ief ly  the ra i l  bonds.
A.  2.  A ra i l  bond consists of  a bundle

of  copper wires the endr of  which are
welded together and to the tenr-rinals bv

con necti ons of 
fi i"ill?" R;*,11."::- 

o, I ncrudin g

which it is attached to the rails outside the
fish plates. In some forms the termltals
have holes dri l led throush the centet of
the shanks. These shanks are inserted in

(Continued on fage ry4)

lvhich passes first through a 1ens, and then
(except ing when projected on a screen)
through a rectangular  s l i t  about 10 mm.
long by 1 mn'r. wide. The position of the
lamp from the lens is  adjusted unt i l  an
image of the arc is obtained covering the
three ( two moving,  one f ixed) smal l  os-
c i l lograph rn i r rors.  TI  e l ig l r t  is  rcHected
back f rom these mirrors and.  beins con-
densed by a lens which is  in-rmecl iate ly in
f  ront  of  them, convergcs unt i l  an image

of the sl i t  is formed on the surface where
the record is desired. Al1 that is neces-
sary now to obtain a bright spot of light
instead of this live imaee is to introduce
into the path of the beam of l ight, a cyl in-
dricel lens of short focal leneth.

Q. 2. What is the function of the mir-
rors on the vibratinE vane ?

A. 2. They simpl1' control the direction
of the beam of light,

Q. 3.  What k ind of  recording apparatus
is used wi th the Duddel l  osci l lograph?

A. 3.  A fa l l ing plate canrcra or  a c ine-
matograph film camera is employed in re-
cordinq the curves,

I.'E STION EL ^a'r\ -..2
Lt Lr -?l.
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professors and
country.

WARNING-The success of the Thermo Tron has caused unguaranteed, in-
ferior single filament imitations ,"[!J, orG market. :: ::

GUARANTEE-Eoery Thermo fu it guaranteed sensitioe, and is furthet guarcn-

teed to rcach lhe user in perfect condition.

fl 
=o- o-oTOErO :roErcr-oEro-roEro-roEto-

il '?'%u*?l*" THERM0 TR0N pos$f ?s'o
o

The Thermo b is recommended very highly by college
Io

o
I
o

o

experlmenters throughout

DEALERS AND J0BBERS-Here is your chance
to cash in on the enormbus demand for the
THERM0 TRON. The THERMO TRON is not an
infringement ol any patent.

DEPTAFTTMEN:T IE

The Therrrro Tron Company
94O West Twentieth St., Los Angeles, Calif.

THE ELECTRON RELAY
PATENT APPLIED FOR

The former manufacturers of the AUDIOTRON are now manufac-
turing a new and better Tube. You know what our old Tube would
do. The new one is superior.

OSCILLATOR AMPLIFIER DETECTOR
Each Tube is tested pn 3000 miles daylight signals

Double Filament, 800-hour guarantee, $5.50, prepaid
Single Filament, 400-hour guarantee, $4.00, prepaid

REPLACEMENTS WITI]OUT QUESTION

PACIFIC RESEARCH LABORATORIES
O. B. MOORHEAD, Manager

149 New Montgornery Street, San Francisco, Cal.

You benefit by-mentioning "The Electri,cal Erberimentey'' uhen writing to adaerti.sers.
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CRYSTATOI
10 Days Trial Allowed

The
ONE DETECTOR
that fills the bill

VERY SENSITIVE
TYPE O $3.50

. SUPER-SENSITIVE
TYPE AA $6.00

uLiN,q,-SUI.ISITIVE
TYPE BB $12.00

The Excellence of
the Crystaloi De-
tector is so Well
Established That
Cornrnent  f rorn
Us  i s  Sca rce l y

Necessary

Sendtodavfive cents in stamps for
Catalog C, fullv describing Crystaloi
and other receiving apparatus.

EUGENE T.TURNEY CO., Inc.
2595 THIRD AVE., NEW YORK
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QUESTTON BOX.
(Continwed from page rgz)

the holes in the rails and then expanded
to a tight fit by means of bevetred steel pins
driven into the holes.

Q. 3. What is the quickest method of de-
termining the wave length of a given an-
tenna i'

A.  3.  Mul t ip ly the tota l  lcngth in feet
of the aerial system by 4.7 dividing the
result by 3.28, which gives the result in
meters. It should be understood that the
result obtained. is only alpro.rimate.

SELENIUM SOLVENT.

.(549.) .L. Peters, Columbus, Ohio, de-
slres to Know:
. 8.. What chemical will dissolve selen-
1Um t

A. 1. Sulphuric acid will dissolve sel-
en1um.

Q.2.  Give composi t ion of  luminous
Darnt.- 

A. 2. Luminous paint consists of phos-
phorescent calcium sullide mixed with lin-
secd or l .  

' Ihrs 
malerra l  is  appl ied in the

same manner as orclinary paint.
Q. 3. How is chlorine gas generated in,

the laboratory?
A. 3. Chlorine gas is generatecl by heat-

ing a rnixture of sulphuric acid, mangan-
ese dioxide and common table sal t  (sodium
chlor ide).  The mixture is  p laced in a gen-
erating flask and the gas is collected in
bot t les.  CAUTION: Do not  in 'hale the
gas as it is the rnost dangerous gas known.

Ju ly ,  r9 r6

CoMMUTATOR QUERY.
.(552.) John I,itzgerald, Memphis, Tenn.,

ASKS :

Q. 1.  \Vhat wi l l  happen wi th an over-
heated motor commutalor  l

4. 1. It will burn up the carbon brushes
and cover the commutator with a black
Il1m which offers a high resistance and in-
creases the heat. Severe sparking usually
ensues.

Q. 2. What should be done if carbon
brushes become hotter than the other oarts ?

A. 2. Use carbon having a highef con-
duct iv i ty .  Reduce length o- [  the brushes by
adjust ing the holders- to gr ip the brushe!
nearer the commutator. Reinforce the
l.rr_ushes with copper gauze, sheet copper, or
wire,  or  use some kind of  combined metal
and carbon brush. Increase the size or
number of  brushes i f  necessarv.  so the
current  does not  exceed 30 a*peres pe.
square inch of contact.

Q. 3. What are some of the causes of
armature heating?

A. 3.  Eddy currents,  moisture,  unequal
strength of  magnet ic poles,  operat ing 

- the

machrne above rated vol tage,  below normal
speed, and short-circuits.

TELEPHONE LINE AS AERIAL.
(55.1 )- Roger Hackney, Kansas, inquires:
Q. 1. Does i t  weaken iadio sisnals io use

small  i ron or steel tacks in irountine a
tuning coi l  or loose coupler tube?

A. 1. Iron nails have very little effect up-
on the working condit ions of the tuning coi l
or loose coupler, providing they are used
with an ordinary detector, but i f  an osci l-
lat ing audion is used in conjunction with
the tuning instrument containing the nai ls,
i t  wi l l  he found that the resul is obtained
will be less efficient than if the iron nails
were not used, due to the eddy currents
induced in them.

Q. 2. Can a telephone tine be used as
receiving aerial and does it interfere with
the use of the teleohone?

A. 2. A telephone l ine can be used as a
receivihg aerial by connecting a large con-
denser of about 0.5MF. in series with the
coupler, or tuning coi l  and the connection
to the l ine. Very l i t t le interference is
caused. on the telephone l ine by using i t  as
an aer la l .

TIKKER QUERY.
(554.) Max C. Van Antwerp, I11., in-

qulres :
Q. 1. What is a t ikker?
A. 1. A t ikker is an instrument used as a

detector for receiving sustained wave trans-
mitters. I t  consists usually of a f ine wire
touching a rapidly revolving commutator,
used for breaking up the sustained wave to
a .periodicity audible in the telephone re-

Q. 2. Il the vibrator of a wireless spark
coil is taken off, can it be operated on the
alternat^ing current from a step-down trans-
l0rmer t

A. 2. The spark coil cannot be operated
bv the steo-down transformer when the vi-
biator is iemoved as the {requency is too
low and the A.C. wave is not peaked
enough.

RESISTANCE PROBLEM.
(555.) Peter Hanley, Texas, sends this

oroblem:' 
Q. 1. A millivoltmeter has a resistance of

15.4 ohms. What resistance must be con-
nected in series with the instrument so that
the scale reading may give volts instead
of millivolts ?

STARTING A POLYPHASE
CONVERTER.

(550.) Z. B1ackwe1l, Toledo, Ohio,
wants to know:

Q. 1. How a polyphase rotary converter
is started with alternating currents?

A. 1. This n.ray be done by applying the
alternating pressure directly to the collect-
or  r ings whi le the armature is  at  rest .
There need be no f ie1d exci tat ion;  in fact
the f ie ld wirrd ings on the separate pole
pieces should be-disconnected f rom each
other before t l - re a l ternat ing current  is  ap-
olied to the armature, otherwise, a high
voltage will be induced in the field wind-
incs which may prove in jur ious to their
in iu lat ion.  The passage of  the al ternat ing
cllrrent in the artlature windings produces
a magnetic field that rotates about the
armature core, and induces in the pole
pieces eddy currents, which, reacting oo
the' armature, exert a sufficient torque to
start the converter frorn rest and cause
i t  to speed up to synchronisrn.

O. 2. How much alternating current is
reiuired to start a polyphase ionverter?

A. 2. About 100 per cent more than that
recuired for  fu l l  load.

Q. 3. What is the best resistance for
Dhones which are to operate with an au-
dion detector?

A. 3. 1,500 to 2,000 ohm phones should
be used for  best  resul ts.

TELEGRAPHONE TALKING HEAD.
(551.) Howard J. Cochran, Woodlawn

Pa.. inquires:
Q. 1.-Wh".e he can buy a Talking Head

ioi the construction of a telegraphone.
A. 1. We do not know of any concern

that manufactures Talhing Head,s lot tele'
sraphones, but we would suggest that i t
can-be readi ly bui l t  by a machinist,  i f  th,e
dimensions ai specified in the June, i915,
coov of The Electrical Erperimenter are
foilbwed correctly.

O. 2. Whether he can Purchase a com-
pleie telegraphone and from what com-
oanv ?' 

A. 2. The onlv companv that sel ls com-
oldte telegraphones is the Telegraphone
Sales Co.,-50-Pine Street. New York Citv.

A. 1. A coil having a resistance of 15,-
384.6 ohms. or 999 times the resistance of
the meter. must be connected in series with
the mil'livoltmeter coil, in order to co4vert
the meter to read in volts. This cair be
seen by applying Ohm's law.

You beneft bg mentioning "The Etrectrical Eslerimentef' uhen writing to advertisers'



Q. 2. A carbon filament glow lamp has a
resistance ol 277 ohms at O'C.. and a re-
sistance oI 220 ohms at 1000'C. What is
the mean temperature coefficient of the fila-
ment between O"C and 1000"C?

A. 2. The mean coefficient of resistance
of the f i lament is .000206 ohm.

Q. 3. How often should a storage battery
be charged?

A. 3. At least once in four weeks, even
i f  the use be only s l ight  in proport ion to thc
^ . . r - . . +  ^ ^ ^ ^ ^ : + - ,v u L I , u L  r d P d L r r y .

M A G N ET r c v-a N n r x s r R u M E N T.
(556.) John Meurhead, Cleveland, Ohio,

wishes to know:

The. Magnetic V€ne Measuring Instrument De-pends for lts Action on an 
-Uneven 

Mtin.tic
F ie ld  r r l i tn in  f l re  Co i l .

Q. 1.  The pr incip le.upon which the mag-
netrc vane measur lng tnstrument works.

A.  1.  The schemai ic d iagram shows how
the instrument is  made. The pr incip le up-
on which the instrument works is that a
p iece  o f  so f t  i r on ,  p i vo ted  i n  a  mas r r c t i c
f ie ld,  wi l l  move i r r to such posi t ion t i rat  i t
wi l l .be in the strongest  part  bf  t l re magrrct ic
l te ld.  l l re current  to be measrrred is  passcr l
a round_ the  co i l ,  p roduc ing  t l r e  mag .nc r i c
he ld .  I he  magne t i c  f l u x  i ns i r l e  t l r e  co i l  i s
strongest  near the inner edge, hence the i ron
val te moves so that  the c l is tance between i t
and the inner edge of the coil will be a
mirr i rn.um. The magnet moves against  Lhc
restra in ing_ force of  a hair  spr ing.

Q. 2. What effect has a batteiv and oo-
tent iometer on a radio rect i fv ins crurr" i?

A. 2.  The only ef fect  that  a l ia t tc iv  arrc l
potent iometer has upon the detector  crvs-
ta l  is  that  i t  a ids rhe high f requency cur-
rent  in the di rect ion of  least  resi i tance.
The sensi t iveness is  usual ly  increased.
-  8.  3.  Give formula lor  determinir rg the
frequerrcy of  an osci l la tory c;rcui t .
,  A.  3,  The formrr la general ly  used for

determining the frequen-y of th-e oscillatory
clrcult 1s

where
n: f requencj-  in cycles,
C:capaci ty- in micro I i rads,
L: inductance in cerr t imeters,
R:resistance in ohms.

LIGHTNING SWITCH.
// < (7 \ LI^ ---- u^--^ -

.  r - j , . /  r , G r r r  r  r u * a r i t € r ,  B u f f a l o ,  N . Y . .
rnqulres :

Q. 1. When my detector is not in adiust-
ment a noise similar to that of a high sDeed
motor being started is heard in the reieiv-
ers. There are no power lines near my
aerial, and I use no battery in the receiv-
ing circuit.
. A. 1.,The only rea.son w.frf you are hear-
ing high pitch sounds is that a power sta-
t ion is somewhere near your receiving'
plant, and the sound heard in the receivei
is most probably due to the current trans-
mitted from the power plant to. your in-

\Lontmued on poge r?E)

":+4r4
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Eight Months Ago-
the Electro Set co. determined to produce the finest wireless receiver
head s'et that the radio world has ever known. The standard price of
95.00 per set, complete, was decided upon as being within the means
of every serious experimenter. The trade name-of ,,Red Head Re-
ceivers" was chosen for reasons that are described in our descriotive
pamphlet .

THESE REMARKABLE RECEIVERS ARE NOW READY
No p.rospect ive purc.haser of  wire less phones can alTord to buy unt i l  he has looked

carctutry lnto our propusr l ron.  .  .p,us" does not  perni l t  us even to at lempt a dcscr ipt ion
uf  the 'c wondcr l r r l  receirers in th is advert isernent .  But  we have picpared u ' -or t
i_ntcresting little story about these. phones, we want to send yon yonr copy at once.
Scnd us today. .your nar 'e an_d address on a postal  card.  youi  t i rn 'c  r , r i l l  b 'e-rewarded
by return rnail when you will receive our interesting booklet:

, 
,.THE STORY OF RED HEAD RECEIVERS''

It's yorrs for the a_sking. You can't afford to rniss it. Send zozo for the complete
story and_ d-escription of the nost rcmarkable wireless reccivers ever narketed. g'ettei
still,.scnd for our coqp.l*g Handy tso_ok-a_nd catalogue, j.ust out, described below.
We'lI enclose a copy of "The Story of Red Head kecervers...

Our Handy Book and
C ata logue

A book every experimcnter should pos-
sess. Describing positively thc fincst and
nost conplcte line of wireless apparatus
and experimental goods evcr listed in any
catalog and containing besides innumer-
able tables, hoohups and trcatises of
i ncs r i r nab le  va luc  r o  t hc  cxpc r imcn l c r .

By actual comparison the Electro-Set
Handy Book contains more inforrnation
than any two twenty-five cent books on
the market. We spent $9,000.00 gctting
this work ready for you, yet, notwith-
standing the tremenclous cost involved
we ask that you send us only 10 cents in
stamps or coin along with your requcst.
This trifling fee barely covers thc cost of
mailing and handlingthe handy book, and
is asked merely as a sign of your good
faith and interest, as you will appreciate
that we would hardly care to distribute
the handy book at random. Send for the
handy book today without fail. You will
like it!

Note: Positively no Handy Book sent
when 10 cents does not accompany request.

BARGAINS
Quantities are lirnited, so send

your order at once

No. 11 E-2. TELEPHONE RELAY
MAGNETS

In Derfect condition. Resistance about 600
ohms.  SLxe 3r2  i t rches  long,  sa  o fan  inch in
diameter. Core dril led and tapped at one end
for 8-32 machine screw. Fibre ends, Nomay
core. Heavy rod contacts. Wound with No.
36 pure silk covered copper wire. Worth 90.40,
Shipping weight 1 pound for three, postage
extra. Ourspecial pricg until sold 3 for $0,25

( N ot le s s th an thr ee sold.)

No.11 D-3. TELEGRAPH RELAYS
. About5O0onhand. Theyneed "fixing-up,"
butthe coils, etc., arein perfect shape. Vou
lvill have to supply the contact points yourself.
Use brass, silver, plalinum or copper wire for
this purpose and you will have a lirst rate relay
for experimental work. These relays ar e worth
$3.0O each when nerv. The parts alone are
worth $2.0O to any exDerimenter. Four fine
binding posts,"trvo splendidirubber encased relay
magtret coils, armature, set screws and lock
nuts, mahoganybase with cast metal sub-base,
tension post, etc. Any experimenter can readily
put one of these relays into working shape in an
hourorelse hecan find countless uses forthe
interesting parts. Shipping weight 3 ponnds.
Postage Extra. Price while they last, each 90.48

1874 E.6th St. , Dept.-E-2 Cleveland, O.

Yow benefit bg mentioning "The Electrical Erperitnenter" uhen writ i,g to ad,vertisers,
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RARE BARGAINS IN
Here is offered what is to ouf

knowledge the only supplyof real
imported Geissler tubes in the
countrv. To savthisis an unusual
offering is putting it mildly. v
These tubes are ofthe fluorescent liquid type only and the

each tube, so that hardly two
are alike. They should be
ordered by express to avoid break-
age. Only sizes shown are in
stock.

No. 1126, Fluorescent Liquid Geissler Tube,
2 0 c .  m .  l o n g s h .  w t .  1 l b . .  . . . . . $ 0 . 6 0  e a c h

No. 1127, Fluorescent Liguid Geissler Tube,
25 c. m. long, sh. wt. 1 lb.,  .70 each

No. 1128, Fluorescent Liquid Geissler Tube,
30 c. m. long, sh. wt. 1 11.,. .80 each

No. 1128A, Fluorescent Liquid Geissler Tube,
Length llfuinches, sh. wt. 2 lbs.: . . . 1.25 ezcln

CEISSLER TUBES

colors they show and the effect they produce when run
on even a half inch spark coil or a 

-static 
nachine is

certainly beyond words to express. If you really want
to have something worth while get some of these tubes
while the supply lasts. Remember-this is the only
stock in the country and no lnore can corne in
until the war is over. The colors and shape varv in

July,  r9t6

ln9 9up. This instrurnent lately perfccted by us stands ,{)i fr /..} point on the detector substance any
in a class by itself. It is the highest grade Detector Stand \ 

',. 
tril,r' / requfued tension. Therefore this detector

ever introduced in the United States. It \ tJill[, ,/ is capable of the greatest variations, not
will appeal to all who wish a high grade -"6-r-.^ \.,-HiJ alone in its free m-ovement, but it can be

THE COMMERCIAL DETECTOR STAND
With th inch Italian Marble Base and Rotary Slid- knurl, 3. This gives to the contacr

instrument at a reasonable price. ffi€ffi1p, adjusted from the lightest contact to

it",'"'f:L':ti Xr"i,IJn"l"lfii'rn# @i#fi*'s* *.?Tx"#Si..Y:;';: ::,1'l i$,',.":tminchthick, sjz,e,afux3 inches; HardRubber BIm ilfL with a phosphor bronze spiral for use with

3;l',:Ut"x[t*::'lo";i:1,""]',fi't'"'i1 ffiill]im:#L *'6:iy'.t:q#:T-",';t[1.::T:;ti."a i., tr,"
will be noted, the handle, 1, may be moved ff==@j$'F:ffi#il$ construction of this detector, all mctal

with certain substances to "feel" over the BLE BASE. Hugoniurn (so{t metal) to
#trs.[rr'd*$Fil; jffi W*stt;+;'lT**,np'ss*tr
wltrI] cerf,arn suDslances f,o Ieer OVer f,ne tt.l-D -t'Aslr. -trlugonlurn (SOIt metal) tO
surface. in order to find the most sensitive spot. set thc crystal is also supplied. All 4% x'3 x 5 inches.

The handle,.1, can also be pulled up vertically, as No, 9500 "Electro" Cornmercial Detector Stand,
i t isheld back by a spr ing inside of  the bal l .  Any amount as descr ibed.  Pr ice.  . . . . ,$2.00
of tension of the spring may be had by adjusting :lhipping weight 2 lbs.

THE AMERICAN PEDOMETER
No doubt_yoq walk a greab deal.. No-t..only do you watk for pleasure

or business but in the ordinary routine of l i fe.
Howfar do you walk? You don't know

and can't realize urdess you carry an Am-
erican Pedometer. Iusr hook it in vour
belt or slip it in your p6cket and at thdend
of the day there [is a surprise in store for
you. The Pedometer has recorded your
every stride upstairs, downstairs, up hill,
down hill and on the flat. The Pedometer
is adjustable without tools toany size
stridefrom 15 to41 incheslong. Sinply
measure size of one stride from heel to
heel antl set the pointer back to that
figure, Pedometer NEVER NEEDS
WINDING and reads from 1 to 10 miles
onllarge scale and 1O to 10O on small
scale. Readslikeawatch.

Finished in heavy nickel plate. Handy
and interesting to everyone but indls-
p€nsable to the BOY SCOUT.- 

No. 6717. Amerlcan Hundred MiIe
Pedometer. . $0.80. Shipping weight
1 1b. Absolutelyguaranteedlnev€ry

THE

RADIOCITE
The Unusual Wlreless Mlneral

The most wonderf ul of all
crystals. More sensitive than
Galena. more sensitive than
ANY other crystal or mineral.

The mineral that looks likr:
liquid gold. Now in use by ,
several governments. Equally
sensitive all over. Used with a
medium stiff phosphor bronze ^
sor ine.  Docs not  iar  out  easi lv .  :

A new departure in telegraph keys.
There has long been a dcmand for a good,
efficient, but cheap telegraph key and
the one which we are now manufacturing
compl ies wi th a l l  denrands that  anyonc
could possiblv rnake of a low price key.
The pirts are rnounted on a iolid hard
rubber composition base, stze 211 x 314
inches, I inch thick. All metal partsinches, 1/4 lnch thlck. AII metal parts
are nickel plated and polished and the contact arra
is simole but absolutelv sure. A standard telesra
are niikel plated and polished and the contact arrangement Shipping weight*7 lb. No. 1119 Double Circuit (Morse)
is simple 6ut absolutely sure. A standard telegrap"h knob t'EleCtlo" Telegraph Key composition base. . . gO.a0ls slmple Duf, aDsorurely sure. -11 srarloaro leregrapn KnoD

1 inch in diameter in hard rubber composition is furnished.

spring. Does not jar out easily.
Sold, by the p'iece only. Each
crystal is tested and guaranteed.
Each packed separately in a box.
Money refunded if our claims are not substantiated.
Generous piece of tested Radiocite, 90.50 Prepaid.
We are the sole Amer,ican Reta,il Agents for Radioc'ite

IMMEDIATE SHIPMENTS. NO DELAY.

TELECRAPH KEYS
The No. 1118 Key has two of our stand-
ard rubber b inding posts, ' rvhi le rhe No.
11 19 has three oI  them. This kev works
eas i l yand the re  i s  no th i ng  t o  ge f  ou t  o f
order. It will make a handsome addition
to any instrument table.
No. 1118 Single Circuit "Electro"

Telegraph Key composition
base, as descr ibed.  . . .$0.35

|ng weight ! I.b.

When ordering any of the above goods always include sufficient money for postage else we will ship by Express collect
..EVERYTHINC FOR THE EXPERIMENTER''

TIIE EI,ECTRO IMPORTING C()., MFRS. 236 FUI.TON STREET
NEW YORK CITY

You benefit by menti 'oning "The Electrical Erperimenley' ' zuhen urit ing to adoertisers.
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The "Electro" Pocket Volt and
Ammeters

.W 
feature Datented bv us and serves to

make a contact which <if course elirnir-rates another

No. 4300 "Electro" ammeter, as described, each . . $0.80
No.4301 "Electro" voltrneter, as described. each. . .90

G()ODS YOU NEED TODAY
"Electro" Magnets

For Sounders, Bells, Relays and Wireless Instru-
ments, etc. Illustration ll size. (Patented Dec.20,'10.)

Our t'Electro" Magnets are well
made with fibre ends. CoPper wire
used beinq double cotton covered.
Maqnets ire covered with mottled
pap-er. The core is of very best soft
Norwegian iron, and each core at the
too hai a silver contact riveted into
same as shown, which may be used for
making contact. This is an important

contact arm or standard.
Size overfall 15-16 by llf; dianteter of core ){ inches.

l'hree stvles carried in stock.
No, 01167 "Electro" Magnet, 20 ohms. , , .$0.15
No, 01108 "Electro" Magnet, 50 ohms. .18
No. 01109 "Electro" Magnet' 75 ohms. .20

Shipping weight, each style, 2 oz.

These little instruments are with-
out doubt the most compact and
durable meters evcr proi luced in
this country. They are not alone
extremely accurate, but they are
also "dead beat," all metal con-
struction. The finish is the finest
ever seen on a domestic instrument.
Permanent magnet type indicates
polarity as well as current. GUAR-
ANTEED FOR 1 YEAR. It is the
snrallest meter made, diameter 21/4
inches, net weight 4l oz. Flcxible,

rrrrLcr l rraus, vtdttLctut 
, .74 No.4300

inchcs,  net  weight  4r2 oz.  Flcx ib le,
detachable lead, witJr contact pointerfurnished free. Range
of voltrneters, 8 volts, arnmeteirs, 3O arnperes.

Induction Coil ffi Core Wire
The finest Swedish iron wire made

An unusual opportunity and a quick buy of some real
soft double ann6aled Swedish iron core wire enables us to
offer this wire now. Wire is perfectly straight and ready
for use. Can only be supplied in lengths shown' The
finest quality wire you can possibly use for q1,!ing spark
coils. oben iore transformers and audion amplifying coils.
This' u'ire is worth rnore at wholesale than what we offer

it to you for. Remember real Swedish iron core wire is
very scarce in the market these days and only the Swedish
iron wire will give you the results you must have.

Cornes i,n lengths onl,y of 6", 16", !8", 20", 22t'.
No.  529 Swed ish  I ron  Core  Wi re ,  per  1b . . . . . . .$0 .15

Shipping weight is 1 Ib. more than weight ord,ered,

"The Livest Catalog in America" is
vours for  four cents in stamps or coin
io cover postage. This wonderful
Electrical Cvclopedia No. 16 contains
275 pases,  658' i l lustrat ions and dia-
erams. 

-includinq 
Treacise on Wireless

Telesraphv. coriplete list of all U. S.
Wireiesi Call Letters, complete Morse,
Continental and Navy Code Charts
as well as 20 coupons for our 160 Page
Free Wireless Course in 20 lessons.
You need this "Book of Wonders'"
It's one book you simply must have.
Better send foui cents for it now, before
you forget.

"The Livest Catalog in
Amerisa"

In Cyclopedia Catalog No. 16 you
will find lisrid, illustrated'and dcscri-bed
a wonderfullv corhplete line of Wire-
less and Elettrical'Experimental Ap-
paratus, Fldshlights, Hand Lanterns,
Motors, Meters-, X-Ray and High
Frequency Apparatus, Medical Coils,
Portable 

- 
Lamps, Eicctric Hearins

Devices, Vibrators, Hair Dryers, Sporti
ing Goods, Microscopes, Telescopes,
Printing Presses, Knives, Tools, 

'etc.

Over 2.000 articles actually shown and
described.

I latest Cyclopedi^ i;;G-Ni;. ' i ; ' . ;;-
,- taining 275 pages, 658 illustrations and

/ diagrams including Treatise on Wireless

/,^I"t:*"rto,nh^':"'"t:T?$'^.:i^:11"Y:i:.Yl:";

Yow benefit by mentioning "The Electrical Erperimentey'' u'hen writ ing to advertisers.
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628 626 627 606
SWITCH POINTS

Doz, 50
628-)y'" xY+"-6/32 $ .30 $ .90
626-ytt * &4"-4/32 .30 1.00
627_171,, x llt,_fut, shank .86 l.Z5

Switch Points and Knobs
For that New Set You ue Making

Each
60r- &32 Bushins $ .04
6 0 2 _ | . . . . 1 o
606_ ., '. .20
608-1G32 ', .05

Send for Catalog
MAGUIRE & SHOTTON

814 Lancaster Street Albany, N. Y.

601 602 608
KNOBS

100
$1.50

7.75
2.00

Doz,
$ .40
1.O0
2 .00 '
.50

New Undamped Wave Coupler No. 749

Special Introductory
Price $ I 8.00

32 ln. long, 10 in, hlghr I ln. wlde, over all. On average
Blred Aerlal, tunes to 15,000 meters. Used wlth the
new CHAMBERS CIRCUIT, wlll brlnglnBlgnals from
aU Local and Long-dlstanco Undadped Aro Statlons
r'lthout ths uo ol Loadlng Colls or Osctllatlng Coils
s they &re somettme8 c&lled. Lose notlmeplaciag you
order, or you wlll Elgs a great ofrcr

CIIAMBERS CIRCITIT ls enttrely new, and thlnk ol
Itl no extra Colle to pay tor, and prlce of Coupler only
$18.00. Wrtte lor descrlptlve matter.

F. B. CHAMBERS & CO.
20,16 Arch St. Phila., Pa.

8,OOO MILES
is the record (amateur) with ourAudio-
Tron Detector.

THE AUDIO-TRON
DETECTOR_AMPLIFIER-OSCILLATOR
Price postpaid . $5.50

Jensen Electric Co.
RADIO ,A,PPARATUS

and SUPPLIES
SEND STAMP FOR CATALOG

1949 Huron Street CHICAGO, ILL.

,r'o'i, "WIRELESS" TRAIISF0RI'IER $15.00
"'€Ffi 

o"sfr L.,Ig8.14,000v0LTssr,,io?,1'J.,i?T!f, 3rj6io,.
Foldors and infordat iotr  descr ipt ive of these r i  K. W. t .aDE.

lorE€rs may b6 had Ior the askirs-also ot oui 600 and Zbo
watt oaDaoities.

Winger 's Codc GhartFlarse size Gontlnental-Post
Pald-Isc.,  snal l  or pockei s iz6 l0c. They eDable vou to
le&rD tbe code More quickly than by sDy olber methbd.

OUf New Dctector (cst whisker b'De) is "Some" DeteCt-
or-itlB a Daryel of simDliciw aDd depeldability-b&s is oI
Vulcanized Fibre aDd is tumishod wi th Two orystal  bolders
<De GuDholdcr end one Looped Spt ing holderPosi
p a i d  5 0 c .  W I N G E R  E L E C T R I C  &  M F c .  G O . .  ? i i
Sr.  Dearborn St. ,  Chlcago, l l l .

Boost

The Electrical Experimenter
to your friends

It will make your magazine better

THE ELECTRICAL EXPERIMENTER

QUESTTON BOX.
(Continued from page t95)

struments by induction. The transmission
of power is effected through the ground as
the dynamos are grounded. It is not nec-
essary to use a detector or other instru-
ments to {etect this current, as a pair of
ordinary 'phones connected to a ground
conductor will be sufficient for detectine it.

Q. 2. Can you give me the approxifrate
amperage drawn by an arc light, using a
water resistance on a 110 volt  A.C. 25 cv-
cle circuit?

A. 2. I t  is impossible for us to give you
the approximate amperage drawn by a 110
V.A.C. 25 cycle arc lamp, using a water
resistance; the dimensions of the arc elec-
trodes and resistance are necessary before
we can tell you the number of amperes
that the arc'consumes.

Q. 3. Wil l  copper bar t /s" thick and 1"
wide safely carry 100 Amp. and be heavy
enough to use in constructing a lightning
switch ?

A. 3. The size of your copper bar is just
r ight for constructing a l ightning switch
and wil l  readi ly carr l '  100 amperes. Usual-
ly 1000 to 1500 circular mils are allowed
per ampere. i

TUBULAR AUDION HOOK UP.
(558.) Rolland Griffith, Monticello,

Iowa. wishes:

Above: Connections for Tubular Tvoe Audion
Detector in Radio Receivins Set. Belo*: Tubular
Audion Hooked Up for Amplifying Signals from

Crystal Detector.

Q. 1. To have a hook-up for a tubular
type audion, with a loose coupler, con-
dense r  and 'ohones .

A.  1.  The-upper 'd iagram gives the conr
nections of the tubular type audion, loose
coupler, condenser and telephones.

Q. 2. Can the type T tubular audion be
used as an amplifier and if so will you
please give me the correct  hook-up ?

A. 2. The type T tubular audion can be
used as an amplifier by connecting it as in
lower d iagram.

Q. 3. Which is the best way to use this
audion as an amplifier with a mineral de-
tector or simply as a detector ?

A. 3.  The best  way to connect  the audion
tube as an amplifier is with a crystal de-
tector.

COMPOSITE ALTERNATOR.
(559.) Frederick Richards, Hartford,

Conn., wants to know:
Q. 1. What is an alternator of the com-

posite type?
A. 1. A composite alternator is similar to

a compound wound D. C. dynamo, in that
ia has two fie1d windings. In addition
to the regular field coils which carry the
main magnetizing current from the exciter,
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there is a second winding upon two or up-
on all of the pole pieces, carrying a recti-
Iied current from the alternator windings
which help to strengthen the field to fur-
ther balance the losses in the machine.

Q. 2. What causes the lag of current be-
hind the electro-motive force?

A. 2. The self-inductance of the circuit
causes the current to 1ag behind the E.M.F.
This may be remedied by adding capacity
to the circuit, which has a tendency to make
the current lead the electro motive force.

HORSE-POWER OF BELTS.
. (590.) John Hanaon, Philadelphia, Pa.,
rnqulfes :

Q. l . .How many horse power wil l  a belt
transmlt i

A. 1. The capacity of a belt depends on
its width, speed and thickness. A single
belt (3/16" thick), one inch wide and trav-
eling 1,000 feet per minute, will transmit
orle H.P.; a double belt (relating to great-
er thickness), under the same conditions,
wil l  transmit two H.P.

Q. 2. What width double belt will be re-
quired to transmit 50 H.P. traveling at a
speed of 3,000 feet per minute?

A 2 \M-So: f3ooo \z r \:8.33
\1000 " 

- 
/

Thus the width of belt, W, required to
transmit fifty H.P. is 8.33 or about 8 inches,

MARCONI NO.7777 PATENT SUIT.
(561.) Raymond Haskell, Scranton, Pa.,

wrltes :
Q. 1. Can you tel1 me anything about the

iMarconi No. 7777 patent and the suit
brought against the British Radio Tele-
graph and Telephone Co., Ltd.?

A. 1. The defendants contended that they
had not infringed the patent and that the
patent was not valid, and in support of their
contention cited numerous documents and

Ihe Precision laricounler
P at e nt e d M ar. 7, 1916, f o r e ign pot e nt 

" 
p 

"i 
ding.

Up-to-date receiving circuits.require im-
proved apparatus. You can't get super-
sensitiveness with old style couplers. The
Precision Varicoupler is PERFECTION
in receiving tuners. It has

No Taps No Sliders
No witches No Delicate Parts
No "Dead Ends" All the Wire in
No Contacts Use all the Tinne
and is finished in mission oak, genuine
cut hard rubber, silver finished wire, etc.

5 Styles, $10 to 925
For detoiled informstion urite for bulletin pL.

The Precision Radio [quipment Co., Inc.
General Office: 868 Puhan Ave., Brooklyn, N. Y.

SEAMLESS CARDBOARD TUBINC
IN SIZES SUITABLE FOR

TUNING COILS, LOOSE COUPLERS, TESLA
COILS, Etc.

SPECIALGRAY TUBES
18"x611"x6fu" .75ea- l8t'x7tltLx7fti '  -75ea.

Send 2c. etqmp fot Ptice List
BEETLE & MA,CLEAN MFG. CO.

2I BROMFIELD ST. BOSTON. MASS.

You benefit b9 mentioning "The Electrical Erperimenter" uken uriting to adaertisers.
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called no less than seven witnesses, besides
ci t ing eight  patents in. their  favor.  .  In.sup-
port-of  their  content ion of  non- infr inge-
inent the defendants argued that a two-
coi l  t ransformer was an essent ia l  feature
of Marconi's selective resonance tuning
scheme involving coupling, that they were
usine a one-coil or auto-transiormer, and
that an auto-transformer was not a known
ecuivalent  of  a t ransformer at  the date of
the patent. Further they argued . that if
the auto-transformer they were using was
an infr ingement they might  instead use -a
sinsle coi l  wi th an equal  number of  turns in
eac-h c i rcui t  which would not  even be an
auto-t ransformer and therefore could,  not
i " i r i t ts . .  The case was argued bef  ore 'Xlr '
lust icd Parker in the Chancery Div is ion-of  

r t  e High Court  of  Just ice in London'
l )ecember t2 to 21,  1910, and Jarruary 11 to
Tanuary 20,1911, and the judgment handed
io*t  l - ry J i rst ice '  Parker '  sustain ing th is Ia-
mous patent  says in Part :

"It is conter-rded that an auto-transformer
such as the defendants are using was not
a known equivalent of a transformer at the
date of the patent and further that they
misht use an-inductive shunt which would
noI be a transformer at all. I cannot con-
ceive, however, that an electrical engineer
in, say, i89, woud have had any doubt that
what could be done by a two-coil air core
transformer could also be done by an air
core auto-transformer, and this even if ar-
ranged one to one, although an inductive
shunt had never been used as a t ransformer
before.  In my opin ion,  however,  the use
of a two-coil instrument is not an essential
feature of Marconi's invention at a1l, and
i t  is  a matter  of  indi f ference whether a
transformer or  an auto- t ransformer be used.

"Being of  opin ion that  every c la iming
clause of  Mar ioni 's  Patent  of  1900 is a
claim for an entirely novel combination pro-
ducing an entirely new and useful result,
and that  the use of  a two-coi l  t ransformer
is no essential part of his invention. I hold
that  the defendants who in my opin ion have
taken all the essential parts of the inven-
tion, are infringers, notwithstanding that
thev have substituted an auto-transformer
foi a transformer in the combination
cla i rned,  and'notwi thstanding that  the use
of an auto-transformer with an air core for
any such purpose as that  for  which Mar-
coni has used the transformer may have
been new.

"The action, therefore, in my opinion suc-
ceeds."

The plaintifis were granted a certificate
of validity of their patent and an injur-rc-
tion, costs and damages against the defend-
ants. The defendants did not appeal.

DEFINITION OF PULSATING
CURRE.NT.

(562.) Peter Lansing, Detroit, Mich.,
asks :

Q. 1. What is a pulsating current?
A. t .  A pulsatingiurrentl lways f lows in

the same dircct ion, but changes i ts strength-
not necessari ly fal l ing to zero, but usuall l '
r is ins and fal l ing a constant amount.

O.2. Is there inv dif ierence between the
cuirent obtained f iom a dynamo, and that
from a battery of equal voltage?

A. 2. The current produced bY a bat-
tery is steadv. while there is a sl ight pul-
sarlon in the current oltained from a dy-
namo, even if it be a direct current machine'

Q. 3. Explain the meaning of a circular
and square mil .  .

A. 3. The circular mil  is the unit used in
measuring the area of conductors. One cir-
cular mil- is the area of a circle that is .001
inch in diameter. A square mi1 is a unit o{
area. being the area of a square .001 inch
on each Jide. Circular mils t imes .7854
sives the square mils area of a round wire
6t tc.trte mils divided bv '7854 gives the
circulrar mils area.
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THORDARSON
WIRELESS TRANSFORMER

Magnetic Shunt makes possible instant adjustment of current while sending,
just like the big commercial stations. Yet the THORDARSON costs only half
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, shunt yoke adjustment in cast brass. Secondary terminals
of polished hard rubber with brass core for easy adjustment. tl, fu and | -KW .
capacity, standard winding for 100-120 volts, 60-133 cycle. Special windings to
order. Write todog for illustrated folder.

YOU CAN "SEND''
1OOO MILES

Make your wireless reach greater distances
-transmit hundreds of miles further-with
a THORDARSON WIRELESS TRANS.
FORMER. We constantly receive news
of unusual distances attained with the aid
of the THORDARSON-often as high as
1000 miles. Gives a strongerr steadier
spark, instantly adjusted without dis-
connecting transforrner or cutting off
current. Amateurs everywhere are get-
ting the best results with the

Thordarson Electric Mfg. Co.r tot so'c*EElERSol[srREEr

Made by the Builders of the 1,000,000 Volt
Tranalormer at the San Francieco Fair

Whot's Your Sending Range?
You lafow tho thing for which every amateur operator strives is greater seDding

range-Lhe abilily t'o balk Lo more stations.
With the small condensers allolvod by the government it is impossible to covc

any great distance, even under ideal static conditiom.
A Packard Transformer will increase you sending range at a very slight cost.

"f hatte transrnitted ooer 700 rniles uith a Pachard Transfotnter,"
says amateur operator g I( IJ.

The reasol' is that Packard Transfom.ers produce maximum power from smaU coo-
densers.

You can build your own transfomers with our parts.

Let us lell you how you.can do part of the work youself and gct this excellent
translormer at a remarKaDly low cost,

Wtite fot Bulletin 562 and. pticee.

WARREN, OHIO

A Bearrty and \Morks Fine
"Your New ReceiwingTransfomer is certainly a beauty and works fine.
F. J. Kellogg, Alexandria Bay, N. Y." To introduce for a short time,
only $5.50. Special  Logg Vave Tuner wrth 20 taps on pr imary, l4 on
secondary only $9.50. Send 2-cent stamp for Bulletin 108.

COLBY'S TELEGRAPH SCHOOL, AUBURN, N. Y.

You benefit b! fhentioning ,,The Electylcatr Erperimentu" uhem unting to adverti,sers.
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HI.PO
WATERPROOF

DRY CELLS
And Ready for

CONNECTED

HI.PO Waterproof
I  OO7 A i lan t ic  Avenue"

Highest quality and
absolutely protected
a g a i n s t  m o i s t u r e ,
dam'pness,  fog a 'nd
spray. Give l0A7o
serv ice even when
standing in water.

Set of 4 cells (5 volts)
$1.60

Set of 6 cells (9 volts)
$2.40

Other sets in same
proportion

The only guaranteed and original
waterproof Dry Bat-tery

Beware of Imitations

If your dealer does not handle our
goods, send us his name with your
remlttance.

Battery Gompany
Brook lyn ,  New York

Use
SETS

No. 6 Cells
35c. each

A complete volume of the Elec-
trical Experimenter bound in
rich, dark green l inen, stamped
with gold letters at the extrior-
dinary low price of

$l .25
Postage on 7 lbs. is extra

Volume contains tv'elve numbers, 743 pages, 1,226
comple te  a r t i c les ,  1 ,742 i l lus t ra t ions ,  222 quesr ions  and
answ

, A world of electrical information; the entire electrical
Progress for one year; the greateit reference book on
currenL "W'ireless -all at a price as low as Lhe unhound,
cop ies  rvou ld  b r ing ,  Mind  you,  r i re  book  is  durab lv
bound w i rh  l reavy  covers .  You w i l l  he  oroud to  l rave  i r
in 1'our library. We have only 300 iopies, therefore
be sure and order to-day. Shipping weight 7 lbs. Add
a suf6cieDt amounL for postage.

torder:

EXPERIMENTER
Elook Departrnent, 233

toda!/ to avoid delay

PUBTISHING C0MPANY, Ine.
Fulton StPeet, Nernr York, N. y.
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SYNCHRONIZING ALTERNATORS.
,(561.) John Hattres, Cleveland, Ohio,

ASKS :

Q. 1.  How are al ternators svnchronized?
A .  1 .  The  synch ron i zm  o [  

- a l t e rna to r s  
i s

determined by some form of  synchronizer,
such as the lamp method connected as in the
diagram.

Q. 2.  How is the lamp method used for
synchroniz ing al ternators ?

A. 2.  Referr ing to the diagram, assume
machine A to be in operation, then B is
brought up to approximately the proper
speed and vol tage.  When B is run a l i t t le
s lower or  faster  than A,  the synchroniz ing
lamps will glow in beats. At the instant
the pressures are equal  and t1-re machines
are in phase the lamps will become dark,
but  when the phases are in quadrature the
Iamps wi l l  g low. Since the f l icker ing of
the lamps is dependent upon the di f ference
in f requency,  the inachines should not  be
thrown in paral le l  whi le the f l icker ing ex-
ists.  As the incoming al ternator  approaches

How Lam ps 
tf. ?:U.E:?lJor r"svnchronizinc

synchronism, i ts speed is adjusted to slow
down the f l ickerir:g, arrt l  when rhis becomes
v.ery slow the incoming machine may be
throwu in  a t  the  moment  the  la lno  g iows
dark, hy closirrg the main l ine swirch.- The
machines are then in phase and tend to re-
main so. Close the main switch as nearlv
as possible in the cer-rter of a dark period.

GAS BATTERY.
(564.) John Jones, Paterson, N.J., rvish-

es  to  know:
..  Q. 1- What is a gas battery and name one,
1 I  S U C I 1  e X l S t S .

.A.  1.  The s implest  one is  that  of  Grove,
who arrar-rged a platinurn electrode so tl-rat
i t  d ipped in acidulated water.  and also was
in  cou tac t  w i t h  a  gas .  Whe r r  one  e l ec t r ode
rvas placed in hydrogen and the other in
ox l gen ,  he  ob ta i ned  nea r l y  one  vo l t .  N lanv
at tempts have been nrade to develoo a
commercia l  batLery on rh is r r r i r rc ip le,  

-but

none  have  p roven  success fu l . -  These  ce l l s

HERE IT IS
That amplifier coil that we have advertised
so long and which has so rapidly gained favor.
It may be used with any form of Detectors or
Oscilaudion. Price $l 1.00.
We have recently perfected a new type Con-
tinuous Wave equipment. Long Inductance
Coils not necessary. Armstrong hookup not
used. Poz Nauen, Germany, copied at 5
P. M. at Sydney, Austrqlia, and Wgg, Tuck-
erton, N. J., copied on typewriter at Hono-
lulu, Hawaii, with this equipment and hook-
up. Send postage for literaiure and mention
Electrical Experimenter.

Pittsburgh Wireless Equipment Co.
Ridgway, Penna.

You benefit bg nrentioning "Tke Electrical Erperimentet'' whem ztriting to adaertisers.
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give a high theoretical efficiency and may
some day prove to be the basis of a more
economical source of power than the dy-
namo,

When the Voltage and Curuent Waves are 90 de-
-- g.ees apart, the energy is wattless as indicated

Q. 2. }Jow can an alternatirlg current be
wattless or without energy?

A. 2. This would occur in the extreme
case when the current and E.I{.F. curves
are 90 degrees apart; one beir.rg at zero
when the other is at a maximum, as indi-
cated in the diagram. The negative loop in
the watt curve exactly equals the positive
loop, and the line returns as much energy
as i t  receives. This extreme condit ion nev-
er happens, but is closely approximated
when a circuit  has a sreat self- induction
and small capacity, as ln the case of the
primary coi l  of a transformer, when the
seconoary clrcult  ls open.

WAVE LENGTH.
(565.) John McGraw, Jacksonvi l le, Fla.,

asks :
Q. 1. What is the wave length of m1-

aerial composed of four rvires, 150 fcc!
long and 80 feet high ?

A. 1. The wave lerlgth of your aerial is
430 meters,

Usingan Audion-to Produce ..Beatstt in a Ratlio
Receiving Circuit for the Reception of Undamped

Waves

Q. 2. What size copper wire is required
to del iver current at 110 volts to a 10 H.P.
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I^)AVES
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POCKET
WIRELESS
RECEIVING

SET
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With this instrument and
any detector you can re-
ceive up to 3000 meters.
By use of a new circuit its

:#,'.lfril $4.2s
s h a r p .  . . .  i ' :

MULTI.AUDI.FONE
$18.00

TWO STEP
MULTI.AUDI.FONE

$60.00

UN.DAMPED.WAVERS
$45.00 and $100.00

LONG WAVE TUNERS
$17.50 and $30.00

TELEPHONE
VOICE MULTIPLIER

$15.00

DEAF.MAN'S.EAR
$35.00

DETECTOR.
FONE

Ifor Detectives.
lor Countv Attorneys,
For Hotels.
Fcr N{anufacturers.
For Business Men.

PRrcE $35.g
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?. THERE', NONEY IN IT ''

=LEARN TELEGRAP)H
ss 011

].4ORSE AND \^/IRELE

TE,A.'CI{ YOLJFR.SELF-
in half usual time, at trifing cost, with the wonderful Automatic
Transmitter, THE 0MilIGRAPH. Sends unlimited Morse or Conti-
nental messages, at any speed, just as an expert operator would,

Adopted by U. S. Gov't. 4 styles. Gatalogue lree.

OMNIGRAPH MFq. CO.,39L Cortlandt 5t.,  l{ewYork
You benefit by mentionittg "The Electrical Erferinenter" uhen writ ing to ad'. 'ertisers.
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SAFETY FIRST
You mag sometime get. satisfactory goods of
another make BuI you are aluayssafe and sure
in Bunnell mafte. 36 Srears experience making

High Grade
Instruments

counts. Most reput-

able dealers stock our

appliances. Insist on
getting them.

No,8804. Crystal Holder
on Black Porc. Base. $1.25

No.8809. -100 Amp. 000 Volt Light-
ning Switch, $3.00

Our Catalog, 36E

i l lust rates and de-

sc r i bes  abou t  300

articles of wireless ap'
paratus as well as

other appliances.

Send stamp for it, to

J. H. Bunnell & Co.'s
Radio Dept.

32 Park Place New YorkNo. 7939. Standard Wireless Key, $2.70

WGG_WGG-\MGG de OUI- ( }UI -OUI
NEWS FROM WAR TORN GERMANY

Nauen to Tuckerton, Honolulu to San Francisco. Startling, but true!
Ask us how to copy the foreign stations on a 100 ft. aerial.

HAVE YOU HEARD THE MYSTERIOUS VOICE
Arlington and our battle fleet communicating by wireless telephone.

. You can if you have our special inductances.

THE TRI.CITY RADIO LABORATORY
508 BEST BLOCK ROCK ISLAND, ILL.

Ve answer letters. Write us your troubles

AGENTS FOR
Clapp-Eastham Co.

Manhattan Electric Co.

Radio Apparatus Co.

Eugene Turney

Vacuum Valwe Detectors

Exclusive Agents for Resco Apparatus and Special Inductances

Arnold Nury Type loose Coupler
PRrgE, $r5.oo

.  Owi_ng_. to  the  pecu l ia r  cons t rucr ion  a td  w iud-
rng  o l  rh ls  ins t rument  i t  i s  pors ib le  fo r  those de-
siring to hear the Arc Stationi. to do so on this in-
srrumenr. _A special Hook-up is needed in order to
get up to the wave lensth.

To those orderine anlnstrumen+ srrch TTnol<-rn wil l

It is as in the past the Right instru.
ment to do all f irsi class receivins with.
Workma,nship and material t le beitorkmanshiD and material the best.

Send 2-cent  s tamp fo r  Bu l le t in  N
r ich  descr ibes  fu l l v .  a lso  shows

h^e past the Right instru.
nrst class recelvlng wlth.
.nd material the beit.
itamp for Bulletin No. 3,Jenq z -Cent  S tamp IOr  SUl le t ln  l \O.5 ,

wh ich  descr ibes  f i l l v ,  a lso  shows the
6nest l ine of Switit i  ooints. Rubberfinest l ine of Switit i  points, Rubber
knobs and accessories on the Market.

Send tuo-cerrt stanp fo? Bullctitt
iVo' 3

J. F. ARNOLD
135 Eat llgth Street, New York City

Rewind That Dynarno or Motor
Dynamo, molor, or transformer windings desiened to meet vour
special requirements at small cost. Write todat and I will give you
a prrce on the de6lgn you want.

F .  H .  ANDERSON
35 E. SEVENTH SOUTH ST. SALT LAKE CITY, UTAH

motor^of -85 per cent. elficiency; the motor
being 2,000 feet from the geneiator and the
electro-motive-force ac'rosi tire dynamo ter-
minals being 125 volts ?
-  A .2 .  The proper  s ize  copper  rv i re  needed
l9t .^{?t lg su_cc^essful ly the above load is
1\O. UL(ru b. and 5. gauge.

Q. 3.  Please give i iag ' ram of  Fessenden's
heterodyne receiver,  using the osci l la t ing
audlon as a generator  for  the hieh f re-
quency current ,  ut i l iz ing a separate-audion
aS a detector l

A. 3. The diagram gives the proper con-
nectrons.
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The Bell  Telephone Company on Febru-
aty fourteenth successfully opened the Mon-
treal-Vancouver telephone line, said to be
the longest ear-to-ear circuit in the world.
The line is 4,227 miles long, while the New
York-San Francisco line recentlv ooened
is but 3,400 miles in length. The-new l ine
does not go direct through Canada, but
runs via the following connecting points:-
Bufialo, Chicago, Omaha, Salt Lake City
and Portland, Ore.

STANDARD RADIO TERMS
DEFINED,

Approved by the Institute of Radio
Engineers.

Under this head we wil l define the most im-por tan t . rad io  te rms each month .  Sa"e  them a idhy . .1 ,asr i r rg  each in  a  book  r l , ro l ,e r ly  ; ra . i .a j  i i j ir v i l l  h a v e  a  h a n d y  r a d i o  d i c t i o r r a r y .
35. Condense-r,-Air.: A condenser having air as

its dielectric.
36. Condenser, Corufrcsscd Gas: A condenser

nJ \ . rng  compresse, l  g is  as  i t s  d ie lec t r i c ,
37 .  Condt rc to r ,  Cage:  See iagc  conau i io r . - '  

- - '

5n .  L -orona:  5ce  l l rush  or  ( -o ror ra  Losses ,
39. Counterfoise.. A system of electrical conduct-

o rs . -_ fo rming  one por t ion  o f  a  ra t l ia t ing
oscr la to r  the  o ther  por t ion  o f  wh ich  i i
the antenna. In land stations, a counter-
poise .forms a capacitive connection togro uno.

40 .  Cou l . le r :  An  a l rpara tus  rvh ich  is  used lo  t rans-
fer radio freque_ncy energy fronr one cir-
cx r t  to .ano. rher  by  assoc ia t i lg  por t ions  o f
Inese c1rcu1ts .

41 .  Couf lc r ,  Cayac i t . iac :  .An  appara tus-  wh ich ,  by
e lec t r i c  f ie lds ,  jo ins  por t ions  o f  two rad ib
l requency  c i rcu i ts ;  and wh ich  is  used to
t rans fer  e lec t r i ca l  energy  bc tween these
circuits thru the action of electric forces.

42. CorLpler, .Di,qcct.. A .coupler- which magneticil-
ly joins two circuits having a 6omnon
conductlve Dortlon_

13.  CouTlc r ,  l tduc t ive :  r \ t r  aDDara tus  wh ich  bv
nragnet ic  fo rces  jo i r rs -  por t ions  o f  tw-o
rad io  f reqnency  c i rcu i ts  and is  used to
transfer electrical energy between these
circuits thru the action of these masnetic
forces.

44. Coupling: .See Coefficient of Coupling (in-
duc t ive) .

45 .  Cur ren t ,  Datnped A l te rna f i rg . .  - \n  a l te rna t ing
cur ren t  whose anrp l i tu , le  u rogress ive l i
d im in ishes .  (A Iso  Ca l led  os i i l l a ' i i ng  cur -
fen t . ,

16 .  Cur rc .n t ,  P 'o tced A l . te rna t ing :  A  cur ren t ,  the
l requency  ar r r t  damping  o f  wh ich  are
equal to. the frcquency .and -damping_ofTne exc t t lng  e tec t romot lve  io rce .  5ee
fur ther  Cur ren t ,  F ree  _ \ l te rna t ine ,

Note  l ;  l )n r ing  the  in i t ia l  s iages  o f
exc i ta t ion ,  bo t l l  f ree  and fo rced cur ren ts
co-ex1st.

47. Current, Free Alternating: The current fol-
lowing any transient electromasnetic dis-
tu rbance in  a  c i rcu i t  hav ins  caDac i ty .  in -
ductance, and /ess than ti ie crit ical re-

,  s is tance.  See fu r ther ,  Res is tance.  Cr i t i ca l .
48. Curae, Di.rtribtrt ion, of a Radio Traninitt i io

Station for a qitten distance: This is i
polar curve the radii vectors of which are
proportional to the field intensity of the
rad ia t ion  a t  tha t  d is tance in  cor re ipond ine
d i rec t ions .  See a lso  Compass.  Rad io .

Note 1: The distribution curve de-
pends,  in  genera l ,  no t  on ly  on  lhe  fo rm
of  the  an tenna,  bu t  a lso  on  the  na ture  o f
the ground surrounding the station.

Nore  l :  The d- i . s t r i6ur io r  curve  gen-
erally varies with the distance from-the
srarl0n.

49. Curve, Resonan.ce, Staldard: A cutve the
ordinates of which are the ratios of the
square of the current at any frequency to
the square of the resonant curient, and
the abscissas are the ratios of the cor-
respontling u'ave length to the resonant
wave lengthi the abscissas and ordinates
havins the same scale.

5U.  ( \c loera i l t :  See Charac ter is t i c ,  Dynamic .
51 .  C-1 'c lograph. '  . \n  ins t rument  fo r  the  produc t ion

of cyclograms.
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PATENT APPLICATIONS.
(74.) J. Collins, Middletown, Conn.,

would like to know if it is advisable to
make more than one application for patent
at one time, to one attorney, or if it is best
to wait til1 one invention is fi1ed before pro-
ceeding with the other. Furthermore, he
wishes to know if the bayonet lock is public
property.

The first question is not quite clear to us.
If you make one specific invention, you
should of course only use one attorney to
apply for the patent, for it is self-evident
that you cannot patent the same invention
more than one time. If you meant that you
have several inventions, all different from
each other, we would advise that any patent
attorney can handle thern at the same time
and they could all be filed the sarne rninute
for that matter, as long as they are all dif-
ferent inventions.

The bayonet lock is a public property
today.

LOOSE COUPLER.
(75.) Peter Haas, lndianapolis, Ind.,

wishes to know if loose couplers are patent-
ed apparatus and if anyone can make them
to sell.

Loose Couplers are practically public
property as the general principle on which
a loose coupler is built is nothing but a
transforuner, the'patent of which has ex-
pired years ago. Of course, there are all
kinds of loose couplers and there are some
forms of Couplers that have been patented.
The ordinary coupler, however, is not pat-
ented and anyone has the right to make and
sell it.

COMBINATION ICE TONGS.
(76.) Cyril Puderer, Belleville, I11., sub-

mits a sketch and description of ice tongs
and wishes to know our advices as to its
patentability and practicability.

As far as we have ascertained this is cluite
an original invention and we are almost cer-
tain that a patent can be obtained upon it.
It is a very ingenious instrument and will
certainly save a lot of time by combining
several tools into one. Would advise cor-
respondent to get in touch with a patent
attomey ut o.tc*

TALKING-MOTION PICTURES.
(71.1 C. O. Hasselberth, Seward, Neb.,

submits description and illustration of an
idea to combine motion pictures with loud-
speaking telephones. He wishes to know if
the invention is original and whether it can
be patented.

We see nothing new in the idea submitted
to us, and furthermore the device will not
run satisfactorily, because it is impossible
for the two devices to always run in syn-
chronisrri; that is, we cannot see why the
loud-speaking telephone wi not run ahead
or otherwise lag behind the motion picture
production. Schemes of this kind have
never proved very satisfactory and even the
best ones are too expensive for everyday use
in motion picture theatres. This problem of
synchronism is a very serious one, as it
should be realized that devices of this kind
must absolutely work in unison. It is self-
evident if one refleqts for one second, that
it is bad bnsiness for instance in a certain

RAILROAD TELEPHONE.
(79.) B. L., Cincinnati, Ohio, has seveial

queries as f ollows :
(1.)  Suppose a young man has consid-

erable inventive ability, a fairly complete
knowledge of  e lectr ic i ty ,  some shop expe-
rience and a high school education with
poor prospects of  going to a univers i ty .
Is there any possibility of getting employ-
ment in the Government laboratories or in
those of  any scient i l ic  inst i tut ion?

We believe that the vouns man will
have a good chance of iecuring employ-
ment and it is not absolutelv necessarv to
be a col lege graduate.

(2.)  Would you advise one to perfect
an invention of his own while in the em-
ploy of  a company?

_ When making an invention and develop-
ing it while you are employed by a com-
pany,  you autotnat ical ly  lose the t i t le  to
your invent ion and the r ight  to explo i t  i t
goes ove.r  to the company .who employs
you, rn ls means,  oI  course,  l1 you c levelop
it in their time. If you work out your idea
after working hours at home, all rights
thereto belons to I ,ou.

(3.)  Is  a i ign 
-painted 

wi th sulphate of
quin ine and displayed under Geissler  Tubes
patentable? Our aclv ice is-No.

(4.) As to another inquiry, which con-
siders the placing of  e lectromagnets under
the cars of a moving train, and steel horse-
shoe magnets on each tie of the road bed,
this idea, while it certainly will work, is
entirely impracticable and too costly.

PATENTS WANTED y,,',.r',r' 3.
I To Invent with valuable list of TnventionS Wanted. 91,000,000iri lrieesoffered for in-
I ventions. Send model or sketcL .for .Fr.ee Opinion as to patentability.. . We have. a
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film to have a person shot dead and the re-
port comes either two seconds too soon or
two seconds too late. The entire success of
schemes of this kind are naturally centered
upon synchronism and to this date nothing
thot-urorhs really well, all the tinte has been
evolveo.

SELF.ADJUSTING MONKEY
WRENCH.

(78.) F. L. Conlin, of Kenilworth, I11.,
sends sketch and descript ion of a self-ad-
justing monkey wrench and desires to
know whether we think it is practicable and
patentable.

There is a very similar monkey wrench
to the present one on the market already,
and we are not quite sure whether a patent
could be obtained. You had better take uo
the matter wirh a patent attorney to make

- - - -FREE COUPONT- , -

NEW YORK OFFICES: r89-r91 U.ouo.o"
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?'{YENTS
TF VOU HAVE AN INVENTION
- 

which you wish to patent you can
write fully and freely to Munn & Co.
for advice in regdrd to the best way
of obtaining protection. Please send
sketches or a model of your inven-
tion, and a description of the device,
explaining its operation.

All communications ate strictly coa6den'
tial. Our vast praptice, qtending ovet a
per,od of seventv vears, embles us in many
iases to advise'in regard to patentability
without any qpense to the client. Our Hand-
Book on Patenis is sent free on request. Thls
exolains our methods, terms, etc., in regard
to-Patenta, Trade Marke, Foreig,n Patents,
etc.

All pateuts secured through ug are describod without
cost to the Datentee i^ lbe Seienltic Atue/icarL.

MUNN &CO.
SOLICITORS OF PATENTS

699 WOOTWORTH B[DG., NIW YORK
and 625 F STREET, WASHINGTON, D. C.

PATENTS
T}IAT PROTTCT ANID PAY

Books and Advice Free
geDd skctoh o! bodel for searoh. lliaholt Refct.loat.

Bolt R€!ult!. Prouptoss Auured.

WATSON E. COLEMAN, Patent Lawyer
621 F. Street, N. W. Wuhtngton, D. C.

ENTERS-INV
Lot u6 doYolop yout iDvalt io[raDd
your workinE modele.

Our wel l  equigped shoo and ataf ol  erDa.
ricooed model buildcrg &ro at your rcrvioc.'W6 

oarry a oompl€t6 6took of gclra.
thipment Esd€ dsme doy ordoa r.oeivad.
S€Bd 40 iq rtsmD. for booLlot
guppli€s.

UNTON I!0DEL W0RIIS, Establisbed
f19 !l. Clarlt St.' ClalcaEo

INVENT f,q$qHIH$
Our Free Book tells what to invent
and how to obtain a patent through
Our New Credit System.

WATERS &  CO.
4287 Warder Building Wohington, D. C.

",,.,m,,#H#m**Lcasue_of U. -S. exegrt a!t'y, set oubhst brms. BUREAU of PaL

Ir|r@!|iltq-r-:afilEEt

and advise inventors in this field in the deveiopment of their inventions.
MODER.ATE FEES_WE .A,SSIST INVENTORS TO SETJ. THEIR PATENTS
Write To-Day for our Five Books sent free to any address. (See attached coupon:)

VICTOR J. EVANS & CO., Patent Attornesrs !
NFtl /  \ / r lDL nFFl(:Fq. t l^-rot R.^.do'v DHI|  .AnFl.D|{IA nFFI(:FS! t /D (:ha.+nrt+ . l+ IPHILADELPHIA OFFICES: r{29 Chestnut St !

I !7  T ITA CUTLTATNLT N A IMain Officesz 779 9ttr Street, N. TV., 
.W.ASFIINGTON' D. C. i

GpNrrnurl: Please send me FREE OF CHARGE your FIVE Books as per offer I

Special Department devoted to Electrical Inventions and are in a position to assist
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You Need a Ratchet
on a hand drill of all tools-for
convenience and quick work.
For getting into those cramped
corners where a hand drill is so
often used.

Mil.t ERs FAu.s
HAND DRTLL No.SltE
Ratchet on crank handle oper-
ates by simply raising and tum-
ing a knob to right or left,
Detachable hollow handle of
convenient shape will hold drills
up to full capacity of the Star
chuck.
You'll want this efFcient tool
when you see it work. Ask your
dealer to sAora you.

I'VitE lor out rcu pocftet catalog

MILLERS F,A,LLS CO.
" Toolmahcr to the Master ll4echanic"

MILLERS FALLS MASS.
N. Y. Office:28 Warren St.

fiEARS, all kinds, small
The most accurate made and
price reasonable. We carry a
complete line of gears in stock
for immediate shipment, Can
also quote on special gears of
all kinds. Send us your in-
quiries. Write for catalogue.

Chlcaco Stock Oear Works
20a 56. Fifth Ave., Chicago

Erperimenlal and [ilsdel Tork
ELECTRICAL INSTRUMEilTS AI{D

FINE IIACHINERY
hventiou developed. Special Tools, Dia;

Gear Cutting, Etc.

I{ENFIY ZTJTIII
t2-31 Franktort streot Ncw York Glty

GROBET SWISS FILES
a Are tbe standartl of excellence ln

d.-s files. anal bave been for over 100

& iifiT,:fi 1q f"';"3 k'"""*'J:fr k$$+i
receipt of $5,00, This is a chaDce to Fet a set of
Sles you'tl appreciate and we'll get future ortlerB.

MONTGOMERY & CO.
New York City

I||E STAI{DARO EIECTRICIA}I'S
PTIER T]|E Ii|ORLD OtrER

A high grade mechanic's tool known
and used wherever good tools are
known. Made for all kinds of p6.cti-
cal and experimental work,-just one
of the styles of

"RED DEVIL" Y'3TYS
Hasscientifically shaped handles that
grip like a vise. Tested cutting edges,
polished head, gun-metal handles.
Sample 6 in. size sent postpaid for 80
cenls.

SMITH & HEMENWAY CO., Inc.
107 Chambers St. New York City
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MARKETING AN INVENTION.
(80.) Frederick R. Herman sends us a

lengthy statement of how, for several years
back he has perfected several inventions
without being able to have them patented
owing to shortage of funds. Moreover, he
has not been able to put them on the
market nof interest othei people in backing
him in order. to manufacture the various
devices. He wishes to have our advice.

We would refer our corresoondent to
query -\o. 70, publ ished in the June issue of
The Electrical Erperimen,ter. This states
the case very plainly, It costs but a few
cents to protect an invention by writing it
out on a sheet of paper and having it sworn
to before a Notary Public. In such a case'
priority can aiways be shown and the orig-
inal inventor is always protected.

As to securing capita_l for oerfect ing in-
ventions, i t  is impossible to give any hard
and fast rules on this subject. This is a
matter of personality, pure and simple, for
if the invention is at all sood it should not
be hard to interest somione with money
in the manufacture of the device. There
are always people on the lookout to invest
money in something that is really meritor-
ious, and as long as they can be shown thai
the invention is novel and reasonablv orofit-
able, they are wil l ing to invest. Veryolten
connections like this can be made by adver-
tising the fact under "Business Opportuni-
ties" in the daily papers or the Sunday
papers and many of them, particularly some
of the New York Sunday papers, make a
specialty of carrying this class of classified
advertising. It is not costly and has very
often resulted in finding just the right man.
This is the only advice we can give on the
subj ect.

transf ormer f or a rvide range of wave
lengths. The secondary is bui l i  in the sarne
manner ,as the. primaly. The coupling be-
tween the corls rs varied by turning the
outer handle of the front of the oanel.
r .h i le  the  number  o f  tu rns  are  cont ro l led
bv the larger handle. The condensers are,
mounted below the oscillation transformer,
as can be seen. The motor generator and
protective devices are situated below the,
condensers.

The Germans have lateIy developed a
portable Poulsen arc outfit for mllitarv'work, and it has been found that sr.ri.i
range and better service can be of,tained
by such a transmitter. The advantage oi
the_arc transmitter over the spark type in
military work is in secret code work, 

-where

it  is necessary to_ transmit the messages in
such a lnanner that the enemy cannot un-
derstand them. In the arc trinsmitter tG
frequency and the wave length can be in-
stantly changed.

The latest type of Poulsen portable trans-
mitter - is shown in Fig. 6. The arc gen_
erator is illustrated at G. It consists of a
standard. t ; 'pe, enrploying a f ixed carbon
and revolvlng copper electrodes, placed be_
tween two powerful electro-magnets. These
are excited b'- a powerful direct .u.. .nt.
rne nta,gnets are supported by a special ly
oestgned rron yoke so as to give the maxi-
rr)ur]r l lux between the poles. The copper
electrode is revolved by'means of a small
electnc motor, placed beneath the central
cnamoer. _the gaseous atmosphere which
is supplied to the arc is obtained ffom a
compressed hydrogen gas tank, behind the
arc proqer. - The choke coils are placed be-
tween the front of the machine and the
cur.rent is_ fed through a plug and cord Kb.
and whrch is regulated by rheostat W.
Power for the electromagnets is obtained
from.a direct current dyiarno, which also
supplies the arc electrodes.

Th. osci l lat ing circuit  consists of a
unique -osci l lat ion transformer S, the secon-
dary of which is enclosed bv the orirrarv.
while the cgupling is varied by turnine
knob .K. The _primary contains iwo step-s
lor ch,anglng the vr'ave lengths, regulated
by a plug. The separate coi i  at the-l i f t  i i
userl  for addit ional loading. The air tvoe
condensers are located beneath the trans-
fornrer. _Th.V are control led by four
switches H. The aerial circuit  i i  taken
frorn the secondary of the osci l lat ion t ians-
!orm.e1, through the r ight hand plug switch
A, while the ground circuit  is obtainid from
the other terminal of the secondarv. and
through a milli-ammeter Am. a fuse 

'block

lvl-rich is shown beneath the current measur-
inq instrurnent, a.nd f inal ly through the left
hanrl plug A. A certain numher of re-
serve electrodes are supplied, which are
seen in their container, Ko. The code svm-
hols are formed .bv a back break key 

"Ta.
I hrs ls connected across several turns of
the secondary coi l  of the osci l lat ion trans-
former, the diagram of connections of
r,r'hicl-r is practically the same as in the
standard Poulsen arc circuit.

The complete unit is placed in a substan-
t ial  .  cal inet. which is supported by four
stee' l  1egs. The power geneiator whiih con-
sists of a 550-volt D.C. generator, driven
by a gasoline or oi1 engine, is also com-
pactly mounted in a case, readv for instanf
se vice, and Lroth of these casis are easi lv
carr ied by a horse or mule. The t ime re-
quired for, sett ing up the apparatus. ready
ior dut]-,  is very srral l  as conrpa,red with
the present forms of mil i tary radio appa-
ratus. The Germans have also develofed
a unique collapsible aerial mast, which is
said to take about fifteen minutes to erect-
It is approximately 100 feet high.

(In, the nert installment we zui.Il brins a.
dcs.cril,tiott of sotrte of the rnodern ridio
raceiaing apparatus.)

MODERN RADIO TRANSMITTING
APPARATUS.

' (Conti,nued from page r74)

is connected through a central metal rod.
The efficiency of this type of gap is said to
be far greater than the circular plate type,
which is today extensively employed, and
undoubtedly wil l  replace the older form if
it really proves more efficient.

A massive osci l lat ion transf ormer is
shown in Fig. 4. One coil has a slid-
ing contact, while variation of the other
is secured by clips, wl-rich can be moved
and set up at different positions along the
copper strip. The variation of the inner
turns is secured by a trolley wheel contact,
traveling along the inner edge of the copper
strip conductor. The central shaft is also
provided with a very coarse pitched thread,
which insures an easy, free and certain
movement of the contact along the conduc-
tor. Ample variation of coupling is pro-
vided by allowing the inner coil to move
along its axis. The conductors of the oscil-
lat ion transf ormer are nade f rom str ip
copper, wound on edge, supported by prop-
erly spaced Bakelite strips. The complete
unit is braced by four insulating standards
as seen in the illustration.

Practically all ship transmitters of the
old type are today being replaced by panel
sets, as it has been found that panel outfits
are more compact and give Lretter service
than the o1d forms of transmitters. A very
compact and yet efficient panel transmitter
is shown in Fig. 5. The front of the panel
contains the indicating instrun.rents, switch-
es, control handles, quenched gap and motor
for cooling the gap. The oscillation trans-
{ormer is placed behind the panel as shown
and this consists of the edgewise copper
ribbon type.. The turns are wound on an
insulating conical form, which has been
found the most efficient method of winding
the ribbon to increase the efficiencv of the100 Fulton Street

You benefit bg mentioning "The Etrectrical Es|erimentet'' uhen writing to advertisers,
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THE ELECTRIC FURNACE.
lCon t i nued  f  r on t  Pagc  t . o2 t . .

The  K ie l l i n  f u rnace ,  shown  t n  i 1g .  6  l s

nrolat tv the most popular  and wi l l  be taken' is  
an i "ample.  The metal  to be smelted

i i  p laced in the t rough, D.  This t rough

enclrc les the leg oI  the t ransformer,  L,  and

the metal to bJsmelted forms a single sec-

ondarv. An alternating current of 90 am-

o...r Lt a pressure of 
-3,000 

volts is passed

ihrough th-e pr imary,  A.  This induces a

; ; ; ; ; ; ;  
" i . lo ,ooo 

amperes at  a pressure of

7 volts in the secondary. When the opera-

;io; I c;mpleted the furnace is tipped and

three-quarters of  the charge poured -out ,
the rest  being lef t  to form the secondary

ci tcui i  when 
" the 

furnace - is  again star ted'

This lurnace is  used at  Gystn-ge,  Sweden,
in connect ion wi th a process lor  the pro-

duction of a high grade tool steel'- -The 
electr ic  f i rn ice,  photographed as the

molten steel  is  being poured out ,  is  rated at

750 K.W.' - 
At u fina1 consideration it may be well

to mention that the commercial application
of the electric furnace has reached a stag€
*tr"ii it ii no lottg.t considered an experi-
-.nt. I"aurtry's 

-lirm 
stamp- of approval, is

upon i t  and the names of those men wno
tr'"ri ao"a so much toward its perf.ection
wil l  eo down in history as great upl l t ters
of in-dustrial science.

--- 
Ar,iov suBsrrrurEs FoR

PLATINUM.
(Continued, from lagc t65)

suides. H and 1' The briquet, D, is then
it i . .a' in posit ion on the lower electrode,'C. 

after which the upper electrode is low-
.iea' io contact. The- inverted cup, F, is
then lowered into place, forming,the charn-
ber E. through which is passed an lnert
ras, swiftly at first, to expel the a!r' and
itren stowly, as indicated bv a bubbler in
the ourif icat ion train. The upper electrode
is niovable and can be forced downward
onto the briquete. by taps from a i,"*Ttt
aclurinistered to i ts upper face. 

' Ihe brt-
cuet. ioula thus. be 

-forged 
while heated

l i  the electr ic current passing through the
furnace, i .e.,  from the upper electrode to
the lower one. The inventor lrrade t iny
l,.iouets of these blends bv submitting fine-
lv i l iv ided Dowder to a pressure of ntore
tian 300,000 pounds to the sguare-.inc\.
The briquet mold is illustrated at Fie. 2,
and the 

- 
Brinell hardness-testing machine,

wherebv the briquetes were compressed'
is shown in Fig. 3. This machine gave
verv sensitive and accurate control up to
a totat load of 268,000 pounds per square
inch. He placed these in the frtrnace- and
treated them to temperatures ranglng trom
500 degrees to 2,800 degrees C.-the highest
temoerature ever used in treating a n-retal-
for beriods of from one minute to one hour,
and-hammered thern while hot '

The best results were obtained with pure
tunssten and molybdenum, heated to 2,300
deeiees C. for one minute, the crystals heing
ine and the ingot qtt i te hornogeneotts. Thcse
were forged without dif l iculty '  An al loy
of tungsten and molybdenum half arrd half
rvas produced in wrought forln that gavc
excelient results. The appearance of a
cross-sectional cut through one of these
50 per cent. al loy briquets can be judged
from the microphotograph at Fig. 4.

Dr. Fahrenwald summed up the work
Lv saving: "Except in two respects, pure
dirctili: t-ungsten and, to a lesser degree.
molybdenum, meet ali of the specifications
of a practical substitute for platinum and
its alloys. These two defects are its ease
of oxidation and the difficulty with lvhich
it can be soldered, and they have been
overcome by coating with a precious metal
or alloy, the resulting material being .in
many ways far superior to platinum or its
a11oys."
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You Ought to Have the Best Flashlight
When you are coming home late at
night, or working around the house
an-d n."d a lighf, you want a light
that.will stag lit and won't start fires.

FRANCO ffi*% Fhshlights
\warded GOLD MEDAL 

rery 
Panama-Pacific Exposition

FRANCO Flashlights with Radio Bat-
teries are definitely guaranteed for
service; beautifully finished and reason-
ably priced. For Safety Sake, insist on

See the complete line at your dealer's ot
write us for iatalog No, i- FREE.

INTERSTATE ELECTRIC NOVETTY CO.
29 Park Place, New York

No.5008

Awarded

Handy Binder
foT THE BIPCTNTCAL EXPERIMENTER

Holds and preserves 12 issues, each of which can be
i i , :erted qr removed at wi l1, rvi thout tools. Wil l  keep
your magazines perfectly for all time or just preserve-them 

likd new till you bind them permanenily. Made of
heavy materiai,  extra strongly reinforced F A, n

?1.'.1".f,'f iil"f,;'i$t,.T,X i3i.1".":: D (r'
Shipping weight 2 lbs. Add sufficient postage, other-

wise we will have to send binder by express.

Order a BinderTo-day and Preserve Your Magazines.
Experirnenter Pub. Co., fnc., 233 Fulton St., N. Y"

Book Deb't.

You benefit bg mentioning "The Electrical Erperinenter" uken urit ittg to adaertisers.
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M,p
is the Title of our New Booklet ldescribing the
wonders of the "Violet-Ray High Frequency
Curent" for person:l use. I[ 's free.
Send for it.

OUTFIT "C'' $8.5O__"IDEAL FAMILY
OUTFTT"

Includes the "VIRAYETTE" Generator, Burf&cs
comb€xternal throat-metal electrode Ior lndlrect
treatment and a velvetltned-seal-graincarrylng cese.

R.ELIEVES PAIN

RESTORES HEALTH

GIVES STRENGTH

WESTERN COIL COMPANY
180 N. Dearborn Street

Chicago, l l l . ,  L1.5.4.

BEST RESULTS

obtained vith

MARKO
STORAGE

BATTERIES

lor Audion use
It is a well-known fact among up-to-date
wireless engineers and experimenters that
the Audion operat€s at a higher eficiency
when controlled by a storage battery that
gives constant voftage. Marko Batteries
are designed to meet these conditions,

Gu&ranteed hlghest qu&llty and lowst prlcs.
Somo Popule Slzes.

Typo Volts Amp. If.R, Ltst Net
Capacity Prlce Price

4C2 4 40 $ 7.00 $4.20
6C2 6 40 10.00 6.00

Descriptlve Circular upon requst.

PAUL M. MARKO, 1191 Bediord Ave., Brooklyn, N,Y.

is nov off€red atan extremo
: of @€loEssensitiviw can be

ROP'IO.DTTEOTOR OOMPANY
119-121 Nffisau
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proof plane, and hence will be driven down
into the gold leaves. The latter will di-
verge, because thqy now have similar
charges, .i, e.,. they_ are both charged posi-
tively. Keeping the proof plane in posi-
tion. now touch one finger to the top plate
of thc electroscope. This immediately fur-
nishes a conneciion to the earth, add the
positive charges will entirely leave the in-
strument, flowing off to the earJh because
of the repulsive force of the equal positive
charges on the proof plane. The electrical
condition of the electroscope will be that
i l lustrated in Fig. 5, for the negative
charges will stil1 be held to the upper part
of the electroscope and the leaves will
close together, because they are temporar-
i1y discharged. If the proof plane is still
kept in place and the connection between
the instrument and the earth broken by re-
moving the finger, the distribution of the
charges on the instrument will not be
changed. However, i f  the proof plane is
now removed the negative charges will be
released from the attractive force that held
them to the top of the electroscope and re-
distr ibute themselves more or less uni-
formly over the entire metallic part of the
instrument, as shown in Fig. 6: The in-
strument has now been charged negatively
by induction. The same process wil l  suf-
f i ie to charge the electroscope posit ively i f
the .charge brought up on the proof plane
is negative. In other words, when charg-
ing the instrument lry induction, the charge
obtained ultimately will be opposite in sign
from that on the proof plane. This method
is preferable to that where direct contact
is used, in that the experimenter can be
much more certain of the sign of the
charge he has imparted to the electroscope'

For further ways of making use of the
gold leaf electroscope the reader must be
ieferred to the many text-books on elemen-
tarv ohvsics and el ictr ici ty. lHowever, al l
ordinirv methods of using this instrument
depend 

-upon 
the principles that have here

been outlined.

Tungsten and molybdenum are not near-
1y so expensive as platinum. The former
was quoted in December at $3,000 a ton
for 60 per cent ore, It is now even higher.
Molybdenum ore, which was 9750 a ton
before the war,  was quoted in February
at $3,600. These metals are necessary to
the making of. high speed tool steel, as they
prevent it from losing its temper even
when red hcjt. They are also in great de-
mand Ly makers of  ar t i l lery and ammuni-
tion. Prospectors are hungiily seeking de-
posits of tungsten ore. 

-The 
world's larg-

est  deposi t  of  molybdenum is located at
Catherine Hill, in Hancock County, Me.,
1t  15 Sald.

SOME POPULAR MISCONCEP-
TIONS OF MAGNETISM.

(Continwed from page r6j)
Such motors as those used for rai lwav

purposes are invariably, and have been fo-r
many years past. entirely inclosed in an
rron carcase or shel l ,  so that the magnetic
leakage effect from same is very, very
small- indeed, and no such effect as just
mentioned could possibly have taken place.
If  such motors as those shown at Fi;  3 C
were mounted on the car trucks wit-h the
field poles N and S point ing downwaid
toward the road-bed, then the statement
above made woutrd hive had some weisht.

ln conclusion i t  may 'be said while we
cannot screen magnetism or cut off its ef-
fects as we would, for instance, a beam of
light by means of a shutter, we can mod-
ifv i ts act ion or control i t  bv orovidins
mi.gnetic ( iron). shunts,.  which' is ihe prinl
Clple Ot Course lnvolved ln the attempt tO
shield the watch m'ovement oreviouslv re-
ferred to. In the modern tv-pe of dvnamo
and motor there is very iriall mignetic
leakage, owing to the ring form of the
field frame and yoke. This must be pre-
vented, and is so from an engineering point
of view, for the reason that magnetic leak-
age of any magnitude worth speaking of
spel ls loss of energy.

THE CONSTRUCTION AND USE OF
THE GOLD-LEAF ELECTRO-

scoPE.
(Continued from Pag,e t8z)

ford a rough measure of the quantity of
electricity brought up by the proof plane,
i. e., of fhg quantity of electricity in the
source from which the proof plane itself
was charged. In all .of this work the proof
plane must be actually touched to the top
plate of the electroscope when charging
the latter. This method is cailed charging
by contact.

It is possible and often preferable to
charge the leaves of the electroscope with-
out actual ly touch:ng the proof plane to the
instrument. Charging can be effected by
induction. It is quite clear how this is pos-
sible if we bear in mind the general law
that lihe charges repcl one another and un-
Xiks charges attract one anotker. It is only
because of their similar charges that the
leaves of the electroscope repel each other
in anv case.

Suooose that the instrument is un-
chareed. We can assume that it is neutral
because there are an equal number of posi-
tive and negative charges scattered uni-
formly ovef its entire conducting surface,
essentially as illustrated in Fig. 3. Now,
if the proof plane or any other conductor
bearing a positive charge is brought up to
within a sma1l distance of the too of the
electroscope the charges will red-isttibute
themselves in accordance with the 1aw
stated above, and their arrangement will be
about as illustrated in Fig. 4. The nega-
tive charges will be attracted to ths uppgl
part of the wire, while the equal number
of positive charges will be repelled as far
as possible from the positive charge on the

NEW ENGLISH INCANDESCENT
ARC LAMP.

(Continued, from fage r6t)
On switching off the current the elec-

trode returns to its original position, hav-
ine left  the inactive part and coming to rest
orr-posite the st i l l  act lve port ion of the ion-
iier. Bv this means the lamp may be re-
started at anv period of i ts l i fe without dif-
ficu1tv.

In ihis lanrp practically the whole of th-e
intense white-l ight emanates from a small
globule of fused tungsten 1,u10 inch in di-
ameter.

Filaments of ordinary incandescent lamps
are alwavs distributed round the stem and
thus occupv a fairly large area, whereas in
the new limp. the light-giving surfaces are
concentrated in the center of the bulb. In
the same way that a carbon lamp appears
vel low in comDarison with the ordinary
fialf-watt tungsien lamp, so does the latter
aooear ve'llow when contrasted with the new
r'niandeicent arc. For high candle-power
Iamps the bulbs are much smaller than for
met;l-filament lamps of corresponding- can-
dle-power, e.g., electrodes to give 500'can-
dle-power'ca-tt 'b. placed with- safety in a
bulb four inches in diameter.

The efficiency Jor the normal working
current has a value of approximately 0.5
watt per International candle-power, or 2
candle-power per watt. The current may
be increased until the tungsten reaches the
sputtering point, at which the efficiency is
aiout 0.3-watt per candle-power or 3.33 can-
dle-power per watt. Tliis certainly is a
remarkable efficiency.

Lamps of this type have been made with a
life of 500 hours, and it is hoped that fur-

You benefit b! tnentioning "The Electrical Erperimenter" uhen writing to advertisers.
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ther exper iment wi l l  make i t  possib le to
obtain a t rue hal f -watt  lamp wi th a l i fe of
800 hours and over. During life the aver-
age decrease in candle-power is about 10
Der cent.- 

As compared with. the carbon-filament
lamp (J.5-  watts per candle-power.)  wi th
an intiinsic brilliancv of ab6ut 375 can-
dle-power per squate inch, and metal-fila-
r-teni lar.,pi siving 1,000 candle-power per
square inch,  the intr ins ic br i l l iancy of  the
new lamp at  an ef f ic iency of  0.5 watt  per
candle-power, or 2 canclle-power per watt,
is approximately 10,000 candle-power per
square inch. The color of the light can be
made to vary from a bright yellow, when
running at  low ef f ic iencies.  to a very intense
whi te l ight ,  when the lamp is run to the
spurtcr ing point  of  the electrodes.  The
r inge of" int r ins ic br i l l iancy betweerr  these
limits is approximately 400 to 30,000 can-
dle-power per square inch.

THE ELECTRIC.AL EXPERIMENTER

EXPERIMENTAL CHEMISTRY.
(Continued from Pagc t87'1

flame of a Bunsen burner until it is "red-
hot." Remove, let cool and examine. Ob-
serve whether it has changed to anything
else besides iron. Does i t  look the same
as before i t  was heated?
EXPE.RIMENT NO.  2 .

Put about 5 grams of l imestone (CaCO')
into a lerfe:ctly dry test tube and heat in the
flame bf the Bunsen burner, keeping the
tube in constant motion, and not letting the
heat remain upon one spot for any length
of t ime. Notice whether the l imestone has
changed to anything else. After the heat is
removed, examine the substance in the tube.
Apparently there has been no visible change,
buf the pioduct which we now have in the
tube is nb longer limestone, but has changed
to an entirely different substance ca1led
qu ick l ime (CaO) .

CaCO. -CaOfCO,
Calcium Calcium Carbon

Carbonate Oxide Dioxide
(Limestone) (Quickl ime)

EXPERIMENT NO. 3.
Put about 5 grams of sugar into a per-

fcctly dry test tube and apply heat the sarne
is in Eip.  No. 2.  Noi ic6 any changes.No. 2.  Not ice any chatrges. '

r  nof ice on the s ides of  theWhat do you notice on the sides of the
tube? Are any gases given off? What do
vou see left  behind? Add about 5 or 10
i.c. of water and see i f  i t  dissolves. Is this
oroduct sugar ?' 

The sami kind of treatment upon dif fer-
ent substances may produce entirely differ-
ent effects. In the above experiments wg
have applied heat to three entirely dif ferent
substances. In al l  three we have obtained
different results. In the first, namely the
iron, there was no change effected. We st i l l
had iron, after i t  was al lowed to cool.

In the second experiment there was ap-
parentlv no visible change in the l imestone
t  C"CO-  l .  bu t  there  was a  most  dec ided in -
visibXe change, causing the limestone to
change to quickl ime (CaO).

WEen heat was applied to the sugar i t
melted, darkened ar-rd charred, and became
verv evidentlv changed into more than one
kini of matter; gaies having the odor of
burnt sugar went off, while a dark tarry
mass was left .

Summing these three changes up, we find
that the first experiment caused a physical
change, from cold to hot. The second
caused a chemical change, a new substance
havins been formed. In the third another
chemical change has taken place. The
tarry mass is no longer sugar, but an en-
t irely dif ferent sulrstance.

to the characteristics of the "Simpsorr"
mercurv valve transmitter used by Itil-
bourne'& Clark when complaints wete or-
iqinal lv 6led in Brooklyn and Buffal. ,
N.\-" 

'Therefore, 
i t  developed that their

engineers would require'addit ional t ime, in
order to make tests upon which to base
their claims of infringement of the Mar-
coni oatent.

Tha K. & C. attorneys vigorously op-
Dosed the continuance and only acquiesced
when the X4arconi attorneys agreed that all
expense incidental to the continuance would
be paid hy them.

The continuance was secured by the Mar-
coni Company after the hearing had en-
tered the iev6nth rveek, and Judge Neterer
of the Federal Court had heard al l  the evi-
dence against the de{endant,the Kilbourne
and Chrk  X l [anufac tur ins  ComPanY,
who build the "Thompson" standard im-
pulse transmitter and standard receiver.

At Cuenca, Ecuador, an electric light
olant is under construction, the machinery
being furnished by an American concern.
A oTant is to be 

-erected 
at Daule, and a

waier and light plant at Tulean'

THE MARVELS OF MODERN
PHYSICS .

(Cont inued f rom fagc t67)
tion it gives to the electrou theory of radia-
tion makes it doubly va1uab1e.

Faraday had, long before, investigated
the spectra of different sources in a strong
magnetic field, but had failed to obtain any
resul ts.  Zeeman, however,  used a powerfu l
diffraction grating instead of a prism, ald
found that the spectral bands of any light
broadened out under the influence of the
masnet ic f ie ld.  This is  st r ic t ly  in harmony
wit l  the electron theory of  iadiat ion,  for
the field of the electron rotating in such
a field would interact with it, so that when
the fie1ds oppose each other, the speed o-f
the electron-would diminish, and wllen both
act together, the speed would increase,
while when the electron was movlng at
r isht  arrs les to the external  f ie ld,  i ts  speed
w"ould not  be af fected.  Tnstead then,  of
waves of a single length being emitted,
other waves slightly longer and slightly
shorter  wi l l  a lso be emit ted,  depending on
the speed of  the electron.  Thus the spec-
t ra l  band wi l l  be widened out ,  and,  i f  the
dispersive power of  the grat ing is  suf f ic ient
the band may separate lnto three parts
known as triplets. If the light is viewed
from some olher direction with reference
to the magnetic field, st-ill different appear-
ances may be presented.

Lorentz, was the first to suggest that the
electron itself generated the light wave,
and i t  is  apDarent  that  th is explanat ion is
oui te sat is factory.  In addi t ion,  the above
effects seem to indicate pret ty c lear ly the
existence of the free electron, and as we
see it now, the conductivity of a metal
must depend on the number of free elec-
trons oei unit volume, and their mean {ree
oath. 

' 
From experimental calculation, it

ieems there may- be five or six f ree elec-
t rons for  every atom in a good conductor
l ike s i lver .  and other determinat ions do not
varv sreat lv  f rom th is.  Al though the f ree
elei t ron theory of  conduct iv i ty  is  st i11 in
the oiastic staie, as it were, it undoubtedly
reDresents a degree of  the t rue condi t ion '
anh *ote careful  s tudy of  the above phe-

nomena will no doubt clear up many ot
these mvster ies.

lThis ' is  the s ixth bober of  a scr ics pre '

barcd, esbeciallv f or Tlie ElertricaL Etperi-'menter 
6y Mr.  Rwsh.-Edi tor . l

WIRELESS PATENT TRIAL POST.
PONED.

On Saturdav, April twentl '-ninth last' the
attornevs forihe complainant, the Marconi
Wirele is Telegraph Company,  in the case
of that  companv asainst  the Ki lbourne and
Clark Manufaciur ing Company.  asked for
and secured a continuance of the trial un-
t i l  lu lv  e iehleenth,  on the grounds that  i t '
the-Mirconi  Company,  had been in error  as
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wonderful chemical experiments?- Bo able to e{-
plain the strange reet ions and beaut i ful  changes
with which magicians entertain their audiences and
know the chemical reactions which form the bais
of many of our great industrie.

CHEMCRT{,FT, the Chemical Outfit, shows all
this and much more. Not by .reading dry bmks,
but by actualty doing the explrrments.

CHEMCRAFT contains chemiels,  aDparatus
and instructions for perlorming 52 facinalingex-
periments in Chemistry and Chemical Magic, Each
qperiment can be reDeated manv times.
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I \ , I IMIC ATOMS AND THEIR EX-
PERIMENTAL FORMATION.

(Continwed irom pa.ge tog)
the immediate-force-f ield-and that is orob-
ably the simple explanation of a cerrain
phenomenon o{ black body radiation that
has givep rise to the unnecessary theory
of the btbmization ol energy. The phe-
nomenon is. briefly, that a body does not
radiate__energy_ in a. continuous manner, but
in_ sma1l parcels or lumps that are always a
whole number of t imes the smallest lump
which becomes, accordinglv, the atom o1
radiated encrgJ. It is wheri the word. ri-
diated, is struck out of the last ohrase that
the view becomes untenable, 

^because 
it

seems that the body is well able to absorb
energy continuously, but is restr icted to
giving i t  off  in lumps. That is just the
yay og{, posj,tive-ring arom ought to be-
have. ' l  he vibrat ions of i ts electron group
will readily absorb energy from any ap-
propriate source, but will practically ri-
fuse to give back any of that energy- unti l
the arnpl i tude of the central bel lying-of the
group begins to pass the immeaiaG-force-
neld l imits into parts dominated by the in-
verse-square-1aw of electrostaticsi where-
upon the center electrons wil l  swine far
out, and,. with strong magnetic effect, ra-
clate tnelr enefgv.

Now to returi- to the rotatins 8 rine.
An electron entering an atom's"immedT-
ate-force-f ield with not too much velocity
and in a directiron tangential, or across th-e
axis_ of rotation of tlie positive ring, will
tend to spiral back and forth throueh the
plane of the ring. In an actual caie the
new arr ival wi l l  give up the excess of i ts
energy almost instantly to the atom's elec-
tron group. The latter will be set in ro-
tation in its own plane and will conse-
quently expand until its new centrifusal
effort comes into renewed balance wltlr
the.centr ipetal effort of the posit ive r ing's
f ield. Because of the mutual reoulsions bf
the electrons composing.the group. the lat-
ter 's several r ings are l ike so many cog-
wheels interlocking with one another, and
must consequently rotate with the same
angular velocity. In that case the linear
velocity of the outer rings will be greater
than that of the inner rinss and the rota-
t ion wil l  more greatly e-rpand the outer
rings than the inner rings, diminishing the
pressure of the former upon the latter.
The innermost r ing and member wil l  then
be able to behave quite independently of
the rest of the group. The innermost mem-
ber, if there is such, and which is always
a single electron-l in the middle of the
innermost  r ing ,5 ;  o r  1 in  6 ;  o r  1  in  7 -w l l l
no longer be able to remain in its central
position, but will wabble into rotation un-
t i l  i t  joins the innermost r ing, .  provided
that the latter does not thus become in
excess of a certain cri,ticdl number. and the
evidence is that the number is 8.

Considering the simple groups we find
by experiment, when they are at rest, that
the  groups  1 ,2 ,  3 ,  4 ,  and 5 ,  fo rm dot .  l i ne ,
triangle, square and pentagon, respectively;
they do not require a member inside of
them to hold them up. But the hexagonal
group, 6, or anv group larger than that,
cannot be formed without putting a magnet
or an electron inside of it to "ho1d it uD."
\A,rhen there is just one electron inside 

-of

such a r ing the latter may have 5,6,7, or
8 electrons, but it cannot have 9, or more
than 9. Theref ore, we see that i t  is a
fact, in the case of a simple group at rest,
that '  8 is the number of 'eleitrons, or of
magnets, composing the r ing. This num-
ber cannot be exceeded when there is only
one electron or magnet inside of the r ing;
and it seems that in the case of a simple
group rotating at such velocities as may
be by the conditions above cited, 8 is the
number of electrons in the rotating ring
vrhich cannot be exceeded when there is ro

electron inside. In the case of the restine
group, the addi t ion of  one more electro i
to the 8-ring, resufts in throwing the ex-
tra electron into the middle of the rine,
making the group (2+8).  L ikewise,  onl
electron added to the rotating 8-rine would
be forced to the center of ihat riire, and
from there it would soon be knockdd oui
of the atom.

Therefore, with the limitine condition
granted, one or more electrois entering
atoms whose inner numbers are 4. 5, t 1-+-5 t
and (1-16) wi l l  in  a large ml jor i tv  o i
cases be caught and will bi retained 

-as 
a

direct  resul t  of  the rotat ions which thev
impart  to the atom groups.  Such electroni
wi l l  be reta ined unt i l  enoush of  them have
entered the respect ive atoms to fcrrm ro-
tat ing 8-r ings;  any fur ther addi t ions wi l l
be thrown out  and the atoms wi l l  become
negat ive ions conforming in valencv values
to the posi t iuc aolcncl  n i t tus I  r t le.  That
rs the explanat ion of  -negat ive ion valencies.
.  Ine explanatron ot  the zero valency of ,
lor  example,  the inert  atom of  neon is now
s imp le . .T l g  g roup ,  \ 177 -T12 ) ,  o f  neon  i s
shown in Fig.  17.  The inner number of
e lectrons is  i1f7) .  Somet ime the whole
rnner number,  or  part  of  i t ,  wi l l  be knocked
out,  When 1t  returns,  speeding up in that
case under the powerfu l  e lectrost i t ic  oul l .
i t  wi l l  more of ten than in n ine cases oui  of
ten, .set  the neon group in rapid rotat ion.
-tn thrs case much more difficulty will be
encountered in again knocking ihe inner
numDer out  o i  the atom, and at  the same
t ime i t  wi l l  not  be possib le f  or  another
electron to lodge, because the rotat ine 8-
r ing wi l l  a l ready have been formed. 

-The

resul t  is  an inert  atom. That does not
explain why some members of  the combined
zero-eighth family prefer one kind of val-
ency and some the other. Exoeriments
conducted- in a large apparatus upon the
groups ot  i ron,  n ickel  and cobal t  sussest
the reason, but we will leave the queiiion
open.

In general ,  the tendency to a posi t ive ion
valency ts more widespread than the ten-
dency to a negat ive ion valency,  because
rt  rs easier  and a much more s imole ooera-
t ion to knock the insides out  of  an i tom
in col l is ion than i t  is  rotat ional lv  to assist
an invading electron to remain.-

There is  a large bodv of  atomic combi-
nat ions in molecules wh-ere i t  is  at  f i rs t  d i f -
ficult to explain the valencies as ionic in
nature.  These are such comDounds as are
not  d issociable by electro lys ls,  and mole-
cules,  such as the H2 molecule of  hvdro-
gen gas.  where i t  is  very hard to bel ieve
that either atom can be, or at least can
remain for  any t ime, as a negat ive ion.  An
explanation of such a combination is given
g laph i ca l l y  i n  ( 11 ) ,  ( 12 ) ,  and  (13 )  o f
F!S.  19.  We have there the molecule,  N2,
of  n i t rogen gas in orocess of  format ion.
Incidental ly  i t  is  wi l l  to remember that
the nitrogen gas molecule is one of the
most stable known. The snuffed-out lives
of thousands of men on Eurooean battle-
f ie lds readi ly  at test  that  fact .

ln this explanation we first see the in-
ner number, 5, of electrons oscillating back
and forth through the ring of a nitrogen
atom and into and out of the immediate-
force-field. The oaths of the several elec-
tronic vibrations, as influenced by the mu-
tual repulsions of the 5 electrons and by
the changing attraction values of the posi-
tive ring, are probably sharp-nosed para-
bolas in the manner shown. Such an atom
will be neutral only during the instants
when its electrons pass through the ring.
At all other times it will be a Dositive ion
of  5 charges and wi l l  have,  on one s ide or
the other of itself, the 5 negative electrons.
It will be like an insulated rod charsed at
one end wi th one s ign and at  the other end
with the other sign. Two rods will at-
tract one ancther in such manner as to



bring their unlike signs together. So,.-also,
two-atoms. when their charges are vtbrat-
ins svnchronously and one half wave length
ou-t of phase, wi i l  attract one another. in. a
ila"ner'intended to corisolidate all of the
l i . . t ioni" vibrat ions into a continuous cir-
iufutotu exchange of electrons from atom
;; ' ; f f i .  

--WH.t? 
there are, as jn (.13 r.  of

Fis. 19. a number of electrons lnvolved ln
ih€ ciriuit, loss of the circ.ulatory. energy
bv radiat ion wil l  be exceedlngly slow anc
tie molecule wil l  be a stable comblnatron''^ 'W. -b.t i ." .  

that, where the molecular
currents are very large an-d of the proper
form, they give r ise to the .paramagnetlc
effects of such substances as lron' AI eI-
ample is the magnetic oxide of lrol-'Ir l€s\-'r+
ln 

-this 
molecule 8 electrons- whlr l  out, ol

each atom oI iron, and 6 electrons wnl 'rr
or.ti of .ach oxygen atom. -The total num-
ber of eiectrons entering into the severa-r
circulatory exchanges of thts molecule ls
48. a combarativelY large number'

This ends ot 'r  discussion ot valencles'
* r , i i " -  t i i  i o  tS)  o f  F ig .  19  prov ide  .an
easv means of accurately rememDerlng
their distinct effect and value'

PART III .-  OTHER EVID-ENCE- --iiBanlll.c 
uPoN THE THEo-

RETICAL ATOM.
There are-somi further interesting facts

and expe-riments which bear upon the tne-
ory set torth, to wlt :

First. Atoms must ordinarily b.ound off

from one another when they colhde' r't

seems that, complimenting gravltatlon, anc

like gravitation an invariable- accompant-
ment of mass, and of the.order ot gravl-

tat ion. there must be acting -between alr

masses at very short range a torce or. re-
pulsion varying. inverselv as the thlrd or

Ligher powir of the int6rvening distances'

i . .ona' Rutherford's expe-riments with
ionized helium atoms, in the to.rm o.r posl-

t ively charged..alpha part icles shot tnrougr

thin metal tol ls, sl low.that a very rapidly

mouine atonl passes r ight. on through an-

other atom, not i ts own slze, whlcn l t  en-

.ountat, in i ts Path: and does no more

a""*"i.-ttt"" to knock a few electrons -out
Ji'tfrE'titgi'rid ""d 

to. suffer some deflec-
ii"" of ii" course. A careful measu-re-
-".rt .i ii-t. a.n..t;o" s(cn4s to show that
at the center of each atom ls a very smart
oosit ive trucleus whose charge measureo 1n

Llectton units, is equal to the lntegral num-

i. i" i- i t t .  atom's atomic weight '  These ex-
i"iiir.tii. J.^i t^t}t.t hardlv with -the large

rrosit ive sphere type of atom' l t  woulo
5;;- that- everv 

-part 
of an .atom. would

fr"". t" n" of iather small dimensions to

be able to c.t_ 9*_olilf_*X{"11't,,iX",'if,;from an oncomlng nel

""'r'ri*r-r; "i 
tO,oOo- miles a sec.ond'. How-

e.rer, 
-we 

bel ieve that the Postt. tae.rtng:t lo'
r lcctrott  gr-oup.atof i  answers the test '  I 'ur-
thermore, Dy tne rmmediate-force-fre1d law
)r ' . i rrn"a, '  the posit ive r ing of .  the tres-
oassed atom would act toward the p-oslt lve

i; ln-"t-t t t .  hel ium atom just as i f  they
*e?e 

-both 
minute nuclei at their respect-

ive centers."trt i id. 
Atthough the mass of an atom- is

,b;; ; ' l '800- t-. I  
"n 

electron's mass for

" i .r i  " t i t-"t  
atomic weight, there is. strong

experimental evidence to suggest -that tne

""--t"t  
of oct iae electrons in the - atom

;;;f G .qual to, and can not erceed, .jtst

"ir" 
.t..tt* for each unit of atomic weight'

fhe positive ring and electron group atom
has for i ts total number.ot electrons-ano
they are - ce-rtainly oclia?-tnts lntegrar
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ttrti-tb.t of the atomictiber of the atomic.- weight.
Fourth. I t  has been f99n{ t !

"Ir * .I"l I L" 3 : !1 T'r t,'T "t-i: rg4terful calculat ions by Sir J '  J '  I l lomlgn
and later confirmed by expertment.that tne
;;:r;i 

"-;"ving 
elettriC charge. increases

from the minimum existent tt I!: :l]i:g:

"i"i ir i,-1" 
infinitv, if the moving .cha
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PRIZE FOR RADIO TO THE
PLANETS.

Interstel lar wireless is so staggering a
orooosit iou that i t  makes most of us gasp-or 

imile. but M. Pierre Guzma4 of Paris,
France, has offered a $20,000 priy'e for the

- first astrono-mical telegrapher who will es-
tabl ish communication with any planet ex-
cept Mars; the exclusion of Mars should
-it e it an almost mathemitical certainty
that the 100,000 francs will remain in M'
Guzman's possessiou f or some t ime to
come. Sti l l  the Mart ians might give us
some valuable t ips of how to bui ld canals
without slides.

(Mr. Gu::man ercluded Mars as a mat'
le r of coursc, so os l tot to i .n- l .crf  crc zuith owr
fiie n'd M ii nchhawsc n ! ! -Ed it o r,)

EMERGENCY LIGHTS ON
PASSENGER BOATS.

A number of passenger. vessels at Bal-
t imore, I ld.,  have-been equipped with emer-
gency l ights, using the emergency radlo
itotage Eatter, as-an auxi l iary.-source of
oowei to operate thern. The auxiliary pow-
Lr furnishid for the wireless telegrapl-r is
ihus made to serve for emergency lightingr

RADIO CLUB ACTIVITIES.
(Continued fronx Page r72)

communication to the secretary, C. A' Coe,
at the Y.M.C.A., or to 311 Baronne Street,
New Orleans, La.

The Signal Corps Regiment of the New

fDo YoI.,

233 FULTON ST.. NEW YORK

at rest ,  to inf in i ty ,  i f  the movtng.ct ]3r ,g.e

should ever arr ive at  the speed or l lgnt '

York State Division of the United Boys'
Bricades of America, a mil i tary organiza-
t ion with comoart ies ir t  various churches, is
working on i preparedness idca and asks
the coo-oeration of the radio amateurs and
novices- of Brooklyn, Queens and Nassau
counties to make ihis idea an actual fact.

The olan is to have a chain of stations
from Hempstead to Brooklyn, especial ly
along the south shore of Long Island from
Freeport, west.

The amateurs can help in two ways. i .
Amateurs over eighteen years of age can
start a srouD of bovs in their church or
olace themselves at the disposal of the
iesiment to take charge of such a group.
2. 

-Amateurs 
and novices between the ages

of twelve and eighteen can enlist in com-
oanies alreadv folmed and be assigned to
ihe wireless iect ions.

Lieutenant Norman C. Cowper, the rcgi-
mental wireless expert of Company E, rvi l l
be in charge of the work, which wil l  con-
sist of senl ing, at regnlar intervals, mil i -
tarv wireless messages between the various
members. At stated periods the members
will assemble f or discussion, lectures and
so meet each other in a social way as well.

From those amateurs, whose interest in
wireless and patriotism will impel them to
give an hour or so each week to instruct

(Continued on Page 2r5)
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Here It Is
at Last,
Boys-

plane That Flies !
Yes, guaranteed to fly by its own power.
It will rise above a three-story house and
flv farther than the leneth of the aver-
ale city block. The

IDEAL'"HS9XBB'RACER
i6Dota f l imBy toy, t lut  e wondetful ly intelest iDg t6ol
m i D i d u r e  f f v i n g  m a c b i n e ,  e m b o d y i n g  t h e  f i r 8 !  p r i n '
c iples of aoioplane designiDg. I t  af fordB del ightful ,
l a i c i D 0 t i n g  a n d  i n a t r u c t i y e  o u t d o o r  s p o r t ,  B e a u t i l u l  i n
appeoronei.  6ubrtaDtial ly made ol  te€ted mater ials,  i t
measures three f€€t f rom t iD to propel lers.

Race Aeroplanes-It's Great Sport!

Forbright boys who l iks to "mak.
thinSs" we ol fer theIDIAL Thr€e.
Foot RACER ln knock-doeu formi
that lB, ol l  port6 arc auppl l€al  wlth
eaei ly fol lowed direct ion6 for putr iDg
tbem together.  ID tbi8 iorm (R2 q0
It  coots oEly ,  .  tPt ' !

Sold 0y leadlflg toy, sDortlng goods,
and deDartment dores. li yorifftaler
catr't gtl001y you, eef,d or{€r to us.

A Miniature Aero-

'Write 
Ior 60-Dace Aetb

Plane Booh, 
-co=ut&lnlng

lol l  lnformrt io!  obout
other Ide6l A€ropl@es,
ports and pla!6, otc.

6c, poBtpald.

Ideal Aeroplane Co.
?6-82 West BroadwaY

New YorkCitY

59:--"#'?li
|7 manufabturFadjust-
ed to the gecqnq, Pgsitione' ffi-
Derature and laochfonlsm.- Dn_
i:a8ed at factory into Your cholce
of theexpuisito new watcncases.

l9 Jewel

Tbe IDEAL ThT.e-Foor RACER wi l l  go with" agaia8t
or ocroao the wiDd. can be easi ly taken ap&tt  oual cor-
tiotl iD o small ptrcktrce'

/2 You can aet this neronlsre comDletoYou con get this oeroplono coBpleto
with Ideal Pot€nt Friction WlDtler,
packei l  iE ottract iee box,for {? (0
o D l Y  Y s . u

ffis#* Burlington
i'}i,nlT*rllf !ffi +'g"tT*:#J:{dy.{":ttrrj;{i
Iltrite Today for Free Watch Book

REE 8""i:l$,1T'.?
Practical lfechanical Books

FOR HOME STUDY
5esf, 5ooffi rur srt!!rr- n:

cians. Teleohone Men' [*:ll
Motion Pictue opera- fiLtl |;ffi
tors, Engineers, Railrgld N; 11 | Srnnrtrrrc ^""
Men, Motomen, Dratts |rv ll I LIGHTING
men ,  Au tomob l l o l  l l  I  v r - f f i v
Mecbaniciane. Piumbers' I il 

-

Carcenters, B ui 1d e rs, I ll
Sign and Card Writers, I ll
also Bookkeepers and I ll
Civil Service ApplicaDts. I ll

t i l

F. J. DRAKE & CO. L ll
Dept.6. 1006 MlchisanAve. $ll

CHICAGO- 
Sent Postpaid fo! t1.00

Yow benefrt bg mentioning "Tke Etectrical Erpirimenter" wken writ ing to adoertisers
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At last! A Beautilul
Praelieal

PHONOGRAPH
AT

- r

rf
A Price Everybody Can Alf;ord

It is the most compact phonograph
on the market. Its construction is
all metal-beautifully f inished in
black and nickel. It wil l harmo-
nize with the furnishings of the
finest homes.
It plays disc records of all sizes-
the largest and the smallest.
No other phonograph gives a finer
or truer reproduction. It is natural,
clear, and beautiful.
I t  reproduces v io l in,  band, organ,  operat ic
or  any popular  selcct ion wi th r ich,  perfect
tones.  No phonograph plays more l i fe l ike
voca t  o r  l ns t r umen ta l  mus l c .
The Stewart  Phonograph br ings to every
home-yours-1l.re opportunity to enjoy the
best  of  the wor ld 's f inest  music at  a or ice
every fami ly can af ford,
With equal  c learness and perfect  reproduc-
t ion the Stewart  p lays al l  famous operasl  a l l
t he  I a tes t  " r ags " ;  a l l  t he  humorous  en  re r t a i n -
ing pieces;  a l l  the monologues;  a l l  the f ine
tenor,  bar i rone and soprano select ions;  a l l  the
great  thr i l l ing band pieces.

This g ives to mi l l ions of  people the f i rs t
opportuni ty to hear and enjoy al l  of  the
wor ld 's best  music in their  own homes.
The Stewart is the phonograph the whole
wor ld has been wai t ing for .
Its introdr,rctiolr marks a new era in the
history of  music,
Do not  wai t  another day.  Order a Stewart
Phonograph at  once and make up for  a l l the
fun and good t imes that  you have missed.

NATIONAL ELECTRIC CO.
6 S. VVABASE AVE, CIIICAGO

Radio Operators
and Engineers

Attention
A few vacancies in Company A, lst Battalion.
S igna l  Cc , rps ,  N.  C. ,  N .Y. .  lRad io  Comoanvr .
are being held open for competenb radio opi:r-
aLors and engineers. between the ages ol" 18 and
30. All men mounted. Instruction in horse
manshii), packing, signalling, small arms, undor
United States Army Instructors,
Radio men wbo desire military training and
rea;l preparedness, col:m unicate

Commanding Officer,
Co. A, lst Batta'ion, S'gnal Corps, N. G. I.L Y-

34th Street and Park Avenue,
New York Citv.

THE ELECTRICAL EXPERIMENTER

This explains the excess mass of an atom
over and above that carried bv its com-
paratively quiescent electrons; ior, in or-
der that  t i re posi t ive nucleus of  ihe atom
shall become an extended ring, instead of
the minute spherical body-driven in upon
itself by its own reaction in the ether-
which i t 'would otherwise be,  i t  is  necessary
to assume that the nucleus, or ring, is ro-
tating very rapidly at perhaps not far
short  of  the veloci ty  of  l ight ;  and is  thus
sustained in ring formation by its own
centrifugal effort. The electromagnetic or
moving mass of  such a r ing would reach
a high f igure depending rrpon i ts  veloci ty
of  rotat ion;  and i t  seems that  th is f igure
i s  abou t  lB00  t imes  rhe  m in imum o r  i es t -
ing mass of  the r ing 's charge.

On the other hand. the terr i f ic  rotat ion
o f  t he  pos i t i ve . r i ng  w i l l  p rohab l y -no t  p ro -
duce any sensib le magnet ic f ie ld I 'e)orr t l
a most  minute distance f  rom i tsel f  ,  be-
cause  o f  t he  nea r  con t i nu i t v  o f  t l r e  r r os i -
t ive charge.

Fi f  th.  Radioact iv i ty .  There are three
pr imary types of  theoret ical  v iews in regard
to the electronic atorn.  These are:  f i rs t ,
the "solar  system" atom having a minute
positive nucleus or central "sun" aroupcl
which electrons revolve in rniniature or-
Jr i ts ;  second, the posi t ive-sphere atom wi th-
in which electrons may be dist r ibuted at
rest  in concentr ic  shel ls ,  or  in rotat ion as
a  p l ane  g roup ;  and  t h i r d ,  t he  ro ta t i ng  pos i -
t ive r ing ar-rd ins ide plane group of  e lec-
t rons of  the type which we have discussed.
The first of the above types is incapable
of  even beginning to g ive a real  explana-
t ion of  radioact iv i ty  the author bel ieves,
because the spl i t t ing up of  the posi t ive
mass, which radioactivity demands, cannot
be seen in the "solar  system" atom's case to
proceed f rom any adecluate cause provided
in the lat ter 's  nucleus.  The second tvoe,
the posi t ive-sphere atom, cannot furnish
the explanat ion unless the posi t ive sphere
be set  in rapid rotat ion.  and t l - ren i t  would
not remain i. positive sphere, but would be-
come a posi t ive r ing.  The rotat ing-posi-
tive-ring atom, a1one, has an adequate
cause in i ts  own great  centr i fugal  force for
an occasional  radioact ive explosion.  This
would occur uncler  such external  condi-
t ions as would impose severe c l is tor t ion or  a
lack of  external  counteract ing pressure up-
on the rir-rg.

From these theoret ical  considerat ions and
from the astronomical  and spectroscopical ly
observed fact  that  the oldest  and most con-
densed suns have oresent in them the heav-
iest elements, it 

-seems 
certain that the

atoms observe a certain general equilib-
r ium wi th respect  to the pressures under
uhich they are formed. Owing to the mu-
tual  inverse th i rd or  h igher power of  d is-
tance repuls ion of  masses,  a body of  smal l
atoms at  even absolute zero temDerature
wi l t  occupy more space than the same mass
condensed into larggr atoms. Therefore,
as the pressure of  a star  mass increases.
the in i t ia l  smal1 atoms wi l l  be coalesced
into larger atoms, able to withstand that
p ressu re .  Then ,  a f t e rwa rd ,  i f  t he  p ressu re
be  removed ,  t he  l a rge  a tom w i l l  t r y  t o  ex -
pand  back  t o  i t s  o r i g i na l  s t a te .  and  w i l l
become like a violent leashed explosive,
awai t ing only the propcr imprr lse to rup-
ture the continuity of its fiercely revolving
ring and to throw off a portion which be-
comes the neu/  atom ejected in the process
of radioactivity. It is, in a71, a simple case
where the k inet ic  energy of  r ing rotat ion
has increased under certain favorable con-
d i t i ons  a t  t he  e rpense  o f  po ten t i a l  ene r -
gy ;  and  now  unde r  ce r t a i n  o the r  cond i -
tions radioactivity shows the excess of the
ring rotation's kinetic energy reverting
lrack to potent ia l  energy,  in part ,  and to
kinetic dissipation in heat.

The case is not yet well enough set forth

to. venture any definite conjecture as to just
what is the nature of the imoulse which.
l ike the fu lminat ing cap and 

' Iuse 
at  the

base of  an explosive,  sets of f  the unstable
energy of a radioactive atom. The geo-
metric-progression 1aw of radioactive dis-
integration seems to indicate that the im-
pulse,  whatever i t  rnay be,  is  in a manner
acc iden la l ;  j u s t  - as  r l r e  exp los i on  o f  any
particular one of a. large number of little
pi les of  ammonium iodide in a room fu1l
of flies would be an accident depending
rrpon which pi le a . f ly  happ.erreC. to-  a l ighi .
\Ve  a re  i nc l i r r ed  t o  Le l i eve  t ha t  t he  impu l se
comes f rom wi th in the atom rather than
f rom w i t hou t  and  t ha t  i t  has  i t s  immed i -
ate or ig in in some unusual  d isturbance of
the electron group,  such as an excessively
rapid or  ecccntr ic  rotat ion of  the lat te i .
In this connection it is a very peculiar and
s ign i f i ca r r t  po i n t  t l r a t ,  o f  a l l  o I  t he  poss i -
D le  e l ec l r on  g rouus  a l r d  consequen t  a toms
rvhich we shbuld-  exl )ect  to e i is t ,  only a
few have surv ived some age-old p iocesi  of
select ion;  anct  these,  as shown i r the f loat-
lng-magl lets exper imel t ts ,  are the ones Dos-
sessing the largcst  amount of  r ins- fbrm
syn t t r t c l r y  and  l r a r  i ng  i n  mos t  cases  euen
nuntbcrs of electrons in the rings. There
are myster les yet  to explore,

We wi l l  g ive some weights and measure-
ments of  the elements in the sub-micro-
scopic universe f rom which we now emerse.

1 'he nrass of  an electron is  f rom 86 to
100. and upward,  dependirrg. .upon i ts  -ve-
locl ty ,  one one-huudred-oct i l l ionths of  a
gram. Its negative electric charge is 4.89
one ten-bi l l ionths of  an electrostat ic  uni t .
The mass of a h1 drogen atom is about 162,-
000,  one-hundred-oct i l l ionths of  a gram,
and th is is  about 1800 t imes the mass of  an
electron.  The masses of  other atoms are
to the mass of  the hydrogen atom as the
ratros o l  therr  resoect ive atomic weights.
There are about 27 quint i l l ion,  500 quad-
r i l l ion molecules in a-  cubic cent imeter of
hydrogen gas nnder atmospher ic Dressure
and at  0 '  Cent igrade,  or  a l - . rout  615 sext i l -
l ion,  700 quint i l l ion atoms in a sram of
hydrogen under the same condi t ions.

The End,.

WATER WHEEL DRIVES FOR
PRIVATE LIGHTING PLANTS.

(Cont inued f rour,  page r8r)

.  In desigrr ing and bui ld ing water wheels
th_ere ts qul te a wide lat i tude,  and there is
of  cor l rse norhing gained Ly construct ing a
wr ree l  o t  tw l ce  t he  necessa ry  s i ze  o r  v i ce
versa.  A s imple design sui table for  ama-
teur construct ion is  shown at  l i ie .  1. .

The oversl-rot water wheel here illustrated
is not  a re l ic  of  ear ly days,  but  a modern
home-made wheel ,  bui l t  by Mr.  Arthur
Scott  of  Woronoco, Mass. ,  io furnish him
with power for  several  home tasks.  The
wheel is 14 It. ]n diameter and drives a
100 volt generator, which furnishes suffi-
c ient  e lectr ic i ty  for  l ight ing f i f teen l6 can-
d l e -power  l amps  i n  h i s  home .  He  a l so
uses the wheel  to fumish Dower for  run-
niug. the laundry,  sawing wood and turning
a grrndstone.

As aforementioned, the oaershot type of
water wheel  is  the most desirable 1o use
when possible, as it is the most efficient.
In this design of wheel a sma1l amount of
the work is done by the impact of the water
as i t  enters the buckets (see Fig.  2) ,  b l t
the major  port ion is  accompl ished bv the
weight of the water as it d-escends iir the
buckets.  For the reason that  only one-hal f
of  the encrgy due to the veloci ty  of  the
enter ing body of  water proves ef f lc ient  by
the force oI  impact ,  the veloci ty  of  entry
for an overshot wheel is usuallv made as
smal l  as becomes consistent  wi th a orooer
fi11ing of the buckets. Hence it is- prif-
erable to conr ider the head that  produces

July,  r9r6
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.the velocity of entrY
oart onlv of the total
iart of ivhich is taken
of the wheel.

Referrins to Fies. 2 and 4, we see that
the water Jrom t f ie lake or  st ream is led
throush a florne,constructed of boards or
concrEte. A sluice gate controls the amount
of  water suppl ied to the wheel  buckets as

becomes evihent .  The depth of  water in

the f lume should not  exceed 8 to l0 inches
on the average. The sluice opening is pro.-

v ided wi th in i ron or  wooden l ip.  which
euides the stream of  water into the buckets.
l " t  should be so designed that  the water

will enter the first, second or third bucket
from the vertical center line of the wheel.
Note the extended s ides of  the f lume at  A,
on either side of the wheel, which serve the
purpose of .  reta in ing the water in the buck-
ets,  especia l ly  when star t ing the wheel .
The ouler  r im of  the wheel  B,  known as
the crown, rotates close up to the sluice
opening.

To begin with the init ial  design factor is
the peripheral velocity, V',  of the r irn of
the wheet. It ranges from 2'l to 3 feet
Der second in sma1l wheels up to 10 feet per .
second for the larger ones. The total fal l '
H (see Fig,. 2), determines the diameter

a small fractional
head, the greater

up by the diameter

Flh4

(;':*.-y*-n r,'1:1ffi
Fis. 4. Sugqested Lav-out of Water Wheel
Pl int .  Inc ludins Dam.Flood and Sluice Gates'' 

Screen,-Tail Rae, and Dynamo.

D, of the wheel, as also the factor I{r, or the
head required to produce the desired ve-
loci ty  of  entry V" of  the water into the
Lucl iets.  As the veloci ty  of  entry V" is
alwavs hisher than the velocj tv  of  the r im
of t l ie  wheel ,  i ts  value may be ascerta ined
direct ly  f  rom the f  ormula:

V":L7SXVI

There are of  course f r ic t ional  losses en-
countered by the water flowing through the
flume and gate, and it is well to use the
fol lowing expression to calculate the head
IL, necessarj to produce the entry velocity
Vu :

v 2  1 / 2
H r : l J  ,  " : 1 - 1  O + ' . l zL X

Knowine these values the diameter, D,
of the wiieel is found by deducting H'
f rom H, and consider i r rg the requis i te
clearance between the wheel  and the s lu ice
l io S' .  The speed of  the wheel  in revolu-
t ions Der minute 1R.P.M.)  is  dependent
upon ihe per ipheral  veloci ty  V, ,  and the
diameter D in feet ,  and may be computed
as fo l lows:

6OYV, 60X]/,R. P.II. : i#.woxn
It is usual to figure the total number of

buckets, Br as equal to 2.5 to J times D
(the lattei exprissed in feet),  and the
deoth. d. of the buckets from 8 to 15 inch-
es: depending upon the size of the wheel.
Ttre bieadth-of the buckets, b, should be

2 r l
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so proportioned that they will be only
partly filled, in order that they may retain
the water as long as possible. The for-
mula here cited for the breadth value, b,
may be used:

eD : 3 . 5  -- --- 
dXVt

In which b is the breadth of the bucket
in feet, d their depth in feet, arrd Q. the
fuantity of water iir cubic feei per sicond
supplied to the wheel. Where the width b
of the buckets or wheel is more than 3 to
4 teet, it is found advisable to insert a third
or fourth crown X (see Fig. 3), This re-
lieves the srrain on each buikef. In build-
ing a" water wheel it is imperative to see
that the buckets are evenly-and accuratelv
spaced around the crown rings B, B. X,,Iore1
oler, i f  the highest ef lrciency is desired the
buckets must be careful ly designed in or-
der that the water will enter them freelv.
and with l i t t le shock..besides being retained
as rong as practlcaDle.

For those who wish to bui ld simolv a
small  wheel, without delvins into leirsrhv
calculat ions, the bucket deslen show;.at
l ig. i  

g, may be ut i l ized. 1Jere, knorv-
ing the rrumber of buckets, i t  is an easv
matter to construct a template in the man'-
ner indicated. The angle of the wooden
bucket, also i ts height at the bottom are
given. Ordinari ly ihese buckets are se-
cured part ly by means of wooden str ips,
nai led or screwed to the inside of ihe
wooden crown rings B, B (Fig. 2); white
pine or oak proves serviceable for the
woodwork throughout. They should be at
least 3f" thick and are sometimes f aced with
t in or galvanized iron. Some bui lders ore-
fer to use steel buckets and where i i  is
convenient to bend or form from r/6" or
thicker sheet iron or steel, advantasJ mav
be taken of the more eJicient shioe oi
bqcket i l lustrated at Fig. 3 -\ .  The ends
of.the iron buckets may-be lapped over and
drilled to facilitate thelr mouhiing, or they
are in some cases mort ised into wooden
rims. Metal rims and buckets, riveted to-
gether, make a first-class job.

Proceeding to the design of metal buck-
ets as outlined at Fig. 3 A, the curved line
A-B is first drawnl forming a parabolic
curve. It corresponds to the path taken
by a project i le when ejected horizontal ly
(as shown in Fig. 3 C) with a velocity
equivalent to the velocity of entry into the
D U C K C I S  V e .

Referring to Fig. 3 C, A represents the
starting point of the projectile (an iron
ball ,  f  or instance) and assuming f or ex-
ample that it is shot horizontally toward
the right with a velocity of say 80 feet per
second, then succeeding increments for the
Znd, 3rd,4th and 5th seconds are as shown.
The'horizontal as well as the vertical lines
I, J, K, L, etc., are laid off on a correspond-
ing scale. The effect of gravity on the
projectile or moving body is to pu1l it
downward at the rate of 16.08 feet in the
first. second; 64.32 feet at the end of the
second second, etc. The distance through
which. a body fal1s in a certain time in sec-
oncs ls :

h:t  st ' :+X32.r6Xt2

where :-h is height in feet fallen through;
t, the time in seconds body is falling.

In Fig. 3 C, lay off the vertical distance
A-I to represent 16.08 feet (drawn to
scale); complete the paral lelogram A 1 B I,
when B will represent the point the pro-
iectile has reached at the end of the first
iecond's travel. - Repeat the operation; ob-
taining in turn. the.points. C,.D, E, etc., and
a curve passing through these points is

found to be a parabola. Distance A-J:
64.32 feet; A-K:!44.72 feet, etc.

Resuming the discussion of Fig. 3 A, the
arc C-E, is drawn with a radiui R. equal
to I  D; D beins the diameter of the wheel
in feet. This cuts the parabola at a, result-
ing in the distance e, which is equal to I
the thickness of the flume bottom, and olus
the clearance between the crown of 

-the

wheel and the sluice way. Arc F-G of the
crown rim is drawn from the same center.
From where this arc cuts the oarabola at
point b, draw a straight line A b, marking
the point at,  at which A b intersects the
crown arc C E. Next draw arc m c, from
b as a center with a radius d (depth of a
bucket). Draw the radial l ine c f ,  outl in-
ing next the shape of a bucket a1 f, using
the radius r:a1b. Mark off the distance
c g to equal 'l 1,1 bein9 the distance be-
tween the points a and ar. Line g h is now
drawn in paralle1 to c f. Finaliy join the
curve a1f, and the line g h, with an arc
whose radius is equal to 1. We now have
the outline of an ef;ficient bucket. and bv
means of a sheet iron pattern or iemplat6,
all the other buckets 

- 
are laid out- and

f ormed. The pitch t of the buckets is
ascertained I-rv dividins the outer circum-
ference of the wheel"bv the number uf
buckets. Likewise the soie pitch t, .
_ The cotrplete wheel is illustrated partly
in section 

-at 
n;g. 2, and the spokei ari

very well  formed of 2 by 4 inch t i inber
for ordinary size wheels, sby up to 15 feet
diameter. For small  wheels, the cross
bracing K need not be used. It strength-
ens the rotat ing mass greatly however. The
a.rrangement of the hub and spokes is on-
tional and several schemes are suggested in
Fig. 3 at D, E and F. At D and E, the idea
is to use a discarded steel wagon axle,
which being square at the center enables
us to clamp. i t  securely between two pieces
ot heavy t imber grooved out as Figs. 3
D and E, indicate. The two hub t inl l :ers
may be bolted together as at D, or clamped
together as E shows, where use is made of
two,wrought iron ̂ clamps,.bolted together.
AS Decomes manltest, t t  Is now an easy
matter to build up the frame-work of thi
wheel. _Another spoking scheme appears at
Fig. 3 F. This ci l ls f& two circuiar iron
plates, to which the wooden spokes are
bolted, Two heavy iron rings are also
bolted to the spokes and plates and a stout
steel pin passed through them secures the
circular (cold rol led machine steel) shaft
quite solidly.

Several details regarding the buckets are
illustrated at G and H, Fig. 3. The sole
and crown rims B, B, Fig. 2, are usually
nailed or screwed together. To render the
bucket section more rigid, iron tie rcds (3A"
wrought iron stock, threaded on both ends)
are general ly passed through spokes, crown
rims and all. The wheel should be so laid
out so that these tie rods come asainst the
back of a bucket, and not in thelenter of
the bucket opening. A better scheme is
seen at H, Fig. 3, in which two 1ft" or
3/76" iron plates are placed on the outside
of the spokes at the top, and the tie rod is
then passed through the spokes only, and
not through the buckets. The crown rims
are secured to the spokes by blind or coun-
tersunk bolts as shown. In building such
structures as this, care must be exercised
in squaring dp the spokes so that they are
exactly at right angles to the shaft. A
carpenter's steel square will help in this
woik, but a 90' template should be made
with a length eqrral to the radius of the
wheel. Use the same size lumber through-
out on any certain parts so as to balance the
structure as well as possible.

Referring to Figs. 2 and 4, the general
instal lat ion features wil l  be apparent. The
first part of this paper considered the quan'

Ilou beneft b! nentioning "The Electri.cotr Erperinentey'' when writing to adztertisars.



July, 1916

titv of water necessary Per
minute to develoP one horse'
oo*.t. .tc. It is best, and in
?act usual, to make the flume
40 io 50 per cent. iarger than
theoreticaily calculated-as tlie
orintitv of- water suPPlied the
iir-..i 6"" be governed.bY^the
sluice gate openlng used. lne
i"tt.t l. sometimes reg-ulated
automaticallY bY a, fly-ball
sovernor attached to the water
i ,vheel; the sluice oPening be-
ing reduced when the sPeecl

"*ie.ds 
a certain Predeter-

mined value and vice -versa'-- 
The f lume is commonlY made

of p lanking,  but  concrete makes

an'e*cel le-nt  one a1so.  Ex-

tended splash boards, A, Pre-
vent undue waste ot water ano

to boost the efficiencY stil1
more. an iron or wooden aPron'
I\I, may be secured to PiPe suP-
oorts.  

"and 
in th is manner the

water will be Partia.llY Pre-
vented f rom leaving the buck-

" t t  
t . tot .  theY have reached

their  lower or  emPtYing Point '
As the weight  of  ihe water in

the buckets is the most imPort-
ant  {actor  in the Product ion ot

useful  work by t l ie  wheel ,  i t  is
seen that  th is ind other ref ine-
merlts are actuallY worth while'

It is best to line the tai'l race,
where the water leaves the
buckets . with concrete, as Fig'
2 showi. For smal1 wheels
developing 5 to 10 horsePower,
j t  is  permissib le to suPPort  the
i o u r n i l s ,  e t c . ,  i n  s t a n d a r d
ihuf t -h" t rg. ts,  avai lable on the
ooen market f rom anY ma-
chine supply dealer. A belt
dr ive pul l iy  may be mounted
direct ly  on the shaf t  as shown,
and iir this waY anY sPeed
ratio, for driving a dynamo or
othei apparatus, may be ob-
ta i r red.  The dynamo onlY maY
be enclosed,  or  the wheel ,  dY-
namo and switchboard can be
housed in, as the building out-
i i ne  sugges ted  i n  F i g .3  i n -
dicates.

As an example of a water-
wheel designed after the rules
here given, the following data
may Drove interest ing:  The
deslen in quest ion is  for  a con-
sumit ion of  10 cu.  f t ,  of  water
per second or 600 cu.  f t .  Per
minute. The total head is 25
. feet .  The per ipheral  veloci tY
of  the crown 8 f t .  per second;
veloci ty  of  entry Y":2Yr and
the head necessary to Produce
the veloci ty  of  entry or  Hr,  is

. . . ,  l o "
equar to I . t ) / \AE3i

or 4.38 feet. Assuming H" is
4 feet, the wheel diameter D is
25 n-rinus 4 or 2l feet. The
number of buckets, BNmay be
2.5xD or 52, and" the resultant
bucket  o i tch  on  the  ou ter
crown periphe ry-15.218 inches.
Making the depth, d, of thtj
buckets 12 inches, the breadth,

^ .  -  o  3x10
D, can De 

"X afi ot gXT
--3.75 feet. The

speed in R,P.M. by the formula
previously cited is found to be
7.28 R.P.M.

Figuring on 25 f.eet total
head, 37,500 lbs. of water con-
sumed by the wheel per minute
and 70 per cent. gross efficiency,

the horsepower H.P. developed will be: \

nle.=2s#1Jd300x.70=1e.88efiectiveH.P',
In the next paper the manner of wiring up

the dynamo, switch-board, distribution circuits,
determination of sizo of wi1e, etc., will be taken
up. Also how far low voltage lines can be run.

' 
in lhe Dast 23 yem lo the fundamentats*oFjiiiritij'rjitiitii&i inl
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tivity-efrecE;I the curi€nt-magnetigm-lectro-magnetic indudioD-itrductio!
coils-dynamo prlncipl€t-classes ol dynamo-f eld magnets.

No.2GuideF*?l?Fj*?t"fi ,3*,*.1,';.39,6-*J"y""l#31111*:
mutation and the comdutator-brushes aDd the brush geararmature constludioa
-motor DrlrclDleFarmafure reactio4 in motorFsbning a motormotor cal.
culations--brake liorse oowceolection and Installatlon of dvnamo3 and
motorsTerlormancelufl €-locatiotr-Ioundatioo-belts-auxlllarymachin€3.

l\lo,3Guide3$*,?i*:.3p,,:fr93"'.ft10",tlt"ti11?i.1""s:.i
-resistancc measutemenFchlistie blidgtesting sets-Ioop tesb-potef,tometer
-arnatur€ Yoltmetof and watim€totsmultiplietrlectro"dynamomcters -
demaDd iidicators{att hour mot€rr-operatlon ol dynamoa-lubricatioE

10 Practical Volumes
Leather bi"ging-pocket size
BRIEF OUTLINE OF THE CONTENTS

demaDd iidicators{att
- troubles-couplhg ol- troubles-couDlhs of dvnamos- armature troubles- care ol commutator atral
brushes-heatinroiorating of motofE-sbrtelrspeed fegulators.brushes-heating*oioratlng of motofs-startelrspeed regulatols.

No.4Guideg8"",f *[1".*gg3?ff,""rt3"q,*:1lTf.r3$:
culatlonc-inslde, oubide, and undelg"ounal wiring*witing of buildings-siga
flashersughtsing protectioo{toEg€ batt€r}qectifrelstorage battery systems.

llo.5Gul'deF,tlg?1",,,??1?,8,?1T.1#,1?"'P:,?.t',?I;g:f.:
rent diagEmFthg power tactoHlt€rnator prlncipleg+lemator coD.
stuchor-lterDabr vhdirgs.

Itto.6Guideff"'*1?l?""3,?*,pf"fl?99*$lt"HF""il""T::
ductlon motor princlplgs-onstruction of alternating current moto$-4. C.
commutatot motors-owet fuctot ol induction motoE-tran3fotmeE+lans'
lormer losses-hnsforher codsmctioE-tresformet cotrEectio6-trdslorDet tests
-convertgfg-eclrfers.

No,7GuideF,t3*?it""339,€3.'39:f"*o.4#fg*11LTil
phases-swikhttrg devices-iruit breakerrrelays-lightnitrg protedor appatatus
-replating devices+yDchrcnous coadeNe6-itrdi€ting deviceFm€t€tg-
power Iactor indicatoE. a

No,gGuide9"e"ttl,'#*?:,8,y*fl 9".'_L?"o.i}.|.1l'f, llgr.t:i
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What Grs Say
"Every Electlician, Openting Engineer ot Studetrt rho wets to
advalce himsell io the Electrical field should have a set of these books.'.

JoHN KELLEY, 116 Uaiol St., Ne@k. Ohio.
" Forthe man not gettlng a college hlDlng, and evetr lB that ee. i el
slncelely say I do lot believe there is a befrer set ot books oo the market
today." LLoyD D. HuraN, Dalto!, Ohio.
"WecoDslder Hawkins Electrtel Guides thehost compact aodcooDlete
set ol electical relele[ces in the market,"

NoGGLE ELECTRTC WoRxs, Motrtsey. Cal.
" Ilawkbs surely kdors tbe art ol condensing informatio!. , ,

ELDRTDGE F. BALL, Buckland, Cou!.
" I thlnk they should be iqthe huds ol everyone who has aDrhins to do
with Elecricity." 'f. E. MURpHy, Oraagl, Va
" Fot the plactical eletrlcla!, they are the best books published-wofrh
Eatry tiEes their price," L. C. WacNER, Wyoning, IIL
'I have gaiaeal valuable lnlomado! from them vhich has helped mE
directly i! Ey liEe ol vork." I{EWN NoDNBERG, HoboLe!, N. J.
" They are wondedul valua Eyerythitrg ls so clear and cotcise. Evct
one who had tro knowledge oI Electricity would have no difficulty lE
grdpiDg the tacts." F. I- TAyLoR, Amsbury, M&
" It is the best wolk a! appreDtice catr study il he saab to get ahead h
his trade. As a relerence for the experienced worker HAWKINS ELEC.
TRICAL GUIDES de uqexcelled." l. MCCLELLAN, ChiUicortre, Mo.

l\to.9Guide.ct33:?t"f",:J"9"?"T"ff;*:*9.1*r,H$ft :
telepghy aDd telephotrfwiroless-electric bells-electric lighting-
phorometry+lectdc railwayFeledic locomotives<ar li ghtiDg*oIIey @
oDelatioo.

No,IoGur'defi8""t?t"^F,gg$8f, "*":f.'ig3;lt"E'"t""9motion pictules-gE engitre ignition{utomobile seil-staners and lighting
systems-elechic vchicleFelevatots-cranes--pumpFair compressors-
eledric heatinrolectrie wsldlngsoldering and brazing-indusrial
elecholvsirelectro-platintseledro{heraDeutics, X-rays, etc. ThiS
numbeicootaios A C0MPIETE fiEIADI REFEREIICE llt0Ex 0F IllE G0ilPLEIE tlEnARI.

- .  . O  . 7Shipped toYouFREE
Senil no noasy. Eramine the booke fst Deoide for youtself that
Arcy are the most complete library oi Elecbicity eve! published and that you
@atrot afrord to be without them. Every book is complete in itsell, but the
coEplete set is tbe best b6gaio. Tbe last volumes have just coEe oS the press.

EasyPaymentsF.T*f,liii;'"""r"{"1tE*lilf;*""'l'"7
ofrenng, See the books 6rst, theE decide. It you decide to k*p them you
@ make settlement at ody $1.00 motrthly util paid tor.

THE0, AUOEL & G0.' 72 Fifth Ave,, llew York

For higger pay
and hetter position

Send the coupon today for FREE examination of
IIAWKINB ELECTRICAL GIIIDES. These bookd
will mean Eoney to you, as they have to thoueands ot
others. They lit your pockot aril your pocket book
Beautiiuuy bouDd iD flgxibl€ black lather with sold edses.
Easy to read aDd handle. You 6! carry each sir-gle volimE
about with you uDtil ycu have mdered it. Only g1 ier volume
and ownels ol the set say thelc are oo bd6 Elcctrical books at
any pdce. Setd lor your set today dd Ee it seve! days FnEE.

a SiSnature
I' O c c u p a t i o t r . . . . . . .

I Busins Address.
T
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EXPERIMENTAL
ELECTRICITY

COUR.SE

cefr{ssncK
a,ad,

H.\X!tSECOR,

@
EXPERIMENTAL ELESTRICITY

COURSE IN 20 LESSONS
By S. Gernsback and lI. W. Secor

A new course of the theory and practice
of electricity for the experimenter.
This is undoubtedly one of the most com-
plete and comprehensive treatises on this
Special subiecti ever ptrblished.
The book i! written-bv the same authors
as the now famous'(W-ireless Course in 20
Lessons."
Every phase of erperimental electricity is
treat6d compreheirsibly in plain English.
It is a book not onlv for the beeinner. but
for every experim"enLer and ituderit of
electricitv.
All the kirowledEe of the authors has been
d.evgJe{ to,making the study of electricity
slmDle ro t'ne lavman.
New experiments are described and ex-
plained. and nearly every application of
electrrcrt'y lnmodern IIIe.ls glven lnslmpre
language.
It 

'is 
lhe m6s! semplete and practical

course ever published,'not only useful, but
absolutely neeessary to everybody inter-
ested ih electricitv.
The book contains 128 pages, more than

Thoc.N \flrern.

400 illustrations.
. Cloth Bound

Ready for distribution July 1,

Experimenter Publishing Co., Inc.- 
233 Fulton Street, N. Y. CitY

I am sendins vou herewith 75 cents for one copy of you
new Coursein Experimental Electricity,by S. Gernsback
and H. W. Secor, lo be delivered to me after July 1, and
uot later than July 10, 1916.

Name, . .

Add, ress .

Price, $1.00
1916.

$necial advance price tothole using the. coupon is /$ cents per copy, de-
livered not later than JuIy 10, to every bulner.

On all orders placed aft6r July l, the price is $1.00
Yow benefit b9 mentioning-!' l fhe Electrical Erperinentey' ' wken urit ing to ad'aertisers

Toun.
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RADIO CLUts ACTIVI-
. TIES.

( Cofii,nueil from lage zo9)
others and create a co'tn/any ot
section, the regiment is esPe-
cially desirous of hearing. It
wi l l  co-operate with you in
every wayr shorving you how
to create and organize a com-
pany.. helping you. to obtain
recrults and solvlng every
problem that may confront you
lvrthout the cost oI one Penny
to_you. .  _ .  .

In addit ion i t  wi l l  Place at
your disposal the.many advan-
tages that the regiment and the
National Organization has to
ofier, such aJ a summer camp,
a short distance out on Long
Island, where you and your
bovs mav spend their vacation
or the week-ends; a bicycle
club, which takes r ides to vari-
ous nearby resorts; an athlet ic
deoartment. reviews at armor-
iesl parades,. f ie1d days and
maneuvres. visi ts to points of
technical and historiCal inter-
est.

Moreover, if you desire, you
can instruct 5'our boys in in-
fan t ry  d r i l l ,  s igna l ing  iv i th
flags, telegraphy, telePhonY,
first aid, etc. Already con-
siderable progress has been
made bv the resiment and
over tw; hundred and f i f tY
members are enro11ed. Com-
panies are already establ ished
in Brooklyn, and at Lynbrook,
Valley Stream and Freeport on
Long Island. Within the next
few months additional com-
panies are already scheduled
lor Brooklvn. Rockville Centre,
East Rockiway dnd Rosedale
on Lons Island.

In oider to see the actual
oDeration of this work the
r6aders of this publication are
invited to visit the headquar-
ters of Companies A and B,
which drill 6n e,rety MondaY
evening frorn October to JulY
at the-Grace Reform Church,
Bedford Avenue and Lincoln
Road, Flatbush. The telePhone
and iadio squads are seen in
action in the illustrations here
oresented.- 

This association was organ-
ized several years ago and is
the oioneer club in this kind
of work in Brooklyn. Its
equipment is valued at several
hundred dol lars and is the
most complete of any organ-
ization outside of the National
Guard. A prominent officer of
the Guard recently remarked,
after seeing them dri l l ,  that
they were the most efficient
cadet orsanization that he had
ever seeir. They have a reg-
ulation field wire cart and can
install telegraph and telephone
stations very rapidly. TheY
also have a pack wireless out-
fit that can be put in operation
in a verv few minutes to send
messages to their comrades on
Long Island. They are in reg-
ular communication with Com-
pany E at Lyrrbrook, about
twenty-f ive miles away.

It is because of the success
of this and the other organi-
zations and the interestinE
tirnes they have, both at their
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THrs ts THE PIPE ivtlfl'fff'$i:l'##iI?,il'':::'s|}?ttilbYJ['iii"[it$:{}'95}Ti$*.ili#q'|:
Ever Devised. Remember we stand tlghib"hi"JrrtJSti."i Declaratioo witha Guarantee."l i,{ i l t"E Cdbb;"nffi;f +;t;
Mooey. Detailed, Stereotyped "Pipe-Talk" is Omitted. We PROVE OUR CLAIMS ByThe SMOKERS THE\{SELVES. The
New Principle May or May Not Iook Good to YOU; it Mu"t be seen and TRIED OLIT; That's The Loaical ldea. How and Wbv
Such SURPRTSING RESULTS were obtained, Accompany each pipe. T-et us hear from You wherher You send lor a Pipe or noi.

THE BREECHI"OADER
Is EXTRhMEt.y SIMpLE. Mosr Subslanrid
a b d  P r a e t l c a l :  N e r L  a n d  U n i q u e  i n  D e s l g n ;  A
Very Desirable Size: 5 % iD. loi ls Witb Graceful
Curves: A Li f f le on the-. ,Chubby" ordeT, Half
Bent;  CoDsldecably Lighter,  I f  otding abour onq
lowtb more Tobaeco l-ban ihe ordinary pipe of
llhe same size. The Bowl and Breech Plug ig
made ol  FIRST ouALtTY cEflUt i lE FREIiCH ERtAfl  Given
a Rich, Natural, llriction Finish: Solld Rubber
Stem; Ste. l ingSi lverMounted: -PEice. Iocludlns
Nickel PIated PlDe ComDanion. $l  .00. Postoald.
OR SEND FOR FREE BOOKLET.

T H E  B R E E C H L O A D E R  P I P E  C O .
Suile D, 335 B?oadway, I{ew York, ll. Y.

This Great Eleetrieal library
SENTFREEF()Rffi

Send todav for vour free-for-examination set of the sreatest electrical refer-
ence librarv-of riodern times. The new 1916 editioi. iust oft the press. is
recosnized bv biE men in the electrical field as the most 

-nractical 
woik of-its

kind-ever publiitred. Covers completelv the seneration 
-and 

use of electricitv
for power.lieht. transportation and corimunicltion. includine the constructioir
andbperadioriofdynambs and motors, central statiori ensineer'inq and telephone
work, as well as-wiretess telesraphv airil telephony and larid and s[bmarine ieles-
rapJr.g. . Partrcularly helpful ii its 6xhaustive tr-eatment of electrical "troublesr'
ano tnerr remeclles.

Earn$f 50to$250Monthly*'ff H':'rPf;."'+Tfo"",:i,gXT"t'1i*$ftr,.:
short. -fhese sleat books wilt fit you-ln yout aDafo tlmo-to eDt€s ttris fascinating, high-salrried
Eorl(. No previous e:aperieDce Decessar'lt.

CyeloBedia ol Applied lXeehieity
- Containr3,S00pager, ?xlO iacher; 3,000 iltutiatiom, full page ptrter,
diagramr, etc.; hurdrcdr of valuable tabler and fomular; carefdly cros.
fudercd for quicL, eaey referencc. Tf,e bookr are rubrtutiatly boul in half
red norocco, gold ctmpcrl, and rrc printcd inllargo, clear type on 4ecial
eralitypaper.

ConsultingServieeFreeLill.";'f 3*i,iJ,,"r;l;
a year's Consulting Membership, regular value $12, entitling
you to the advice oJ a stafi of electrical experts. These men
are no further from you than your nearest mail box. They
stand readv to solve vour nernlexinE problems. to offer sug{es-
tions, to pdint out th-e thiirei vou s-hould avoid. AbsoluteT:i no
limit-to iheir assistance-ask 6s manv questions as you wish for
a whole year. This service alone wiilbe worth more to you than
the entiie cost of the books.

Don'twait. This means $15.20 saved if you actnow. Remem-
ber. vou take no chances whatever-it costs nothins to inspectand
yorrlre nothing out if you do not care to buy. This ofer may
mean your success, so uiail the eoupon today- now-beforeyoir
turn the page.

I ooo"o"...........,....;.:.:.,.....,::......... I
I ..*: llff 

n'u 
"o Dtevlos de€tiles w;th vou' I 

t

American Technlcal SoeletglChieago, U. S. & L.====;=-d'..;1.==J

What These Books Cover 1
XlemeDis ol Elootrlcity-Elootrtorl
!(easuremeuts - UDderwtitor'B Bloe
tri€nl Requir€mentu-Thoory, Calode
tioa, D6ign hd Coaetruotlon olDirect
Curretrt Cenereiors and Uoton-TyDss
of Gerehtorsard Motos-tr{ulgem6Bt
ol llectri6al trfischlnory - El gotr io

C&rB- Trackle8 Trolles-
tioE-Srltehboerds Dd ItioE- Irltehboerds Dd Switohirg-
Storsge B&tteries-lpplied Eloctre
chemistry-Eloctri6 Elsmtor6-EIec
tric Welding etril Hestlng-Wlrcles
IalegnDhy ond lelephollFl]ond rnil
Eubmrrine Tel€anlrhy.

*"** *****;t*.r. o.

Vou benefit by mentioning "The Electri.cal Erperimentey'' uhen witing to ed.a*ti.sers.
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HOTET MARTBOROIIGH
36th st.-BRoADWAY-37th St.

Ane of the tnost cotnfoftable hotele
in Neu York City

Situated in the very heart of town,
near all the leading shops and the-
atres, and convenient to everywhere.

One rninute frorn Pennsylvania Sta-
tion and five minutes frorn Grand
Central. Convenient to all piers.

very Large Booms $1.00 i:; lltlilh Balh, $1.50 u;
Restaurant Prices 50 per cent. Less Than Any Other First-class Restaurant

RuhI J, Amron J. Downpy

HOTEL CUMBERLAND
New York iFo'11'*$'1
Broadway cars from Grand Central Depot
7th Ave. Cars from Pennsylvania Station

NE\M and FIREPROOF
Strictly First-Class

o$:i;i;"*tLn $1.50 up

",,i"#iHi'h 
$2.00 up

s"it " $4.00 up
Ten minutes. walk to 40 theatres

Send for Booftlet
H A R R Y  P .  S T I M S O N

Onls Neu Yoth Hotel Windou-Scteened Throughout

Rates Reasonable

HOTEL MARSEILLES
On Broadway at l03d Street, New York

COOLEST ROOMS IN TOWN

Owing to delightful location between Central Park
and Harlem River. In midst of the beautiful west side
residences, removed frcm noise and dust. vet within a few
minutes of the business, shopping and amurement centres.

YOU'LL ENJOY EVERY MO.
MENT AT THE MARSEILLES

I,OW BATDS

Room and Bath
from S2.00 per day.
2 Roorns and bath

frorn $3.50 per day.
Superb DinjoeRoom ala carte, Club Breakfast from35c up

Write for booklet and map.

Subway Express a,.,,",lt,Pt'u*L'*P' 
**'

Absolutely
Fireproof.

Iludson
River.

$t50 A lll"oNrIr
-l Vlelble wrltlns

L.  C .  SMITH
*iS"r:fr 'f,l'i%iTB.,"$sF"dfli$iili
mangementr h aa-5-rk-s!a-c-er:_ r aPu-
htol--twq color rrbbon--Ball 6esq

i?!,"#*'ff,lf iilv$"fiBif rtr'flit"
Fu.llv @Antgejl. Catalog @d sDecBl
Dnce Benr !re.- g. a. 3tr[rTE
7:)&231 il.sth Av& CHICAGo, lLL,

OSTON WIRELESS
R"li,iilf.li-of fl ""8"ii-"d',t"?.'rt"lLH;!'i.tto"t

_ Detoc-tors, E1.00, 5t.75, 54,00
Loo3e Goupler, $7.50. 1500 Metors

Aa.qt for A, W. Bo:rEe! & Co., AdemFMoryaB Co.
MrahattoD SDerk Ooil8. Catelogue for 2o. etoop.

trl. ill|tL[ER,18 llevonshire $treet, B0ST0il, illSS.
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technical. work and the various ohases of
socia l  l i fe and recreat ion,  that  we Jeel  there
must be many lovers of  wire less who.tvould
greatly appreciate beihg one of the organi-
zation. Instead of sending etheric "noth-
ings" to a friend a few blocks, or a few
miles,  away,  you may become'  an act ive
member of  a progressive organizat ion that
al ready has many of  your fe l lows enrol led
and is part of the great national organiza-
t ion of  the Uni ted Boys'  Br igades of  Amer-
ica wi th branches in everv state in the
Union.  -A, t  the same t ime-you wi l l  have
the great satisfaction of kno.r,ving that you
are doing your "bit" as a true American
toward putting your country in a better
state of  preparedness.

For further and detailed informaiion on
local  or  nat ional  d iv is ions,  address Colonel
T. C. Halbert, or Lieutenant N. C. Cow-
per,  Lynbrook,  N.Y.

I h-e_ boys of the Radio Club of lrving-
ton,  N.J. ,  gave a benel i t  perforruance at  th-e
L ibe r t y  Thea te r . \ l a y  s l co r rd .  The  v i ce -
president, W. G. Hunt, gave a brief dem-
onstrat ion on wire less te legraphv,  -A,  nanel
sct ,  bui l t  and designed for  i r l i .  Hur i t  by
Harry L. Dearborn, a radio expert of Lin-
co ln .  \ .H . .  was  used  and  by  means  o f  t he
novel amplifying arrangement, the entire.
audience ivas enabled to hear the weather
report and time signals as sent out from the
Government station at Radio, Va. No tele-
phone receivers were used except when the
operator lvas tuning in at first. The nov-
el ty was wel l  received by the audience and
they were especia l lv  interested when to ld
that  th is feat  had never before been at-
tempted in any theater .  There were sev-
eral  in the audience who could read the
signals, knorving the code fairly vell, and
they ver i f ied the weather report .  Ihe man-
ageme_nt has suggested that it be repeated
later, because the rainy evening kept many
away, although the boys were rewarded by
having a good size house. An aerial 400
feet long and 64 feet high was constructed
for the affair and a steam pipe served for
the ground.

.A.clclress all communications to A. Bugg,.
Press Correspondent.

REVISED LIST OF. AMA'fEUR RADIO CLUBS
(-4dd i t ion  to  l i s t  fub l i shcd  in  May issue. )

T)es Moines Radio Association. Des Moines.
Y. , \1 .C. - \ . ,  Iowa.  Secrerary ,  Ra luh  Kuouf .  1344
Twenty - f i rs t  S t reer ,  Des  Moines .  fowa.

I - I i l ton__Wire less  C lub ,  H i l ton ,  N.J .  Secre tary ,
Arthur \l 'ester. Hilton. N.T.

Keys tone Rad io  C lub ,  P l i lade lDh ia .  Pa.  Secre .
ra ry ,  Joe  Jackson.  603 Spr ing-  Garden S l ree t ,
Ph i lade loh ia -  Pa.

)laple- City Radio Club, Harnell, N,.T. Secre-
ta ry ,  Roher t  Schu l tz ,  172 Main  Sr ree t ,  Harne l l ,
N . T .

Miami Wireless Association, Miami. Fla. Sec.
re ta ry ,  l foward  Hensbaw,  Miami ,  F la .

Parker  H i l l  Rad io  C lub .  l0  E ldore  St ree t .  Rox-
bury. nlass., Secretary. Charles IlcAuly, Sachen.
J t ree t t  KoxDury ,  r Iass .

Portland Radio Association, Congress Street,
Por t land,  l le .  Secre tary ,  C .  F .  Beards ley ,  20
Spruce St ree t ,  Por t land,  Me.

Itadio Club of Framinsham, Framineham. Mass.
Secre tary ,  J .  Lou is  Reyno lds ,  20  Go idon S l ree t , .
Framingham, Ilass.

Rad io  Assoc ia t ion  o f  Ravenswood.  Ch icaso.  I l l .
Secre tary ,  N ick  Smucyn,  I642 N.  Wood St ree t ,
Chicago, I l l .
. _Radio Clg,b of Wayne, Pa. Secretary, Perry
11, Long, w ayne, -Ba.

Reno Radio Club, Reno, Nev. Secretary, Aloy.
s ius  Heer ,  134 Marsh  Avenue,  Reno,  Nev.

Tren ton  Y.n I .C.A.  Rad io  C lub .  127_Easr  S ta !e .
Street, Trenron, N.J. Secretary, Edward G.
Raser .  921 Edsewood Avenue.  Tren ton .  N.T .

wrcn l ta  wr re less  ASsocra t ron .  Su l ts  . l Jur ldJng-
Wich i ra ,  Kan.  Secre tary ,  C .  \ - .  Wi l l iams,52-5
N.  Empor ia  {venue,  Wich i ta ,  Kan.

Yps i lan t i  Rad io  Amateurs .  H ieh  Scboo l  Bu i ld -
lngr  Yps l lan t r ,  Mrch .  5ecre tary ,  11 'a r l  Uehmke.
308 Brower Street, Ypsilanti, Mich.

N a m e  o f  C l u b .  . . .
Locat ion  (s t ree t  and c i ty ) .  . . .

N o .  o f  M e m b e r s . , . . , . .
M e e t i n g  D a t e  . . .
Power  o f  C lub  Set ,  i f  any . . .
Ca l l  Le t te r  ( l i censed? ) .
Dues and In i t ia t ion  Fee.  . . .  -
Secretary's Name and Address.

You benefit b! mentdoning "The Electrical Erberimentey'' uhen wrdting to advertisers.
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RADIO CLUB ACTIVI-
. TIES.

( Conti,nued {rom Page zog)
others and create a comPa,ny or
secti,on, the regiment is esPe-
cially desirous of hearing. It
wil l- co-operate with you in
every wan shorving you how
to create and organize a com-
pany,. helping you . to obtain
recrults and solvlng everY
problem that may confront You
without the cost of one PennY
to vou,

In addit ion i t  wi l l  Place at
your disposal the.manY advan-
taees that the regiment and the
Nit ional Orsatr izat ion has to
of[er, such 

"J " 
su--er camP,

a short distance out on Long
Island, where you and your
bovs mav spend their vacation
or the week-ends; a bicycle
club, which takes r ides to vari-
ous nearby resorts; an athlet ic
deoartment. reviews at armor-
iesl parades,. f ield days and
maneuvres. visi ts to Doints of
technical and historiCal inter-
est.

Moreover, if you desire, you
can instruct 1-our boys in in-
fan t ry  d r i l l ,  s igna l ing  Wi th
flags, telegraphy, telephonY,
first aid, etc. Already con-
siderable progress has been
made bv the regiment and
over twb hundred and f i f tY
members are enrolled. Com-
panies are already establ ished
in Brooklyn, and at Lynbrook,
Valley Stream and Freeport on
Long Island. Within the next
f ew months addit ional com-
panies are already scheduled-for 

Brooklvn. Rockville Centre,
East Rockiway dnd Rosedale
on Lons Island.

In or-der to see the actual
oDeration of this work tlae
readers of this publication are
invited to visit the headquar-
ters of Companies A and B,
which drill on every MondaY
evening frorn October to JulY
at the-Grace Reform Church,
Bedford Avenue and Lincoln
Road, Flatbush. The telePho!e
and radio squads are seen in
action in the illustrations here
Dresented.^ 

This associat ion was organ-
ized sevetal years ago and is
the oioneer club in this kind
of work in Brooklyn. Its
equipment is valued at several
hundred dol lars and is the
most complete of any organ-
ization outside of the National
Guard. A prominent officer of
the Guard recently remarked,
after seeing them dri l l .  that
they were the most efficient
cadit organization that he had
ever seen. They have a reg-
ulation fie1d wire cart and can
install telegraph and telephone
stations very rapidly. TheY
also have a pack wireless out-
fit that canbe put in operation
in a very few minutes to send
messages to their comrades on
Long Island: They are in reg-
ular communication with Com-
pany E at Llmbrook, about
twenty-6ve miles away.

It is because of the success
of this and the other organi-
zations and the interesting
times they have, both at their
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T H l s ! s T H E P I P E f,liH'lff d$i, u#if$,i, :f 'E?'#tt'bT['igi"iit$:{$,sFHiii 
{'$.\Y#qEit

Ever Devised, Remember we stand r isht behind Thal Strcng Declarat ion with a Guarantee to MAIG GOOD or Refund" Your
M o n e y .  D e t a i l e d ,  S t e r e o r y p e d  " P i p e - T i l k "  i s  O m i t t e d .  W e  P R O V I I  O U R  C L A I M S  B y T h e  S M O K E R S  T H E N 4 S E L \ E S .  T h e
New Principle Mav or MayNot Look Good to YOU; i t  Mu"t be seen and TRIED OLrf;  That 's The Logical  Idea. How and Whv
Such SURPRTSING RESULTS were obrained, Accompany each pipe. T-et us hear from You whether You send for a Pipe or noi.

THE BREECHLOADER
Is EXTREMELY STMPLE. MoslSubsI ant ial
a n d  P r a c t l c a l ;  N c e t  a D d  U n i o u e  i o  D e s i g n ;  A
Very Desirable Size: 5 % in. lo ie With Craceful
Curvesr A Li i t le on the-"Chub-by" order,  Half
BeDt: CoDslderably Lighter,  I lo ldingabouLone
lourth more Tobaeco ihan the ordio&ry pipe ot
the same size. The Bowl and Breectr Plug ls
Made o'  FIBST QUALITY GEI{UINE FREITCH EBIAB' Giveu
a Rich, Natural. Ilriction Finish: Solid Rubber
qlem; Sle. I ine Si lver Moun Led; Prjce, IncludiDg
Nickel Pl&red Ploe ComDanion. $1.00. Posroaid:
OR SEND FOR .F.REE BOOKLET.

T H E  B R E E C H L O A D E R  P I P E  C O .
Suile D, 335 Broadway, Ilow York, ll. Y.

This Great Eleetrieal library
SENTFREEF()Rffi

Send todav for vour free-for-examination set of the sreatest electrical refer-
ence librarv'of rdodern times. The new 1916 editioi. iust off the press. is
recoqnized bv biE men in the electrical field as the most 

-practical 
woik of-its

kind-ever publiS'hed. Covers completelv the seneration 
-and 

use of electricitv
for power.liEht. transportation and corimunicltion. includinE the constructioir
and?rperadiori'ofdynanios and motors, central statiori engineering and telephone
workl as well ashireless telemaDhv aird leleohonv and lanla and sibmarine teles-
rap_tr.g. . Particularly helpful ii its 6xhaustive tr-eatment of electrical "troublesY'
and tnerr remedres.

Earn $f50 to $250 Monthly *LTlff'rEf."'*:?f ::i,';:T"g':if:9,T3":
ehort. These great books-will fit you-ln youf aDrrg tlmo-to eDter this fasciuaths, hish-salaried
ltoilt. No prevrous exptrleuce Decessatlt

Cyelopedia ol Applied Heelrieity
- Gontqinr3,S00poger, ?rl0 incher; 3,000 illu*ratiou, full pase Dlats,
diagrur, ctc.; hundrcdr of valuable tabler ud fomular; carefully crou.
irdercd for quicL, eary tefercnce. Tf,e bookr arc rubrtutially boud in hall
red norocco, gold ctrmped, aql are prbtcd lnllarge, clear type on rpecial
qralitypaper.

50e a week li,r:;"q&tiiisi,i#:f,ffi1
seven days' free e*"-io"tioo; 

-*?-ti?11a 
ff31"""=."8:i::t* ttf"o;

failfomeet with your expectations- If you keep them, pay $2
seven days after receipt and then $2 a month until you have paid

Comulting Serviee Free ff ::, "ff g,ffil"'?Jl;\.rVllat|Illnru glil Ull/rtr t r !9t9 cluded absolutely free
a year's Consulting Membership, regular value $12r- entitling
vou to the advice oJ a staff of electrical experts. These rnen

res{mE*F!|kM!ffiil sevenqays- xre€ examrnatron; returnaDle ax our expense r rney

f E *:ilf H3'"'"Y':'1"X3:i#:getf, :f t'" ll,{t; ffin "'};*"t'J,?u'- the special introductory price of 919.80, saving$15.20, as tha regu-
lar price of t]!!s new and enlarged. edition is $35.00. As this ofer is for immediate accept-
ance only, fill in a4d mail the coupon totlay. It won't cost you a cent to emmine
these books, so get thern into your home, shop ot offfce and look them over at your leisure.
Remember, if you don't like them they may be returned at our expense and you won't be
out a Benny. One of tbe most liberal offerg ever made. You cau't afforcl to pass it by.

ADDRrSS...........,.... i :*;r:.r,......:........ I

."*; i]"';"" 
o* Eo prcvio* aealhgs wilh vou' t 

I

f| | l  
r-auromeeEwl'nf,

the sDecial intf,odu
lar price of this new ancl enlarbetl edition is
ance only. fi]l in and mail the couDon to

What These Books Gover 1
Elemeate ol Eleotrlclty-Eloctriorl
![deur€merts-UDdorwrltor'. EIeo
trilxl Requirem€Dts-Theoryt C&lods
tion, Ilesigtr End Coutmotlon of Direct
Curreni Gleneratori snal Motors-TylDs
of G€n€ratorssDd tr{otoE-!!qssmont
ol  Electr icsl  Mochlnery- Eleotr lo
highiirg-lltemotisg Ctrrront ![&
chinery- Porer Tralsmi$ion-Eloo
trio RsilvsF-g€lf.Propelled Rrllwry
Ctrre - Trsckl$s IrolleF- Pow€'r gte
tions-Svitchboards ond gwitrhina-
Storoso Bstterie8-r.pplled Elsotrc
chemistry-Eleotric Elevafo$- EIoe
trio Weldins and Heatlng-wi4lN
Tel€grophy otrd lolephorl-land ud
Submerin6 TelegnDhf

{

you to the advice of a staff ofyou to the advice of a stalf of electrical experts. Ihese men
i"e no further from you than your nearesi mail box. They
stand readv to solve vour nerplexinE problems. to offer suEEes-
tions.ton6intout th-e thihEivou s-hould avoid. AbsoluteTy no
limit'to their assistance-alk ls manv questions as you wish forlimit'to iheir assistance-ask as many questions as you
a whole vear. This service aione wiilbe worth more toa- whole year. This service aione willbe worth more to you than
the entire cost of the books.

Donttwait. Thismeans$15.20savedif youactnow. Remem-
ber. vou take no chances whatever-it costs nothinE to inspectand
yorr 

-are 
nothing out if yorr do not care to,buy. This,ofier may

mean your success, so mall tne coupon toqay-now-peroreyou
turrr the pagg.

American Techntcal Society, Chieago' U. S.lt
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'You 
benefit by mentioning "The Electricatr Enberi.mentey'' when writing to adaertisers.
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J. Amron J. Downpy

HOTEL MARTBOROIIGH
36th st.-BRoADWAY-37th St.

One of the tnost cotnfofiable hotels
in Neu Yoth City

Situated in the very heart of town,
near all the leading shops and the-
atres, and convenient to everywhere.

One rninute frorn Pennsylvania Sta-
tion and five rninutes frorn Grand
Central. Convenient to all piers.

very Large Rooms $1.00 ffi llt|ilh Balh, $1.50 u;
Restaurant Prices 50 per cent. Less Than Any Other First-class Restaurant

Ruhl

HOTEL CUMBERLAND
New York i$o'll'*$'I
Broadway cars from Grand Central Depot
7th Ave. Cars from Pennsylvania Station

NEW and FIREPROOF
Strictly First-Class

o$:i,i5""iiL' 91.50 .up
#i*g:,'h $2.00 up

s"it." $4.00 up
Ten minutes, walk to 40 theatres

Send for BooftIet
H A R R Y  P .  S T I M S O N

Onlg Nea Yorh Hotel Wind.oaScrcened Thtoughout

Rates Reasonable

HOTEL MARSEILLES
On

Absolutely
Fireproof.

Iludson
R,iver.

Broadway at 103d Street, New York

COOLEST ROOMS IN TOWN

Owing to delightful location between Central Park
and Harlem River. In midst of the beautiful west side
residences, removed frcm noise and dust, yet within a few
minutes of the business, shopping and amurement centres.

YOU'LL ENJOY EVERY MO.
MENT AT THE MARSEILLES

I,OW BATDS

Room and Bath
from S2.00 per day.
2 Roorns and bath

from S3.50 per day.
Superb Diniug Room ala carte, Club Breakfast from 35c up

Write for booklet and map.

subway Express 
",",,"J1',ta*l3rfir' 

Mgr'

st5q a rr"oNrlr
-l Vlelble vt|ritlng

L.  C .  SMITH
#6{"f, '.$?#u1".t'-:H"'Es"B1*$ilat
daneemeD q-has.ts-ack-sPas-e!:jI aDu_
letor--ho color rrbbon--barl Beanng

iil"'*d'fivf iixvB'i€$l,sri&1i'1,
Fu.llv sala.]1-t:ad. Catalog @d specBl
Dnce aent ! roE,- 

B. A. SUITE
nt&231 il" 5th Avc cHlCAG0, lLL,

OSTON WIRELESS

til. i!UEILER,18 0evonshire Street, B0ST0ll, ]IASS.

Rolary Gondenrer, /t3 Dlates. ,0Ol M.F..33.?s
Tuner,92.50. Spark caos. 60c. and ji,00

Dotectors, 5r.00. 51.75. t4.00
Loose Gorplcr, 57.50. 1500 MetoreLoose Gorpler, $7.50,-1500 Metore

As.a! to! A. W. BodEsn & Co., AdamsMorssD Co.
MeDbattaD Spark Coils. Catalogue for 2o, gtaop.
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technical. work and the various phases of
socia l  l i fe and recreat ion,  that  we feel  there
must be many lovers of wireless who lvould-
greatly appreciate being one of the organi-
zation. Instead of sendins etheric "noth-
ings" to a f r iend a few blocks,  or  a few
miles, away, you may become an active
member of a progressive organization that
already has many of your fellows enrolled
and is part of the great national organiza-
t ion of  the Uni ted Boys'  Br igades of  Amer-
ica with branches in everv state in the
Union.  At  the same t ime vou wi l l  l rave
the great  sat is fact ion of  knoiv ing that  you
are doing your "bit" as a true American
toward putting your country in a better
state of  preparedness.

For further and detailed information on
local  or  nat ional  d iv is ions,  address Colonel .
T. C. Halbert, or Lieutenant N. C. Cow-
per,  Lynbrook,  N.Y.

' l  
h_e_ ho1-s of  the Radio Club of  l rv ing-

ton,  N.J. .  gave a bener i t  perfornrance at  t l ie
Liherty Thearer I lay second. The v ice-
president, W. G. Hunt, gave a brief dem-
onstration on r,l' ireless telegraphy. A panel
set ,  bui l t  and designed for  NI i .  Hunt by
Harry L. Dearborn, a radio expert of Lin-
coln.  - \ .H. ,  was used and by means of  the
novel amplifying arrangement, the entiro.
audience rvas enabled to hear the weather
report and tirne signals as sent out from the
Government stat ion at  Radio,  Va.  No te le-
phone receivers were used except when the
operator was tuning in at first. The nov-
elty rvas well received by the audience and
they were especia l ly  interested when to ld
that  th is feat  had never before been at-
ternpted in any theater. There were sev-
eral  in the audience who could read the
signals,  knowing the code fa i r ly  ' re l l ,  and
they verified the weather report. lhe man-
agement has suggested that it be repeated
later ,  because the ra iny evening kept  many
away, a l though the boys were rewarded by
having a good s ize house.  An aer ia l  400
feet long and 64 feet high was constructed
for the affair and a steam oipe served for
the ground.

Address al l  communicat ions to A,  Bugg,
Press Corresoondent,

N a m e  o f  C l u b .  . . .  . . .  . . ,  , .
Locat ion  (s t ree t  and c i tv ) . .
F o u n d e d  . ' . .  . .  . . .  . . .  . . .  . " . : ' .  : ' .  .  : ' . ' .  :  :  : .  :  : .  :  : .  :  :  : .  :
N o .  o f  M e m b e r s . .  . . .  . .
Meet ing  Date  .  . .
P o w e r  o f  C l u b  S e t ,  i f  a n y . . .
C a l l  L e t t e r  ( l i c e n s e d ? ) .
D u e s  a n d  f n i t i a t i o n  F e e .  . . .  .
Secretary's Name and Address.

REVISED LIST OF AMATEUR RADIO CLUBS
(Add,it iotl to l ist hublished i.n Ma^t issue.)

Des }loines Radio Association. Des Moines.
Y. ] I .C . - \ . .  Io rva .  Secre tary .  Ra loh  Knouf .  1344
Twenty - f i rs r  S t ree t ,  Des  Moines ,  Iowa.

H i l ron  \ \ ' i re less  CIub ,  H i l ton ,  N.J .  Secrerary ,
Ar thur  Wester ,  I { i l ton ,  N.J .

Keys tone Rar l io  C lub ,  Ph i lade lph ia ,  Pa.  Secre-
1itry. -J-o9 . Jackson. 603 Spring Garden Street,
P h l l a d e l D h l a .  P a .

-\ laple City Radio Club, Harnell, N.J, Secre-
ta ry ,  I toher t  Schu l tz ,172 Main  St ree t ,  Harne l l ,
N . l .

I l iami \Vireless Association, Miami. FIa, Sec-
retary, Howard Henshaw, Miami, Fla.

Parker  H i l l  Rad io  C lub ,  10  E ldore  St ree t ,  Rox . .
bury, nlass. Secretary. Charles McAuly, Sachen.
St ree t ,  Roxbury ,  Mass .

Por t land Rad io  Assoc ia t ion .  Consress  St ree t .
Por t lan4,  Ne.  Secre tary ,  C .  F .  B-eards ley ,20
Spruce Street, Portland, Me.

Radio CIub of Framinsham. Framinsham. Mass.
Secretary. J. Louis Reynoldi, 29 Coidon Street,
Framingham, IIass.

Radio Association of Ravenswood, Chicago, I l l .
Secre tary , , ,N ick  Smucyn,  1642 N.  Wood St ree t ,
LnlCago, rrr.

, .Rad io  C lg ,b  o f  Wayne,  Pa.  Secre tary ,  Per ry
f , ,  LOng,  wayne,  ra .

Reno Radio Club. Reno. Nev. Secretarv. Alov.
s ius  Heer ,  134 X la ish  Av inue.  Reno,  Nev. '

T ren ton  Y. - \ I .C .A.  Rad io  C lub ,  127 East  S ta te
Street, Trenton, N.]. Secretary, Edward G.
Raser ,  921 Edgewood Avenue,  Tr in ton ,  N. l .

Wichita Wireless Association, Butts Building"
Wichita, I(an. Secretary, C. \r. Will iams, 525
N. Emporia Avenue. Wichita. Kan.

Ypsil 'anti Radio Amateurs, 
.High 

School Build-
ing,- Ypsiianti, Mich. Secietarj, Karl Oehmke,
308 Brower Street, Ypsilanti, Mich.

Yow benefit by mentioning "The Electrical Erperimentey'' uhen, writing to adaertisers.
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ELECTRICITY'S PART ON THE. 
STAGE.

(Continued from, fage r5r)
than it was ever thought possible for them
to be accomplished. And to think that only
thirty lears ago tte use oJ electr ici ty.cn
the sta:se was unheard of whether for
liehts o1 stunts. Surely as Josh l3illings
remarked: "The world do move" and elec-
tr ici iy appears to be the moving force.

Artificial Lightning Apparatus

Circuit of Flashing Swords

TRAILING ARAVILLA
(Continued from' Page t7r)

mission on the Rio Grande, Join the scout
souadron. Mr. Cawthorne. You' l l  be un-
d6r Travers' orders, but he'Il work with
vot1."- > k * *

Fifteen minutes afterwards the Gravi-
tation Nullifier, G.N.3. carrying Cawthorne,
Lieutenant Travef s iand the plane and
lvireless operators, was leading the aero
souadron over to the Ixcatelec Gulch. Be-
low them trot ted s ix hundred t roopers wi th
three of  the auto machine-guns.

As they approached t l re stupendous peaks
of the Ixcatelec Mountains Cawthorne
asked : -

"llave you any idea how that gulch runs,
Lieutenant ?"

"Only a general diiection of northwest.
But Berkhole's in that scout aero. He'lI
s isnal  us as soon as he reaches i t , "-As 

he spoke they saw the scout aero
change its direction and Berkhole, scanning
through his binoculars tl're fearful tangle of
peaks and chasms below. Suddenly he
doubled back, stcering a very irregular
zig-zag course, evidently directly over the
aulch.  Then came his wire less cal l  to Trav-
6rs,  and the message:-

"  P l a n t ' r  n f  l r e i l  c i o r c  F r r e m r r  m r r q f

have gone tl'rrough to the mesa."
"Steer north.  Chanman !"  the Lieutenant

ordered the operator .  Then to the wire-
less man:-"Signal  a l l  to fo11ow us l "

Then he turned to Car,vthorne:-"\[y
God, man ! That big supply train is due
across there now. Forty trucks, and al-
most all loaded with ammunition and we're
short ,  Cawthorne;  awful ly  short ! "

' "Ful1 
.sp.eed, .  Chapman l "  gruutet l  the

young m11llona1re.
A mere speck ahead was Berkhole's aero,

rounding a gigantic peak. The next mo-
ment Travers '  man sot  a cal l : -

"Enemy  a t t ack i ng  t he  supp l y  t r a i n l "
There was no comment on that. The

motors were rattling like the quickest Gat-
ling ever operated, and for five minutes
the soeed was bevond estimation.

Thiee miles to ihe west was the long
train of motor trucks, and galloping furi-
ously towards them were the l{exicans.
Chaoman threw over his whtel and Caw-

f/o.3 @
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thdrne unfastened a bag containing the
curious 1itt1e metal pellets.

"Lieutenant I You scatter these when
we set above those fe11ows. I'11 have to
attend to the Nullifier."

Travers nodded. "What are these, Caw-
thorne ?"

"The attractors. They might be cal1ed,
more scientifically, "Ground-Antennae" for

b"#!_[ji9r.f.PlAN0
f reo  book .  " I low to  S tudY
Music-" liexDlains the Dleaflr€ anil proffts of musical
skill. and sbows how Di. Quinu'e famous WRITTEN
METIIOD enables you to ledn piano or organ, in. your
own home"\at one-qildr@t t ne lsu@tr cost. rlay cnot6
st once_aDd 'icoDplete piece,.iD eeerJ keyr Bitbin 4lcs-BgrEj ScieD-
uhq rnd EFtlmauc.yctpEctr€l_sd stmpre- buccessrur zD yes.
EndoEedby readrDgm!srcras. !orqeglnDers-orexpenenceo pEI-
€rs .  o ld  o r  youns ,  U ' f  loms fmted,  tpec la l  Ems r ! ' r  montb .
Writ6 today. M. L. qlitrn Gonsenatory, 8or So Dr, CIiE@

Thesetwo, l00pagebooks,_each,cl1?i": lli",;",;ft bound on 
" 

good book
ing from 0p to ep, illustrations, are sold by 

;";: The covers are in two colors.

H ::t"T3Jli"l'*1?i' ?#j'ff"". remarkabte iv. ,'..llv can not ..praise, these works
offer you can now g". .ll-'$!di.U: too highly. You will be delighted with

TELY FREE, for a oerg limikA Ume- them'

Since we publisheci these two books last

January, over 6000 of each have been
sold. If you are a wireless experimenter,
yon can ill afiord to be without these two
Iatest authoritative works, published by
the one concern in America, that knows
what the "How-to-make.it Fiend" really
wants. In these two hand books are

concentrated the most imPortant, up-to-

date wireless instruments and directions
how to mal<e them. They are by far the
most successful wireless books of the

season. Size of each book is 5x7 inches,

EXPERIMENTER PUB. CO., 233 Fulton St., New Yorh
Gentlemen:

On Vour absolute guaranlee that you_r_two bjg Wireless Handbooks are just as
descri[ed"bv v;;, ;;; m-a.v send nte sarie I'REE' All chargcs prepaid' .You are to
ilJ-;;;li"J;l;[; :-rt bnce, and cnter my name for e full year's subscription to the
nliiriit niiirtm,enter, 12 numbers, for whicd I enclose *$1.00, the price of the Electrical
Dxperimenter aione.

(lf a 2-year subscription is desired, enclose $1.85.)

M y  n a r n e  2 s . . . . . . . . . .

M y  a d d r e s s  r i s . . . . . .  . . .
*Canada and Foreign Countries, $1.50-2 years, $2.85.

X"Y,"S
ffia.g'':s'

Be the

Learn Eleetrical Meter Engineering
The Most Important Profession in the Electrlcal Industry
More Elepl r ieal  Meter EDgineers &re needcd. We Dust train lhem siD.e ours is tbe oDly s"bool
io t  he world I  erci lng Eleclr ical  Metpr EDgiueering, A hal t  mi l l ion nnw Electr ic mel ers wi l l  be
installed this yeu. Think or the demand for traiileal men! We have more calls tor trained men ,

Free
Coupon

Gentlemen:-
Send me absolutely

mstalled this yeu. 'I'hink or the demand for traiileal men! We have more calls lor traiiled men / rree Iv\ parrlcuars
Dowthanwecansupply.  youca\Bc rre.Bo6s-q.ual l fyfortheBig^./ob -r ighb io y-oul 'own , t  of  Meter,EngiDeering.
home In a few shbrt-monttrs. No prevjous experlence necessffy. SeDd tbe coupoD lor pree -/
lDformal, ion. /  x--^

EARN $1200 to $3000 A YEAR

Fort Wayne Correspondence School

Fort lVayne Correspondence School, Dept. 338 B. Fort lVayne, Ind. / DeDl.338B. Fort Wavne, Ind.

Meter Englneers get Big Money, You can qualiJy. ryou can draw the tr'at Pay Eq-
velope. 

'Writetoday. 
Getinto thisinteresting,facinating, profltable protession

NOW whi le we are eojoying unparal leled prospFri l  y.  SeDd th-e coupon toda!,  Be,
the man who trres-not the one who is flred-Be tke Boss. -f

Address .

'l 
au benefit b! menticning "The Electricol Erperimentef' uhen writi,ng to adaertisers,
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1 "Sure are, Cawthorne.
above them, Chapman !"

"And slorv doi.vn l" added Carvthorne.
There_ was only the small operating

group about each ,of  those guns:  the main
force of  the euemy drawing to the north
and south from the line of fire, but closing
up to the truck-train.

"Now l"  shouted Cawthorne.  "scat ter
the Attractors, Travers ! Toss them on
each side !" and at the same moment he
srv i tched in the Nul l i [ rer .

l.l-0 0c>0 0<=\0 0<:-0 0€>0 0<-0 0<-{
A A
u THE ORTGTNALS t i
f i  of our covers and il lustrations make unique f
( | decorations for any den. They are done in oils, fI
! nasrels, temper and wasb, and wil l mako a V
fi sraduation gift for a wireless ent,husiast that i
|  |  u i l l  s ladder i  h is  hear r  and g ive  insp i ra t ion in  f l
!! his labora{ory. Tbey'are reasonahly priced. V

fl Toll us what picture inrerests you, stctingpage, fi
[/ an,l is"ue and we wil l quore you price and staLe [ |
$ -ize of originals which are lrom 3 to 6 timesas X

fl 
la"se as the reproducr ions. 

n
V  a r i  D e p i .  t /

F Experimenier Pub. Co., Inc. +
(J 233 Fulton Street New York Cily 

0
0.-4 0<x 0<x 0.Oc 0<>00.c0 0<>{

they attract the current from our Null i -
fier, and. anytfiing that current passes loses
,al l  gravity. Look, 'Travers! Aren't  those'machine guns the Mexicans are getting in-
to  ac t ion?"

Steer directly

There had been two or three
tunrs of  the machine-gun
cranks and the hai l  of  shot  i ras
reaching the truck-train when
the G.N.3.  g l ided over them.
Tnstant ly  the group was in
appal l ing confusion,  a l though
to the men in the gyroplane di -
rectly overhead, the astound-
ing efiects were not so clear
as to men in the surrounding
scout aeros.

They saw the Mexicans
d r i f t i ng  i n  t he  a i r :  s k imming
along the surface,  their  weight
ent i re ly gone, and the l ight
breeze waft ing them about a l
i t  would th ist ledown. The
firing instantly stopped as the
hrst  gun,  wi th the operator
c l inging f rant ical ly  ro i t l  dr i f t -
ed away before the breeze.

A moment later Cawthorne
gl ided over the other gun,  and
as a sudden turn of  the breeze
caught it,. it drifted against the
f i rst  and entangled i tsel f  wi th
that ,  whi le the gun crew went
sai l ing,  some heads down and
col l id ing wi th other f  rant ic
howl ing greasers who were of i
their  feet .

But  the two main bodies of
the enemy apparently paid no
at tent ion to the arnazing catas-
t rophe, for  they c losed togeth-
er  and made a fur ious rush on
tl-re supply train, being met by
a fierce hail of bullets fronr,
the American escort  

'  
and a

storm of  shrapnel  f rom the
t i r ree- inch gun on the armored
car.

"Ove r  t he re .  Chaoman l "
shouted Cawthorne. Then to
the wireless operator :-"Sig-
nal G.N.4. to circle round an-d
cut off any fugitives !"

The next  moment they were
above the insurrectionists ,lvho
were so c lose into the hal ted
motor-trucks that Lieutenanl
Travers hesi tated abour toss-
ing out the Attractor pellets.

"We'11 catch our friends as
well as the enemy, Cawthorne !'t

"Go to i t ,  Travers !  I t ' l l  do
no harm, and wi l l  s top the
slaughter.  Let  'em go.  Now !"

Then ensued the most ap-
pa l l i ng  expe r i ence  t ha t  h ;d
ever come to those men: suf-
passing even that  of  shot  and
shrapnel  at  c lose range. Horses
in the midst  of  a leap bounded
into the ai r ,  s t ruggl ing f ran-
t ical ly  for  the .  earth again.
Friend and foe felt it ;like
and the advance trucks, coming
under the marvelous influende
of the Gravitation Nullifier.
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and caught by the breeze, shifted from the
trail liki toy balloons and drifted across

THE ELECTRICAL EXPERIMENTER

There are lots of "Jims" in the world-in

stores. factories, offices, everywhere. Are you one

of themi Wake up ! Every time you see an

I. C. S, coupon your chance is staring you in the

face. Don't turn it down.

Right now over one hundred thousand men

a.e prelpuring themselves for bigger iobs and better

pay through I. ,C. S. courses.

You can join them and get in l ine for pro-

motion. Mark and mail the coupon' and find

out how.
INTERNATIONAL COBRESPONDENCE SCEOOLS
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the greasewood.

Ri f les,  revolvers at td sabres,  re l inquished

bv the f ighters,  f loated about or  set t led sol t -

i l i  i "  thE ground. In p lace of  the fur ious

detonat ioni  of  the machine.  guns.  and the

smal ler  arms'  came t l te yel ls ,  shr leKs'  lm-

orecat ions and suppl icat ions ot  the help-

i "*-* . iet t i i "ss,  a imless dr i f tcrs ' .  as they

."-a ; "  "cot t tact  wi th and c lutched each

;il;; i" convulsive desperation, seeking

back in a hurrY."

The lieutenant nodded and

the i ,vo N ul l i f ier  GYro.Planes

. i t . t .J  t to* tY arout td-  the big

-"1-" f  Mex- icans and Ameri -

cans.  But  whi le the f  ormer

were too ParalYzed wi th terror

ut't.l 
"-"r.-"ni 

to re-form and

;;;;. hostilities, the Ameri-

. tn i tooPt '  understandirrg the

* i .acle *hi .h h"d happened,
seized the handiest  weapons
and dashed amongst  the.enemY
garher ing uP r i f les and revol-

Vers and smashlng c lown al ly
-an who showed the s l ig l r test
glearn of interference.

Then a grunt  came from

Travers.  and looking in the di -

rection 
'he 

Pointed, Cawthorne
saw Captain Berchall's com-
rrrand gi l loping out from i l ie
rnouth of the cafion.

"They're coming - in Cogd
tjme to take charge ot the Prls-
oners and Aravilla, Lieutenant
twelve hundred men ! That's
coins some f or three min-
Lltes worK I

Thev circled arouud, keeP-
ine t l ie Mexicans in a hud-
dl ld. tansled mass unti l  the
troopers irr ived. Then theY
elided to the earth and as theY
ieached Captain Berchall theY
saw his feaiures distorted with
ir-rdescribable rage and disgust.

Aravilla had escAPed !

"Los t  ou t .  aga in ! "  he
srowled with raging bitter-
ness. "The only man we care
for gets away,and leaves this
burrch for us to feed I I 'd ex-
chanee the whole damn lot for
that 

.- 
one crafty, incorrigible

devil, dead or alive !"

YOUnwer achance!
ttpouf years ago you and I worked at the same bench. We were Dallz discontented. Remem-

U"r tft" noJ" *" i* the International Correspondence Schools' advertisementl That woke me

;;. i realized rhar to get ahead I needed spe;ial training, and I decided to let the I. C. S. help

"i;. 
*;; i ;;;k"d";h.'.o,rpon I asked you to sigri with me. You said, 

'Aw, forget itl'

"I  made the most of my opportunity and have been cl imbing ever since. You had the same

"tu.*. 
I  had, but yoo trr i .r"d' i t  down. No,Jim, you can't  expect more money unti l  you've

trained too"T'o hu"dl" bil:"''o'k''' 
r rnrtnlr'liloHlft'6i#ffiii6EN0E TcHoorT

later a woundedTwo days later a wounded
icer of  Aravi l la 's  horde wasofficer of Ar

Everv one who

Box 5315, SCRANTON' PA'
ExDlaln. wlthoul obl igat ing me, hqw- I ,can qyal i fy for the posi-

r t i i f i . - i i l i r  ihC suujeir .  before which I  mark x.

caDtured and brought in.  He
. tated that  h is chief  was dead
{rom shots received in the at-
tack on the motor- t rucks:  that ,
he had seen him buried and
save a clear description of the
iocation of the grave.

Cynical ly  doubt ing,  the Gen-
eral  ordered a squad of  men to
search for it. It was uP in
the mountain range, within
four miles of the miserable
vi l laee of  San Morajos,  that
thev- found the truth of the
insirrrecto's statement, and theY

N ELEOTRIOIL ENOINEER
EElectr ic Light ing
fl Electric Car Runniog
D Dlectric 

.ltry'lring

F ;f ;r,i,flift if^f iiHf.. ".-  Mechanical  Dreftsman
E Machine Shop Pttct ice
DGas Engineer
Tl OlVIL ENGTNEER
- surveying aod MapPing
- ITINE tsONEUAN OR ENGINEER
E Metallurgist or Ptoapector
f ]STATIONARY EITGINEEE
I Marine Englne€r
TIARCHITECT
E Contractor and Bul lder
E Archltectural DraltamaD
E Concrete Bullder
E Struciural  Engineer
E PLUMBTNO TND HEATINO
n sheet Metal Worker
-cHEMtcAL ENGINEER

brought the body into camP.
Frrerw one who had seen thelLverv one who had seen tile
rebel- chief agreed that it was
he and the fo l lowins wire lesshe and the following wireless
was relayed to Washington:-

(Conti,nued, on lage zzr)

Box 5315, scrilton' Pa-

In October,1916,the lnternational Cortespond'

25th ;fi'"f.:""1":'"x'i"ff l'.Tl'iJ*"i"#iiff 
"""lfiAnniversary'-[:T"f""#::ti'f.-[:l':*"::f ;"."Ti'"6fi ;

STUDYING t.  C'  S. Course' .  preparing {or ad-

l .  C. S. vancembnt -and increaeed earnings and great€r

s€rvice 10 tbeir employers add fheir counFy'

Oscupation
& Employer

Street
ud No.

State

UNIVERSALELECTRIC MOFORS
Operating on A. C. or D- C.-l l0 to | 30 volt

l /16  to  |  /4H.P.

Hy8T,?l $5#
For spark gaps-grinding-polishing, etc.

Wite for Catalogue

OMEGA ELECTRIC COMPANY
3O4 So. Dearborn St. Chicago, I l l .

and Typist

If name ol Couse you vmt is uct in this list, vrite it belov.
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Yiu Can Get Better Resihs
BY USING THESE WONDERFUL BOOKS

How to Make Wireless Sending Apparatus
This book will sir-rely _h.e welcomed by every wireless enthusiast, and by

the one who is fond of making his own apparatus. This book contains morL
information on how to make sending appiratus than any other book we know
of. Thirty different pieces of apparitui ean be made wiih materials that most
anyone can obtain without much trouble and illustrations and descriptions
are so clear and simple that no trouble will be experienced in making the in-
struments.

Only- s(rictly modern and up-to-date apparatus are described in this book. and if we asked
you buc lor  l t ,  we are sure that  you would th ink i t  a bargain.  This book hes been wr i t ten bv
l-y:"jy :?qi. 

efperts who know how to make wireless 
"eiding 

uppurut* u.J ioi itr"t-i"r"oi
you proht by their experience as well as by their experiments. 

- -

-  Among others,  th!s book contains the fo l lowin!  important  apparatus:  How-to-Make an
Expenmental Arc set. How-to-Make a Speaking $,rc Light,_ How-io-Make a euenched Sparkp-aR, How-to-Make a % .K..W.Tran_sform&,: HowltoiMake un o".ilutiJ" r*".r.rir"i,How-to-Make a Radio Break in System, How-tolMale u enoioftto"", ff-..-i.-fr4.f.. 

" 
notuivspark Gap, How-to-Make an Independent vibrator, Ho*-to-rftul"-i' Giirr'.t"Jii;ri; C;;

and many others,
Size of the book is 7 x 5 inches, suh:qtantially bound in.paper; the cover being printed intwo colors. There are 100 pages dnd 88 i l lust iat ions. rf"r '"-ur" quit" .  t"* ^r

i{]:piq" illustrations giving a"ll--climensions. u. _*.li u" 
-pttoLgrupi;- 

,h;*i;; LSChnlshed appararus. How to Make wireless sendiirg Apparatus, rnEp"io' -
How to Make Wireless Receiving Apparatus @

This book will surely be a boon to every "how-to-make-it" fiend. It has
been written.and published entirely for the wireless 

""tti*iurt 
who makes

nls. own .recervrng apparatus and the twenty radio constructors who have
wrrtten the articles are well-seasoned in the art and know whereof they speak.
Consequently, you profit by their experience.
^___-9ltv :llltly up-to-date and, modern apparatus are described and onry those that the
?y,eiic1,"1p1il"l!"L can ma.ke himself, with material that can be readily ol.tained. webeheve that this book contains more information on how to make a wireless receivinga.pparatus than any other book in print and you will find that li i. 

"u"ily-*otitr 
AoutrG

the price we are askins for it,

- ATqng the 3.9r1v Sood atticles, the following will he of particular interest: How-to-Make
a _t(ecelvrng_5et wrthout  A-ef la l  or  Ground, How-to-Bui ld a Magnet ic Detector ,  How-to-Make
a.Wireless -Relav, How-to-M1Lke q Wireless Lecture s"t, ittt"r.i?y-i;rg n1iii. sigh.i", ct"itrr":
tion of an Improved Loo_se Coupler, How-1o-Mak" u Cb"i.uifJ"ir-* i"ii. 'C1..truction o[ an
lnter terence l ' revcnter ,  How-to---Mgke a Uniqrre Receiv ing Transfo"rmer, 'Construcl ion of  an
Efficig.nt Wave Meter, How-to-n/lake a pockei Wi."t"i. S"?, 

"i..1 "rc.''*' 

-"

Size of  the book is  7 x 5 inches.  handsomJy boun. l  in ; r 'p"r ;  
' r ; ; ;over 

b

s:'l*",1ii,ie?i.;Hl;;[!i1xl;*'n';#*JJil*Hiffi Ji":".,:ffi #,'f ZScgraphs showing the finished ntttffirll: 
Make wireless Receiving Apparatus, PREPAID

Thousands of dollare were gladly spent to compile this -D F D^-r__^ ̂ _
bookNOWOFFEREDtoyou for the unusual price of JCC i;:: i l l

-. T.ells,you q,lickry aad acculal-c]{ e.r.i\r cal, r"*","":ilI:}I:ne and locatio_n or any and overy wireress srauon int h e e n t i r c W o r ! d .  O b v i a r e s r b a L . i r r i t a t i n q m o m . ; i ; h ; ; ; ; ; t ; ; " , n u n k n o q n " " r r , " a r i i * , . - . - , ] , - . " D s u r q u r c k l y k n o w i D s
w l t o  i r  i . .  M a k . e  i t  w o . r b  w h i l e  s i D t i n s  u p  t e r e  3 r  . ; r n i  - " t * . - i r , r t . J a i n t  a n , l  f - a r  

" r l  
r " . " G i r " * ' i r ] i . " 1  w r r h  r r ,  a r  l . a s r ,  y o uc a n  t e l l  w h o m  v o u  h e a r .  c o n t a i n s  2 2 2  p i g e s  o i  i n f o i ; i t i i h -  i i r i l r . i t .  w o i s h t  i n  i o r i ] t i " , i ' " , i J J  r 5 . o o o  s l , i p  a n d  s h o r e6tat iond bv BorH naLionarirv,  locarion and 6arj  r . . rei  r" i 'e1-; ;"  i ; i .* .a to e;, j ; "-" i io; ; ; ; ; ; " i , i ;  

""d "rar ion 
desisaaLioD

A REALLY REMARKABLE OFFER
I m a e i o e  a  6 n e l v  e l o l h  b o u D d .  b o o k  s t z  * . . s ' i  i D c h . e s  a b d  ? <  i n c h  t b i c k  i D  s r z e ,  c o n t a i . i D s  2 2 2  D ^ E o s  o f  i n f o r m a t i o Eo b t a i o g b l e  n o w b c r e  e l s e  a n d  o r i D r e d  o D  , n  " * 1 . t t . n i  e r a a "  

" i U 1 o l  o n o " "  
" o o  

r r o m  r y p e  u n u s u a t  r o r  . r e s r n c s s  a o d  e a s e  o fr e a d j n s .  - - - N o t  . o o l v  i s  i t  u p  t o  d a ^ t e  . b . u L . p " " ' i a " "  * " " r " - i . " - i n - u " i . u . . l i o o _ ; o  t h e i r -  p r o p e r j l a c . s  o r  n c w  . a l s  o t  e v e r vn a l i o n a l l t y  w h e n e v e r  a e s i e n e d ,  P o s i r i v e l y  o h e  b e s t  w o r k  o f  j t e  t i n a . u . ,  o n e r e O  a n d - W 6 r i f l i  i t . b b  F e n  G 6 f V - - . - . ,

.  HOW IT IS POSSIBLE
This remarkahle ofrcr iF nossible onlv bocause ot tbe 6nancial  di f f i rul t iee wbicb prcv.ored tbe pubt ishers from ma!.k € t i o s  a  l , o o k  w b i c h  . o s t  u b c m  i b o u s a n d *  o ]  A o t t a " e  t .  

" " - p ; t .  
, t . , r il iooi-p.ioti"e anasi"ai"e.- b-.i.'g exhausled tbe prinr;rs;;;" t;;;*i' i '"i:9t1""iX""1tr'";:J;T""8:it T"'f;::".-;"X""1Xf';Drice less than they actually cost to produce. 

O,rr"O*"
T h e  b o o k  w a s  o o m o i l e d  h t  F R A N K  A .  l { A R T .  c h i e f  I n s D e c t o r -  o t  _ T h e  M a r c o n l  w i r e t e s s  T e t e g r a p h  c o . ,  o lAmerica. and H. M. sHORT- resident Inspeitoi  , t j .  s.-  l . r , ' i f r i rconi tnteir ia l i6 ir l - t ' - t i tu; i ; ; '6;--"nicat ion co..Ltdo. 

nNeed 
we eav more as to ihe auth".itv *Li"n il"i'" -*'n,ii.,iiitl"r" 

""i'*i',i;to-;;i;ii;;';#worthy and necess&ri

' w e  
b a v e  o n  h a n d  a  v c r v  I i m i t e , l  n u m b e r . " ' n  

" P i : t " U * : : a n d  
N o . R E p R r N T s  w l L L  B E  M A D E .  w e  c a D D o t .t h e r e f o r e . u r g e t o o s t r o n e l v t h i t v o u s e n a i o v o u r o i r i e i a i " o * . - e r l o ' a . * w i l t t e s r r e i i r i r I e - o ] J . i " - r r r " , " r e c e i D t .  

B e * e isend for i t  TO-DAY and mak6 sure or gerLins tbe srearest Uook vaiu. p"ssiUle i ;  c; t .  
"W;;; ; ; 'e l i  

t re Ooot vo, wit t  savwe'v€ urderest imeted the value we ofrer.

*"0 
".T.o'Tllr*""?"uftSt"l.t"[*;ITI*X"i*tJ3:#"9"HErGHT 

oF oNE PouND' Bo iacrudo FunoieDt postag€

IXPERIMENTER PUBTISHING C0MPANY, Inc., nsp,fffrfrENr, 233 Fulton Street,New York,N.Y.
vou benefi ' t bg mentioninq "The Electricat Erperimenter" when writ ing to odverti.sers.



NYPNOTITil!
Be a HYPN0TIST and ilIAKE FUN and M0NEY!
It takes but a few houts to learn. The study ls both easv and
fascinaling. Hypnotism is an eDdless source 6f fun and wrjnder.
I f  you  knos  how to  H: ,pnot ize  you can per fo rm some o f  the
Eost  marvc lous  fea ts  lmas i f lab le .  You can do  a  hundred emaz ins
th ings  tha tor l )e rpeop le  c ; i lno t  do .  Youcan surpr ise  your f r iend ;
and make yourse l f  popu lar .  You can p lace  o thers  under  th is
s t range and mysr ic  spe l l .  You can compel  them to  th ink ,  ac t
end fee l jus t  as  you w ish .  I f  you  want  t6  make money you can
do so  by  g iv ing  en ter ta inmer r rs ,  t rea t ing  d
or  tearh ing  the  ar t  to  o thers .  Whvvork- fo !
nhen yuu mf ,y  master th is  monev- t -
hak ing  pro fess ion  so  eas i tv r  l -n - l
ves t iga" ra  Not t  v "u  m, i ie j in l  - / l )  tves t igare  NOWI You mal i  lear r
a t  your  own home.  I  w i l l  sen(
you my free trettlEe for dle ask
ing. It tells you about Hypno

tcfolms the degraded, overcomes baslfulness, helps to trade o;
pos i l io r ,  amuses an  aud ience fo r  p ro f i t ,  and  ga ins  fo r  the  oper .
a to r  h imse l f  courase.  w i l l -Dower .  and a  means to  hea l th .  wea l ihcourage,  w i l l -power ,  and a  means to  hea l th ,  wea l ih

and happ i t ress .  1 t  a lso  t rea ts  (u l l y  on  Pc lsona l  Mag.
net ism and k indr "d  suL jec ts .  RememLer , th is t rea-

ffi Gr7^r^^1;,\T.:.?'f:?:l'J;' j"lj"'h'i'H
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t by next mail, sll charges
d.  Don ' t  send any  Eoney

s tamp,  bu t  send your  name
d address today. .A.ddressl

M. D. BETTS,
a.663, Jacksot ,Mich.

TI-IE PAI\I'ICL'LATOFS

This University .discovery is the most im-
por tan t  hea l l l r  invenr ion  o f  the  century .  f t  re -
makes and re juvenates  the  Human Body.  I t
Droduces  normal  so ines .  I t  f rees  imp inged and
l r r i ta ted  nerves ,  cor rec ts  cont rac ted  musc les ,
shortened ligaments; eliminates congestion, im-
pro tes  c i rcu la t ion  and dra inase o f  the  bodv .  IT
WILL INCITEASE TI - IE  BODY,S LENGTH.

TIIE PANDICULATOB CO.
Clevelandr O.

N'T BE

(VrrI Arevouriuidorseir:conscious? -r,t,I;
ef*""'J J " J"31$h' l?:i, Ji " i*" ;:", f 1"1;;w

ant l  unBucces8ful  ln love, soclal  ol  bu8iDes8 efralT8?
My lllu8trate!4 FREE TB,EATISE tells how the8e faultBMvllluetrated tr 'REE TREATISE tellsbow these faultg
miry be Dromptly aod permanently overcome, AddTess:
U. DeBEtTg, J Station 66, JAcKsoN' TMIGEIGAII

You May Learn Theory'  Gode an[
Laws of Radlo Comnunlcat lon
In our Sdhool or at  Your Hom8,

6tt i lg you for posi t ioDs paying gooi l r{ .
ar ies witb woDderful  obance to t tsvoltba
world over,  I t 's tbe most iDtorest iDg p!o:
f€ssioD LDoeb and the demand for rlillctl
oDoratoBieincrea6iDg. Send stsmDlotoat
alog which sive. full iDlormotioD.

NATIONAL RADIO SCHOOL,  I4O5 U
- wa.hinolon. D. C.
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TRAILING ARAVILLA.
(Cont inued f rotn page zr9)

"Have found Aravilla, dead and buried.
Body brought to my headquatters. Will
ship it to El Paso by return motor-truck
tra in.  Am av/ai t ing orders as to pr isoners.

" F o r s y t h c . .
"Commander in the f ie ld."

That night Berkhole, the scout, i,r'ho un-
derstood the native language, had stolen up
behind a c lumn of  brush c lose to a smal l
group of  the pr isoners to whom the mat]
who had s iven the informat ion about thc
grave was jubi lant ly  te l l ing a story.  When
Berkhole heard i t  he crept  a. f fay;  dashed
to the General's tent and requested an
auclience.

As l re repeated t l re story the of l rcer
strode back and for th wi th fury in h is eyes
and on his c lenched jaws. He cal led for
one oi  h is staf f  o{ f iccrs : -

"Ca t r t a i n  San r l e r son  i  |  [ ave  t ha t  Mex i can
informer brought here at  once I"

llut. as the Cantain saluted and lvent
through the er..try- the General called him
D A C K .

"S tay  ! "
"Captain !  Have the fe l low brought to

your tent .  There te l l  h im to put  h is reporf
in wr i t ing.  I  desire to sencl  i t  back to
Washington.  Get that  report ,  Captain !  No
rrat ter  how. Get i t  ! "

Then to an orc ler lv : -"Direct  Professor
Gnnzri and ,\'{r. Cawthorne to come here
imn-rediatelv !"

When Captain Sanr lcrson retr l rned to the
Geueral 's  tent ,  Gunzr i  and Cawthorne were
Inefe.

The General  took the report .  "This is
in Spanish,  Professor.  Wi l l  you need a
translat ion ?"

"No, Gcrreral .  Chirography has i ts  na-
t ional  character is t ics,  but  p ictures show the
mind in a universal ly  urrc lerstood manner."

Fle slippecl the paper into the E,lectroma-
tograph and the picture appeared.
'  I t  was the inter ior  of  a larse 'c lobe house.
A rav i l l a  was  t hc re  w i t h  a  f cw  unkemp t  l r u t
fu l ly  armecl  ancl  uni formecl  men of  whom
the man who had brougl-rt in the informa-
t ion of  the deat l - r  and 1tur ia l ,  was one.  Be-
fore Aravi l la  stood a nat ive.  ancl  a l thoueh
the re  was  dou l r t  a r r r l  t e r r o r  i n  l r i s  I ace  and
trembl ing l imbs,  h is resemblance to the
Insurrecto Chief  brought a gasp of  sur-
prise from General Forsythe and his offi-
cers.

Aravi l la  stepped c lose to the man, sav-
agely uplifted the downcast chin and peered
into h is face.  He scrut in ized the heieht  of
t he  man  and  t he  b read th  o f  l r i s  shou lde rs ;
then stepped back a pace and a wicked, tri-

l umphan t  g r i n  sp read  ovc r  h i s  f ea tu res ,
I  He whipped out  a revolver and put  three
shots into the poor wretch's body.

For a moment he glared at  that  body as
it quivered on the floor. Then he stripped
off  h is coat ,  hat  and even his sword and
tl-rey were exchanged, by his men, for the
peon's ragged c lothes.

The scene changed. The men t  /ere
dumping the peon-clad in Aravilla's uni-
form-into a shal low grave.  Then they
and the chief  darted to their  horses and
rode away.

"So !" muttered the General. "Killed
tha t  peon  t o  impe rsona le  h imse l f ,  eh  I
Caotain Sanderson ? Place that  informer
before a f i r ing squad and get  h is con-
fession !  Travers !  Take a squad of  men
with f resh horses;  overtake that  motor-
truck train and order that bodv thrown
out and bur ied.  Order ly !  Take down th is
messase f  or  the wire less of f icer : -
"Geneial Funston, Army Headquarters,

El  Paso.
"Body of Aravilla was impersonated by

a peon ki11ed for the purpose. Aravilla
sti1l at laree. Location unknown.

"Cen. L.  G. Forsythe,
"Commander of  Div is ion in Chupaderas."
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11 Lessons of Course
In Drugles's Healing

Positively and absolutely
free to vou! Not one cent
to pav riow or later. To a r
limited number and for a /
short time only, v/e are

have beeu given we shall withdraw
Don't wait a minute. Act now.

giving 1L Com-
plete Lessons
in Mechano- li
Theranv absoj
lutely^FREE.
There ie no cost to
you at all for theee 11
complete leesons, But
you must act quick!
This remarkableof- 7
fer is etrictly lim- /z
ited. As eoon ae-
a certain number of theee Ect6 11 leesone

the offer.

These Lessons Teach You
How to Treat Headacho How to Treat Catanh
How to Treat Neuralgia How to Treat Epilepcy
How to Treat Coortiprtion How to Treat Hay Fevcr
How to Treat Indigertion How to Treat Paralyrir
How to Treat a Sorain How to Treat Pleuriry
How to Treat Dyrpepria How to Treat Asthmr
How to Treat Rheonatisu How to Treat Gout
How to Treat Lumbago Hbw to Treat Jaundice

Why lVe Make This Great Offer
We want the public to know the real truth

about drugless healing. We want you to con-
vince yoursel{ by an actual and practical dem-
on8tration just what a marveloue curative
force may be placed at your command. We
want you to eee for youreelf what tremendous
opportunities have been opened to practition-
ers of Mechano-Therapy. You will see what
hae been done. You will Bee what can be done
-by youl A Diploma in Mechano-Therapy
offers you a profession of dignity, preetige,
influence and wealth. No epecial training or
experience needed. If you are ambitioue and
can read, the way to eucccss is open to you.
Take advantage of this lifetime opportunity,

Also Free! $15.00 Set of
Eisht Anatomical Charts

Each-chart 30Vx22 inches, lithographed in many
colors. Shows 70 diafammed i l luBtrat ions of di f fer-
entolgans and-parts of the an_atomy. .Regu.lar$16.00
aet of charts. Now also Iree lor a nmlleo llme only.

HIl;i*;IH}FREE
Thousands of Mechano-Therapists throughout the

United States are making a big 6uccess. Let us tel l
vou about them. Let us Drove how you can easily
unrted stateg are makrng a Dig 6uccess.
you about them. Let us prove how Yc
make S200 Lo $500 Der month and more,
this sDecial 11 fre6 lessong offer is openthis special 11 free
Coupon ol yout nz
ano recetve, rree
Chart, new illustt

r  and more,
offer is ope

r-how you_.can easily
d more. wnle whrl6
r ig open. Send free
re6s on postal today,

0h, You Skinny!
whv s tav  TEIN s t  ra iu  You dd ' thave ro t

And iou  /o r ' t  h4ve t "  go  th rcush l i te  w i th  a
ches t  tha t  the  b i lo r  t ; rps  you;  w i t  h  a fhs  o f
Lh i ld ish  s t rene lh r  * i ih  less  you .an  h t rd lv
s tand on .  And wha(  about  lha t  s tond. l  tha t
fl in.hesejFry.tinle Jou try a sqw€ meall Are
you a  p tu  Jeeder (
DoYou ExDect  Hea l rh  and St renqth  in  Tab lo id

For rThrough P i l l s?  Pot ions  aod o lhe .  Ex-
p lo i ted  P i f i le?
Y o u  C a n ' t  0 o  l t :  l l  C a n ' l  B e  0 o n e ,

LIONEL STRONGFORT
PEYSICAL CUETUnni EX?EBT

Dept. C 76 Atlantic CitY, N. J.
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TRIC
OLAS

for

W%w@%wA@%
The Columbia Graphophone Company presents the last
w.ord in sound-reproducing instruments.

The New Electric Columbia Grafonola
No need of any attention front you, once the electric current is on, aside from changing records.
To star t  the instrument you s imply br ing the tone-arm over to p laying posi t ion.

ft operates perfectly on any crtnent, whether direct or alternating; is adaptable to any voltage;
may be at tached to any socket ;  and can be depended- upon to g ive cont inuous,  s i lent ,  ef fect ive serv ice
under any and all conditions,

Dealers are ready to supply the Electric Columbia Grafonola in four
models at the prices of $125, $135, $t75 and 8225.

in$tdirt; usbx--
-moymg the'f,one

arlh. sTartsrthearrn.sTar[;
recoid'----

Yoi bcnefit blt mentioning "The Electrical Etperimenter" thet u'rit i ,ng to ad,vertisers.
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FOR S'\LE-One hunrlred afld .f ifty .dollars
w o r t h  o f  o i ' l i c a l  i l l s t r u l n e l l t 5  c o l n I r l s l t l F  l l l  I ' € r _ t
o i i " . t i t c  i J ' i . " -  f t " -  1z  Lo  20  D io l ' t .us  inc lu ' l i r rg
o r i s r n s -  o t ' h t h a l m o : c o i ' e  r  '  t o  2 U  l r l o i - ' l u -  - c o t r ) r

b l i r rd  re . t i r lg  se t  -se !  e ra l  u l ' -1o  da te  houks  l t J  e l . r l . r '
; ; ; ;  * i i i ; i ;  - i e ' t  i r r g  t e l  r e r '  c a r  d : - i l r r e r c h a r t s e a l ' l e
i e s t i n s  f r a n r . ,  e t c . ,  a l l  i r r  t t i c e  t r a v e l i t t g  c a i c '  A s
s o o d  i s  t r e $ .  l i i r ' r  c h e c k  [ o r  S i 5 - l a k r s - e t l l l l s  o u t -
h t .  R .  S .  F t t rman,  212 F^  21sr  51 . ,  (  ha t ta l rooga '
Tenn.--d'.\J-=-'-.o-i l-Jl@

i n e - a n d  h i s h - g r a d e  r e c c i v i n g  s e t . . 1 o r  s a l c . o r  e r -
c h a n s e .  I ' r i c e  $ 2 5  o r  w a 1 l t  a u ' l 1 o 1 l : .  I l l l l l l - a n  l l -

n - l o " i , '  r t i F t ' o "  a l r p a r a l u s  o l  r - a t i a l ' l c  c u r l ' l c l r ' ' '  l i '
i i ; ;  - ^ t i i  o ther '  harga ins .  \ \ ' r i te  ' \h i r r  S1 'e r r -
cer .  Macno l ia ,  I l l .-sro 

r'--gJ c n.\ RC,A l N s -l-I,srw' i r i ie l '- l '
Co l  eoo. l . .  

- .1 . 'ho i ies  
-000 ohms.  $ i .75 : .  f  i r reh  c -o i l '

r i l l ! O ' , - t o " ' i " t .  g l . l 5 :  f i s e d  v a r i a l r l e  c o t t ' l e t t : e r .  7 5 c  :
b ; i . . t ; ; ;  50c . :  tu l ing  co i l .  50c- . - :  . le le l 'ho t te  t ra t r - -
m i r t e r .  $ 1 . :  o t h e r  a l ' | a r a r u s  \ l l  l e t l e r s  a l l s ! \ ' e r e r l
t i i i x . t t i - i i ' . i ke i , '1034 73rd  s t . .  l ' i rook l l ' r r  N  \ .

A  S \ L \ l . t -  T U N I i R - l \ 4 a ' - l e  l r v  t h e .  I - l e ( l r o . I n -
oor t ins  Con l r 'anv .  \V i l l  se l l  o r  t1a ' l r '  Lcv l  L '
C u s h i n g .  : .  l t u - r h u r Y .  U a s - .

S ' r4 - l i l , l - - f lahoga l ry  loose cou l ' le r  mou i l re r l  ro -
c e i v i n s  s e t  s i t h  1 , 0 0 0  o h m  I , h o n e .  h - e a r l .  r \ 4 n f l .
b u z z e r i  t e - t  a r l l  s w i t c h ,  c o m l ' l e t e .  $ i .  l ) a l r ' l v  l l ( \ '
e a s  b e a t e r  f o r  c o l , l  w i r e l e . s  r o o r i l .  S l  . l  \ l ' c n s r r e-mando l i r r  

a r r , l  case .  $5 .  T 'e ror i , le  lea( l  r te tec to r '
i n . l  I o t e n r i o n r e r e . ,  $ ' .  \ \ ' a r r t  I  a r i a l ' l e  c o r t ' l e t r . : -
;;;. 

'oi it;t 
Lamoreirx, 881 Marietta Ave', xfi l-

rvaukee, \\ris.

" r l ; t .  

"  
co i t ' -  + jo .  se l i  f i , r  S l  5 .  f lake  oner .

1 .  t t l ' i qa .  . . ; ;  S ick les  S t . .  Ph i la ' le l l ' h ia ,  l l l !  .-nbR-S-'\L]f-Detector, 
1)otentiometer' 1,000 ohm

n h o n e ,  o l ' e r a  g l a . s ,  n l e , l i c a l  c o i . l .  h y l ' r o r i s t t t , c o t t r c .
m a c i c  l r o o k -  r ' u l l c h i n g  I r a g !  l . a s ]  l \ l e l h o ' t  l ' 1 a 1 l o
cou" rse .  \ \ ' '  i r c  fo r  rea l  I 'a rga i r  l , r i ce ' . .  (  la r -
e n c e  A l l e n t a t r .  I  1 0 1  \ - i r l e  5 1 . .  l - a (  r o s c e .  \ \  l c '
- r 'nR 

s . i l l ' .  
-T is -$ ro- i i k i l s  

o ' , JJ r :  co . l re t  s
f l a r  o r  A .  t r i r h  n r u s i c  r a c k  a j t , l  c a < e .  , \ i l  l r )  e \ -
cJleirt i6nclit ion. Russell Thomp-son' Wooster,
Ohio.

cmei i  anr l  ou t f i t .  Cos t  $26,  fo r  $10.  -cash-  o r
i, i i i .r"i. 

- itr i,t i i t".. 
W I{. 

. l tenrlell, 
Vida, Ore'

--Tai,K 
:-Bo{h ;;7 -l..omlt tni.c ro^sco1'e, r)ragn i f i  es

1 0 0  t i m e s .  c o : t  S 3 0 .  1 f i 1 1  1 1 a i l e  I o r  a r y t l r r n g  r 1 l
w i ie less  l ine .  . { l so  Murdock  2 ,400,  ohm 1 'hones '
X l u r , l o c k  o : c i l l a r i ' , r  l I a l l s t o 1 n I e 1 .  l a r g e  - v a r l a r ) l - e
condenser  a r rd  s1 ,ark  ga1 ' .  \ \ -ha t  have you j  l -  \ \ t i t
; ; i i . ' f ; i  cash .  

' - \  
b "a ' :ga in :  x lu rdoc l t  $15 loose

coup le i ,  .e te r  been r rs id .  $10.  -Branr l  new- to t -

fi.'s5#i.f,i;".;:':;i;' N'l' ii;i,i.'"i i'1Y,"'tni.";i,i;
I l l .-w l  

LL-  E \C I | \  NC+- . - I . :nn  ; r i l . - ; ' reGi l - rece i r
i n e  r t  i n  e s c e l l e : t t  c o n , l i l i o t l  a 1 l r l  $ 1 0  c a s l t  l o r
b i C v c l e  m o t o r  a t t a c h m e t t r .  o r  m o t o r c y c l e  l l I  -  r u l l -
n i " "s  o tder .  S te l ,her r  Mc l  r r tosh .  Chamher l 'u rg ,
I l1 .

21  r ibs .  o r  IL .D.
1Y"n1 

. 
I I(.\\'.

rvhat have you?

H u n t . . \ l ' i n g l o r r .  l \ [ a s s .  _ _
F O R  S . \ L E - $ 1 0  M e c c a n o  N o .  + .  p e l  l e c t  c o n ' l t -

t i o n .  $ ; .  \ V i l l i a m  C r e e r r e ,  J r . ,  1 6 i 9  6 9 t h  5 t . .

I l r o o k l y n ,  N . Y .

FOR SALE-% kilowatt transformer 12 plate
condenser  and heavy  type  key .  $ '5 .  I -oose coup '
l e r .  t u b u l a r  c o n , l e l r s e r  a n d  1 . 0 0 0  o h m  a ' l j u s r a h l e
, l ia r 'h ragm 'ece ive ls ,  $10.  \ \ -heats ione h | idge ar rd
ca lvanomerer ,  $7 .50 .  l f  in te rec t " , l  rv r i ' e  fo r  I 'e t -
ie r  r lescr i l ' l i on .  Ray  Abhot t .  Der rvyr r .  I l l .- S

conclenser kev. $2 and American model builder
No.  2 ,  $1  . ,  sen , l  fo r  ta r t i cu la rs .  H .  F .  Burns ,
( r feen 5 t , .  1 \an t lCOKe.  ra .

p g p r  s  1 1 9 - S l e c i r o l y - c  i ' . t e r r u p t e r  $ 1 . 2 5 ,  l 1 i
i n c h  B u l l d o s  c o i l  ( n e r v ) ,  S 3 . .  t w o  $ 3 . 5 0  w i r e l e s s
kevs-  $1  each.  new rece i r - inq  conden.er ,  40c . :
la ige  enamel "d  w i re  tuner .  75c . ;  Doron Rro . . '
e n a h e l e d  w i r e  l u n e r ,  $  1 . 2 5 ,  n a v y  t y p e  I o a r l i r r g
c o i l ,  $ 1 ,  2 , 0 0 0  o h m  p h o n e s ,  $ 1 . 7 5 .  h r a n d  n e r r  n i c k e l
p la t ing  ourFr .  g l . - '5 .  Orven ]a rhoe.  Car ro l l tou ,  I l l .

_I:l I i.Y:tr ?".J1' ii*n', 3 ;;*l :llii.i l"'fi;,1::k
a e r i a l  s u i t c l t .  , A l ' o  a  m a g i c  i a l l t e r n .  l l t o n l a :

THE ELECTRICAL EXPERIMENTER

Scientific Exchange Columns
T T\  DoUBTEDLY you l r f , re  r t  r l re  p |e"e : r t  l i i l r c  somc tL i r rgs  fo  r  r  l r i ,  h  l  ou  have no  f  u r l l te r  use .  Do yo t t  rv ish  to  -exchange thern
t J  f o r  s o n r e r l r i l g ,  

- I o r  
r r l i " l r  1 " ' r  l r a i e  i l r r n e . l i a t e  r r . e ?  l  l r e r e  i  s  n o  s u r c r  a n , 1  q u i c k e r  ! r a y  t o _  d o  t h i s  t i r a n  b y  a d v e r l i . i n g  1 o u . :

i r r i c l c s  i u  t h e : e  i o l r r m n " .  T I e  
- l  

c r j  p e o n l e ,  t l r "  O r r l y  p e o p l e .  r v h o  c o u l , l  p o s s i b l y  h a r - e  a  t t s e .  f o r  l o u r  l L i n g s  r e a d  t l r i s  j o u r n a ) .
\ l o r u  l l , a n  4 0 , 0 0 0  j r t e r e s r c , l  1 , e o 1 , l e ' s i l i  s e c  J o u r  a . l ,  I t  i s  f u r t h e l m o t e  r l t e  c h e a p e s t  a d v e r t i - i n g  l t t e , l i u t t t  f u r  J o r l  j 1 r  l l r e  c o u n t r ] .

l r e a l e r .  a , [ , e r r i s i r r g  a e c c p r e t l  i r r - t i l l , o r t r t r ' i t ]  l - r c l r a r r g e  ( o l . t t r t r r "  o t t . l y .
T h c  r a r , s  a t i : ' l - - o  c e t t s  f i t l . & o r t J  t n a n e  a r r d  a t l d r e s s  t o  b e  c o l r n t e d )  n t i n i t n u m  s p a c e  3  l i n e s .  C o t t n t  a b o t r t  7  r v o r d s  t o  t h e  l i n e .

Re i l t i t tqnce rn rLs t  dccan i lqnJ '  u l l  a rdc ts ,  No adver t i sc rnent  fo r  less  than_ -3Oc.  accepted .- 
\\ ie i- iserve to ourselrrcs-ihe i igtrt to reluse any aclvertisement tvhich lve consider misleading or objectionable. Advertisements for

the August issue should reacir us not later than July 1st
T he Ctassifie d Colrtmns of "The Elcctrical Erf erimelxter" ISrirtg Positive RestLlts'

Slbscribers experiencing trouble in dealing with any advertiser should notify t ire publisher very promptlv.

1O.t lO(]  X{ETER UNDAX{PED \\ ' ' \VE S] iT-IN.
c l u d e s  I 0 . L r 0 0  n l e t e r  c o u t , l e r ,  l o a d i t t g  i n d u c t a t l c e " .
r  a r i a h l e s .  o s c i l l a t i r r g  h u l l i  ' e t ,  $ r 0 .  c o n r l ' l e r e '  C t h -
L a r ( 1 .  M 7  l . l l i c o l r  S f . .  B u i f a l o ,  N . \ ' .

f o R  S . \ L E - P o r t a h l e  r e c e i r i r r g  s t r  i t t  o a k  c a s e ,
c o r r . i s r s  l . ' o l e r l i o m e t e r .  l o a r l  i n d t t c t a l t c e ,  1 0 0 0  o h m
, N I u r , l o , k  h e a , l s e t  e t c . ,  $ 5 .  \ \ r i t e  J u n e  C u l l c t t ,
B o o n e v i l l e ,  N { i s s .

{ o n n e r .  a l 5 0  o t h e l  r e l i a l ' l e  l r a n : l n i l t i n g  a l ) l ' a r a l l l c
r r r d  a t c e ' . r r i . s ,  l l o r  I ' a r  r i c u l a r s  r v r i r e  T T e r m a n

G u e n z e l ,  4 1 0  B u t t o n w o o t l  S t . ,  P h i l a d e l p h i a ,  P q .

l - . 5 0 :  t e l c g l a l , h ' e t . 1 i , . :  ( r ' y . t a l u i .  $ f . ;  f i x e d  c o r r '
, l c n s e r ,  3 5 c . ;  ( i o t e t t t t n e t r t  I ' l l o l l e s .  $ - . : - " l , l e - c J r o
l "  c o i i ,  $ J . 5 0 .  N a t a l i s h ,  - T r . ,  S t o c k b r i r l g e ,  N t i N

r n o t o r s .  k o , l a k l  d a y l i g h r , l t v e 1 o 1 ' c r ' .  \ \ - a n l  - \ ' i s i l r l e
t )  l , e u  r i r e r .  P a c l i a r i l .  

-  
T h o l l o l s o r r .  P a u l  \ I c g e e .

l l a t t o o n ,  I l l .

i i l g  1 ' e l e g l a l ' h  l e a l n e r .  $ J . 5 0 :  a ' l j u . l a l ' l e -  s e l r l r l r F

c o n , l e n s e r ,  $ 1 . 7 5 ;  T r r r e r ' . t a t e  r e c c i v i n g  o u l h t .  l l j i . 5 u :

l e l e g r a l , h  k e y .  5 0 c . :  N o .  l - R r o r v t t i e  c a t n e ^ r ' a ,  $ , t . 5 r r :
s r r a r k  l r a l l s . : - 0 c . :  h v t ' t r o l t s t r t  c i , 1 1 r s e ,  $ J . :  a l l  l n
q o o d  c o n , l i r i o n .  l \ 1 .  L a h i t a ,  1 6 - . i 5  I T a r t z e l  n v c . '

1 ' o u n g s t o w n ,  O h i o .

HERE'S =
EVIDENCE =

Rosser, Man.
May 4, 1916

Your ads certainly bring results.

How do you do it ?
Truly yours,

Ja-es L. Creen.

We can
results for

produce
you too

F o R  S . \ L l i - \ \ ' i t  e l e . .  t  e c e i t i r L g  o - u t f i t  c o n " i - t s .

o [  1 o o . e  c o u l , l e r ,  g u a r a t t t e e d  g a l e r r a , l e t e c t o r .  f i s r ' I
c o n d e n . c r .  l b a , l i r r i  c o i l ,  a l r d  1 0 0 0  o h t n  t e c e i v e r ,

i n . r r u m e r r r s  m o u r r l e d ,  n a h o g a t t y  t i n i - h e , l .  l ' r i c e ,

$ + . 5 0 .  I  c a t t  h e a t  N . \ . \  r v i r h  r h i .  o u l f i r .  E .  l f .

S e n s e n i c h ,  R . F . D . ,  N o .  3 ,  I - i t i t z ,  P a .

\ \TANTED-Four 43,plate vat iable condensers,
r n o u r r r e d  u r  u n m o u n l e d ;  t y l , e  " . \ . \ "  c l y s t a l o i  d e '

t e c t c r .  e l e c t r o l y l i c  d e l e c t o l .  T ' a y  c a . h  o r  1 r a d e .
H e r m a l  C u e n i e l .  4 1 0  B u i t o n w o o d  S t . ,  ] ' h i l a . l c l -
o h i a .  P a .

F O R  S . \ L E - C a m e r a ,  h i c 5 c l e .  f o o t b a l l .  p r i n t i n g

r ) r e . s .  l ) o o k - .  m a g a z i t t e -  a r r ' l  o t h e r  l l t i t t g s .  \ \  r i l e
f o r  l i s t -  S t e r h e r i  T a b e r .  1 9 9  G r o t t o  A v e . ,  P r o v i -
, t " " c " , R , L

E \ C l - l A l ' J G E - B u n n e l )  k e y ,  s o u n d e r .  r e s o n a l o r ,
l i e h t n i n c  a r r e s i e r .  c r o r v f o o i  h a t t e r y  f o r  3 0 0 n  o l m
r r h o n e s .  W r i t e  f o r  I i s L  o f  o t h e r  a r t i c l e s .  B r e r v t o t r

B e r r y ,  O r a n g e b u r g ,  S . C .

$ 6 . 5 0 :  c o s t  $ 8 . 5 0 ,  i n - A - 1  c o r r d i t i o n '  R a y  F a r m e r '

} fontezuma, Iorva.

WANTED-2 oair  of  BRANDES SUPERIOR
IIEAD SETS. 

'Wi l1 
pav $3 a piece i f  in good

condit ion. S. M. Anclel in.  Richf ield,  Utah.

C r y s t a l o i  a n d  p e " o x i d e  l e a d  d e t e c t o r s .  I ' o l e n t r 9 -
m e i e r .  s h o c k i n g  c o i 1 ,  h i g h  f r e q t t e t t c y  b u z z e r .  1 e - n n i s

r a c k e l ,  . \ - l  c o n d i t i o n .  m a g a z i t t e s .  I o t  $ 1 3 .  A n d t e r v

S h a f e r .  S c o t t .  O h i o .

Yot t  benef r t  b \  t i l en t io l t i l l q  "Thc E\ectrical Erferimenter" uhen'orit ittg to adz'ertisers'

- - J

I  ra l rs foL luer ,  $ l ;  l l l i t ze r r  
' j  

I . i . \ \ ' .  con , lenser .  cos t
s q . 5 0 ,  $ , , .  . \ 1 1  a 1 ' 1 ' a l a t u -  i n  6 r  s r  c l a . s  c o n , l i t i o n .
J .  S .  l f cDonne l l ,  330+ 3 th  Ave. ,  I - i t t le  l lock ,  Ark .

l ' n  R  S . \  l . l ; - \ ' i o l i r r ,  c a r r c r a ,  g a s  g e r r e r a t o r ,  b i -
cyc le .  r i f ie  an , l  mag ic  la r re r r ,  \Vr i te  fo r  p r ice
I i : r .  J u s e l , h  I i r a g r r e . s .  I T c r r , l l r r n r .  l I i n n .-T- tn -  

S . \aE- - l . ]ec r r . r  ' .  
- l i i l o "a t t  - t r indom-

er  co i l ,  $51  per fec t  cond i t ion ,  used one rveek .
l l i l e s  F .  T T a r n .  \ u c u s t a .  N I e .
Mrre1 ar,. j000
ohm l ,hor re '  c l tea l ' .  P lease rv r i le  fo t  I i s ts  a t r . l  par -
r i c r r l a r s .  \ \ " r n .  L e o n o l d ,  2 1 0 5  N .  L e i t h g o w  S t . ,
l )h i lade l rh ia .  Pa.

FOR Sr \L I i -$18 Nat iona l  r \u tomat ic  Te legraph
I ransrn i t te r -  j7  records .  kev .  sou t t , l c r .  j l r s t luc t io t )s .
f o r  $ 3  F r r e  r r a c h i n e .  O t h e r  t h i n s s .  W r i r e  D .  C .
Kur tz .  Johns to \ \ 'n ,  Pa

FOR Sll-l i--Nichols sentling and receiviug set.
For  par t i cu la rs  wr i te  John I I ig ley ,278 E.  I {a in
St . ,  Nor th  Adams,  XTass .

s  \LE-? jR r l cT l  \NGI i  C . . t 'e t - - ra r , la i Im ikd
nearlv ne$', lairst offer that souuds teasonable
takes 

- 
it. Woulri l ike typervriter. L. W. Rliven,

237 \ \ r i l l e t ts  ' \ ve . ,  Nerv  London,  Conn.-\ \ ' \NTEDff i
I  I ( - \ \ - .  1 T l 1 ' O l { I ]  T r a r t s n r i l t i t t r  s e t .  S t a t e  a s e
r r , l  

"nn , l i r io r r  
a r l l  lo r r  es t  ca .h  t ' r i ce .  O.  oehrnen. '

759 Frank l in ; \ve . ,  Brook lyn ,  N.Y.
i l l . \  E  r ] - - l s "  Nt  ' \Rnr .p -  SrW-SrVt rCnncnnO-

rv i rh  f i ve  s rv i tches ,  vo l tmeter ,  ammeler .  \ \ -an ted .
G e i . - l e r  t u l r e . .  T e . l a  c o i l  o r  r v h a t  h a v e  y o u ?
Sieger ,41  \ \ re l1s  r \ve . ,  Jamaica .  I - . I .

rece i r ins  -e t .  $ - {5 .  \ \ ' rn .  I l .  Duck ,  R-41 rece iv ing
s e t .  \ \ ' i l l  . e t  c h e a r ' .  A I I  i r , l u i :  i e .  a t t - w e r e d
promptly. \\r. C. I luicheson, \Vinrl Rock, Tetn.

\ \ ' l L T ,  T R  \ D E  N I . \ N l ) o L I N  o r  n a y  c a s h  f o r
re legra t ,h  sour t ' le r . ,  re lay .  6 r  omnigraph.  Send
d e s c r i f  i i " n .  - \ d ' l r e s s  R e x f o r d .  5 1 0  S e c o n d  S t ' ,
.\ lbany, N.Y.

FOR S- \LE- l l - r iS- fo . , t  te r r r . - to ry .  dmk,  md
onlv one summer and fal1. Cost $22 wholesale,
n i l i  s e l l  f o l  S l l .  i  f i l m t ' a c k  r a n k  4 x 5 .  $ 2 . 5 0 :  1
6 l m u a c k  t a n k .  I  Z r 3 r  i .  $  l .  S i n q l e  s h o t  l j  r i f l e
t \ V i n c h e s t e r ) .  $ i :  l o  l h s .  h v n o .  5 0 c .  A l l  e o o d s
at  I ,1  i ce  F .O.  D.  :h i1 ' f  i rLg  po i r r t .  L .  A .  Mad ison '
Kineman. trfe.

d i t i o n  f o r  6  v o l r  8 0  . \ . 1 f .  s t o r a e e  h a t t e r y . .  l l .  l - l t n '
a " l . ^ t i .  t i : s  w.  112th  St . ,  C leve land,  oh io .
- ' ro - - t rc t l . rNC 

E - \V i re le . '  - .and e lecr r i ca l  ap-
nara tus  fo r  motorcyc le ,  gaso l ine  eng ine .  la the '
i, irt..""ai- -"nti io."Y beli clutch. Joe Tustison,
Yates  ten te t ,  Kans .

\
i i l  so l id  oak  case.  Io r  a  good v i ( ih le  l v r te lv r l le f
or r- ':t 

"i 
have you? Ehen 1'\ ' . l lr ikson. \\ ' innetka,

I11 .

W l . t r f f D  - T h r e e  o r  f o u r  i r r c h  s p a r k  c o i l .  m u s t
b"'1"'-ni"t.1"st 

-io"ai1io". 
Archie 

'E. 
Bank, Del-

mat, Iorva.-FORS.\ f f i
rvood- -ca .e ,  va t iah le  f rom 1c ' I  lo  th i r ty - f i ve-an ' l -

" " " . * r  
S+! ' take .  i t .  R  R.  R idge lv .  l tockv  Ford ,

Co1o.j"

or ide  a i ld  ga lena de lec tors .  ro la ry  po ten t iometer
and 75  ohm rece iver :  a l .o  200n ohm headset .
Wi i t . ' i o .  1 ' r i ce . .  \ \ ' a l te r  C lover '  Newtown.  Conn.



F

224 THE ELECTRIC.A,L EXPERIMENTER July,  r9r6

S-{LE OR EXCHANGE-Six  \ -o ls .  I .C .S.

i r r  6 r r e  c o r r , l i r i o r r .  . 1 .  l l .  N i r v t o r r .  S u f i o l k ,  \ j .
LOut i l -Sauag@

peal r l lg  - r iHe.  e ,1u ip1 'ed  w i rh  Ma- r im S i lencer  a r rdp e a t i l l g  r i l l e ,  e , 1 u i p 1 ' e d  w i r h  M a - r i m  S i l e n c e r  a r
L y n t a n  J ' e e |  S i r h r ;  c o m 1 , 1 e t e  g l J .  \ \ i l l  e x c h a n
l o r  s r r c l c s <  a l , t ' a r a r u c .  I i .  T .  M u r e r s b a u g h ,  R . l )

t; com_tilete $13. \Vil l  exchange
r tus .  I i .  T .  Mutersbaush.  I t .D-1 .

l loR.  S . \  L  l - . -$50 N leccar ro  se t  w i rh  No.  2  r . ro -
t o r  a i l d  m a h o R a r r l  c h e s t .  $ 2 5 ;  $ 7  t r a r r . [ o r r n e r .  9 6 :r u - r  d r i l r  r n a n o g a l t y  C n e s l .  i i l 5 ,
/5c .  s l 'a rk  gap,  30c . ;  $ -1  key ,
F l a s S  I r l a t e  c , , i l , l e r ) : e r ,  5 0 c .  A l l

$7  t rans fo .mer -  $6 ;/ 5 c .  s t ' a r k  g a p ,  3 0 c . ;  $ - 1  k e y ,  g r . _ 5 ;  h o m e _ m a , i e

:i tt:' ill' ;:i I l'' " ii,ll.:P,"' . All i', H.""' f ;:: trj'jgl:
g l a s S  I r l a l e  c , r n , l e t ) : e r .  5 0 c .  A l l  i n  g o o r l  c o n , l i t i o r r .
1 \  LJ .  io r  $ . r3 .  Rr rsse l l  Sce i i .  401  Farmingtor r
1 \ve . ,  l ta r t lo r r l .  Co11n-

BARGAINS!-Rrandes Superior set $4 "Elec.
t ro "  - t305 rece iver ,  $z ;  .cha ie ins  curou l ,  $2 .00 :
\ o .  8 1 0  d y n a m o .  $ o ;  M e s c o  m o r o r ,  4 0 c . ;  C r y s -
t a l o i  ( u s e d  l 2  h o u r s ) ,  $ 2 . 5 0 ;  m o d e l  a e r o p l a n e ,
5 r t c . ;  m a g i c  l a l r r e r n ,  g l : 2 5 ;  b a s k  r r u m b e r s  o f  E . - L .
a td ,  Popu lar  l : lec ! r i c i t y ;  resona lor ,  75c . ;  a lso  5

rad io  con ' t ruc t ion  an t l  20  methan ica l  s to rv  books .
r a d i o s o n  ( n e w ) ,  $ J . q 0 .  W a n r  B l i r z e n  J - i n c h  c u i t ,
long wave loaders and guaranteed supersensitive
v a c u u m  L u l b ,  c h e a l  v e s t - | o c k e t  c a m e r a ,  a l l  n e w
o r  U .  K .  \ V r i r e  E d w i n  P u l s "  H o s k i n s .  N e b .

LITTLE IIUSTLEI( MOTOR-Telephone re.
c e i r e r ,  l l a : h l i g h l .  b p y  S l a - 5 ,  m a g n e r o  m a g n e t s , 2
s p a r k  c o i l s ,  z i t h e r ,  t w o  t e l e g r a t , h  s o u n , l e r s  a n r i
k e y s , 8  d e c o y , l u c k s ,  I o r  w i r e i e . " ,  e l e c t r i c  a o o ' l s ,
"E , l i son  graphophone _ Ior  l ypewr i re r .  Cuy  X( id . l le -
brooks. Scranton. -\rk.

L .Ot - .s , lLE-A*@
cheap.  Za . l ig ,  JJ  Vernon Ave. ,  Long Js la r rd  C i ry ,
N.Y.

AUDIO TRON BULBS-1'wo nerv. two fi la-
mer r t ,  bu lhs  fo r  sa le .  Goot [  o "c i l la to r r ,  g5  each,
4. L G.o4e!e, 62o otq_91-_e'-,r-{s.1s, N.Y. -_-_--

FOR SAI-E OR IIXCHANGE-Cabinet receiv-
i r g  s e t .  s e r , , l i u g  a l , l ' a l a t u : ,  ' l y n 3 q q .  \ \ - a r r t  I
I i .  W.  aV inger , .  M u l i lbck  con( lcn :er  c .  J  o l r  r r  g l ,e tz -
man"  rowers  LaKe.  n ' l s .

"AUDIO ROTOR"-for receivins undamped
t'aves, wil l trade for a Mignon couplEr or a goocl
43-plate variabJe, make oflers. E. Von lloelen,
B r o o k f i e l d  J u n c r i o n ,  C o u n .- 

S b.lt-;a
h o l : 1 e r .  $ 5 :  I o l r l i n g  k o ' l a k ,  I ' o r t r a i t  a r r a c h r n e n t
ar rd  en ia rger ,  g7 ;  i 'E lec t r i c ' '  -dark - room 

lan tern .
$ 2 ;  s e t  D u m a s  N o v e l s ,  J y ,  $ 1 5 : 4 . 8 a . h l i x h t . ,  w i r e -
less  goods.  Wr i te  fo r  descr ip t ion .  \ \ ' a r r t  a r ry rh ing
e iec t r i ca l .  T l .  l i .  Neefe ,  l .aFarge,  Wi . .

s r l  r , n r l n E S  P i l o N l . : s - $ z . s o - s r z  c  i
Navemeler ,  $  12 .  . l {ound au , l ion ,  $6 .  $8  Load inc
c o i 1 s ,  $ J ;  p o l e n r i n m c t e r ,  7 5 c . ;  v a r i c o u p l e r ,  9 1 0 ,
8 l l  I l a l s e y  S t . ,  B r o o k l y n ,  N . Y ,

Loc) .
seconrlary, working fine, $4. Adrian Kishpaugf,
Newton, N.J.

LOOSE COUPLER-sil icon detector. condens-
er, 1000 ohm receiver, loading coil, 

-Gernsback

var iab le ,  new,  va lue  g l6 ,  se l l  $8 .50 .  Schwarzburs ,
l 0 l 9  K e n t u c k y  S r . ,  Q u i n c y ,  l l l .

FOR S. \LE OR E- \CH. \NGE-Co*u l i le  r - " l l
pho lo  ou tEt .  does  good work ,  invo ice  $-6 .  Acety l -
ene radiopticon, good as new, cost $9. Want
gaso l ine , .eng ine ,  any  k ind ;  job .pre-ss ,  typewr i te r ,
e r e c l r t c a r  - a P p a l a t u s  o r  a i l y  k i l l d  o 1  . t o o l 5 .  A l a e f
books  fo r  Tarzan books  or  tex t  book- .  \ \  aL ter
Bennett, Route 2, \ lontevallo, Mo.

IIIG Br\RGAIN-I have chemicals and aooara-
tus  cos t ing  $40 be fore  the  war  (es t imate-va lue
n o w  o v e r  $ ; 5 ) .  \ V i l l  r r a , l e  f o r  T h o r r l a r s o n  I  K . W .
t l a r r s f o r n r e r  a r r d  r o t a l y  g a p  o r  f o r  o r b e r  h j q h - g r a l e
. e r r r l i r r g  a l ' t ' a r a r u " .  \ \ ' i l l  a n s r v e r  a i l .  C h a i .  K r a e -
Tg!_q$!gqg3!l_1!11'_ afS. lt'lneapolis, Xlinn.

]rAx Et- n ncetftt n c-sur-rr-ar"r,rr"r p"rer
m a h o g a r r y  . c a s e .  r v a v c  l e n g r h  1 0 0  r o  3 0 U 0  m i t e r s .
S e n t l  f u r  I u r t h e r  p a ' t i r u l a r s  a r r , l  I ' i c r u r e .  I ' r i . e
$45.  I lo l l i s  lnga l l s ,  7  I lo l ten  St . ,  J )anvers .  X{ass .

Electrical Engineering Course. E. W. McCann,
37 So.  Penna.  Ave. ,  A t lan t ic  C i ty ,  N .J .

former for 2 KW. A Rotary gap disc 8/' or 10"
in diameter r/,t '  pltgs. A11 letters answere.l.
Thomas nfcCann, 115 N. Perry St., Dayton, Ohio.

CASI I  PAID {or  RJ4 Aud ion ,  var iabJe con-
den"ers .  Be rea .onab le ,  F loyd  rVor row,  S ta ie
St., F-airmont, W. \/a.

D lar r i r rg  lnb t rumenls . -  w i re less  appara tus ,  
-  

ro l le r
o lqa l r .  - \a rhan ie l  Leek ,  Amaganset i ,  N .Y. '- F O R S A . f f i
coupiers, $6 each, I loltzer-Cabot heads-et 3000
U h m " ,  g 6 .  K n a l ' p  S . S .  , l y n a m o ,  g J . 5 0 .  l "  N l e s c o
c o i l  $ 3 . 5 0 ,  I  ) . 1 ) . D . T .  2 5 0  V .  1 0 0  A .  s w i t c h  $ 1 . 5 0 ,
l ightning s\fitch .50c, 700 ft. antenium wire, ir isula-
t o l s .  e t c . , . $ : - 0 0 .  L .  I l y e r s ,  4 9 9  S o .  2 t s t  S t . ,
i r f rngroDt  t \ . J  ,

' l h A a
r e c e i r e r s  a n , l  s n r a l l  A . C .  r n o t o r ,  a l c o  f i e l C  s l a s s e s ,
a u t o r n a t i c  p i ' t o l  a n d  m u . i c a l  i n s t r u m e n l s .  

- D o u c -

l a s  \ \ ' a r r r i c k , 5 8 1 9  R a c c . \ v e . .  A u s t i n .  l l l .- l t  
t  ,nD ln-*e t t fay g* . i rc  is  sr i l l rc ;a

yer.  \ \  r i , te l -gqi"  E.  J i r ieg,  t . l+ North School 'St . ,
U l o v e r S V l l i e ,  l \ . f .

F U R
t a r 5  0 1 r  , r c , . i t 1 e : 1 .  l i o g e r  H e r n a n d e : ,  1 5 0 6  C b e r v
S t r e e t ,  A l l c n t o w n -  P e n n a -

o m e r e l  l n  e \ c t r a n E e  l o r  c o m l , l e r e  - N I u l r i - . \ u , l i F o n e

$45.  _Ho l l i s  lnga l l s ,  7  I lo l ten  St . ,  J )anvers ,  X{ass .
S;\LE-Several commercial sendine and receiv-S;\LE-Several  commercial  sendine and receiv-

i n g  o u l  f i r s ,  a l - o  o t l r e r  a l , l , a l a 1  u s .  \ \  r i t e  f u r  1 , r i c e s .
J T e r m a t t  . \ l t ' e r n ,  , s 2  - \ t , l u s  S r . .  B r o r r v .  N . \ .J  l e r m a r r  . \ l l ' e r n .  , s 2  - \ t , l u s  S r . .  B r o r r v ,  N . \  .

, . l r - ) l {  S A L L - L a r g e  s r a m l ,  a l l r u m  - a n , l  c o l l e c t i o n ,
$ 1 . 7 5 ;  a n d  l a r g e  r e c e i v

,  , , r !  . - d L L - L a l S e  s I a m J )  a U l U m  a f r , t  C O l i e C l l O n .
$ 1 . 7 5 ;  a n , l  l a r g e  r e c e i v i n g  i e r ,  $ 5 .  \ \  j l l a r d  l l a r e r .
l ' r . 1 5  N .  l b r h  S t . .  f h i l a d e i r , h i a .  f a .i t ,h ia ,  Pa' -  r 1  ^ "  - : - '  " " 1 i t f i _ : : :

FOR SAT-E-I200 meter I-oose Counler.  new
c o . - l  $ 6 .  u i l l  s e l l  f o r '  g 4 l  5 0 U 0  m e t c r  i 6 r , l i i r g  i n
duc tance,  $1 .65 ;  l v t i c  de tec tor  s tan( l  comole te .  Z0c .u c t a n ( e _ ,  $ . t . 6 5 ; . i y t i c  d e l e c t o r  s l a i l i l  c u r n l , l e ( c ,  6 0 C . ;

, l J u 5 1 a l , l e  s e n , l u r g  c o n d e l . e r ,  9 1 . 5 0 ;  h c l i x .  6 5 c .
' l l  l e t t e r s  a n s w e r e d .  T h o m a s  C u l u r n i n e .  S o u n d

a , l j u ' r a l , l e  s e n , l i r r g  c o n d e r r . e r ,  g 1 . 5 0 ;  h c l i x .  6 5 c .
A l l  le r te rs  answered.  Thomas Cu lurn ine .  Sound
l i c a c h .  C o n n .

FOR SI\LE-|2 II.P, 22A volt series wound
r to r ,  cou lc l  be  used as  senera tor .  $12:4V I f -P-molor ,  co ,u l , l ,  he  u .ed  as  generaror ,  $ t2 :  .4 r j  t l .P .

s l n g r e  c J l u l . l e r  m o t o f c y c t e  e n g t n e  c o t n t , l e t e  \ t t h
( 1 r 1 , u r e r o r ,  m u l l l e r  a n , i  s r , a r k  c o i l .  $ 1 5 .  B e n c hcarburetor, mulfler antl spark coil, 915, Bench
s 1 , e e d , l a r h e ,  $ 5 .  T r e d  l i o , l i n g r o ) ) ,  2 i 5  G o d d a r d
r \ve . .  I r l0ceDor t .  ( ,o11n.Br idgepor t ,  Conn.

BOOKS ST. \ l \ l  PS-75,  a l l  r l i f fe ren t .  f ree .  Pos tace.  2c .
n l e t t t i o n  p a g r e r ,  Q u a k e r  S r a r r ' y ,  t  o . ,  T o i c , l o , - O h i o .

f  f  f fa r t f  NC Ol  " f  I j ITS- - l . l l cc r r i c  a r r r l  han , l .
$ l  u p .  R o b e l r s  C o m t , a n y ,  6 J 5  \ ' e s I  A v e . ,  D e p r .
L . .  Bu f fa lo .  N .Y.

50c . ,  4 -5x7 ,  50c . .  ma, le  f rom negar ives .  F in ish in i
dor re .  l ' os tcards .  3c .  Try  us . -  Sprauer ,  S tah l -
n e D e r  l ( O a O .  H a m l l l O n .  ( l h l o .

FOR SAT,E OR EXCI{ANGE-AbouI 50 dif-
ferent articles, electrical, musical instruments,
kor laks ,  p is to ls ,  e tc .  \ \ ' r i re  fo r  l i s t  a t  once.  F .  K .
Bretzke- Brownsvil le- \\ ' is.

I { IRCONI-\ \re have a l imited number of
p i c t r r r e s  o I  C u i g l i e l m "  M a r c o n i  t h a t  a r e  d o n e  i n
s c p i a  o n  f i n e  I n J i a  p a p o r .  F i n e  f o r  d e c o r a t i r r g
l o r r r  w i r e l e s s  r o o m .  T e n  c e n t s  e a c h  o o s t o : r i , l .
Experimenr:er Publ is l ing Co.,  233 Fulton St. ,  N.Y.

WIRELESS

ITA\rE YOU SEEN A COPY?-Amateur Pho-
togra l rher 's  Week ly ,  $1 .50  I )e r  year ;  week ly  p r ize
conpet i t ions ;  c r i t i c i sms;  p r in t  exchange;  i l l us -
t ra ted ;  many fea tures .  Three months '  suhscr ip -
t ion ,  25c .  Amateur  Photographer 's  Week ly ,  915
Schofield Bklg., Cleveland, Ohio.

for complete catalog. You cannot afford to be
without them. Dime deductecl with vout f irst
o rder ,  as  cos t  o f  cara log  proh ib i l s  i t s  be ing  d is -
tributed otherwise than to persons interested. A.
U r i e , 3 8  M e l r o s e ,  T o l e d o ,  O h i o .

ROOiiS-Scientif ic and
us know wbat yoll want
Experimenter Pub. Co.,
York City.

wireless supplied. Let
ancl we wil l quote you.

233 Fu l ton  St . ,  Ncw

I"R iaE-7 .5c .  ca t
mcter  loose cou l le r
Stanp fo r  c i rcu ia r .
A{ass._;;;-;--

t.( )^tt S^\LE-Ctap| E".rtini-Tn.---[itoGI
I r a l l S T o r ' m e r t  C O n , l e n S e r ,  I , r O t e C t i v e  d e v i c e ,  g O O d
c o n ' l i l i o r :  u i l l  s e l l  c h e a p .  t t  a t r e i  

' t j e r f i a l d ]

uavenport ,  _towa.

. .\.UDION-- N". torn.l iGi- gl.l.-$i-T
l \ ,udron bui l ,s-  96.50 bu.rnf_out  bul l ,s .  $2.50.  Cahn,
z r J  u r e e n e  : t . ,  1 \ e w  y o r k .

send for folders. A. R. Darl ing, tS:Z N'Ci i r i io i
r \ v e . ,  I n d i a n a p o l i s ,  I n d .

5 L f { r l i E  y o l t  t r y  t o  \ v i n d  s e c o n d a r i e s  f o r  a
c o r l  o i -  t r a i t : l o r m e r .  g e l  o u r  J r r i c e s .  \ v e  c a n  s a v e
y O I l  l r m e  a r t , l  m o n e y .  S t a l e  y O U r  w a r r t :  t , l a i n l V .
, E u r e k a  S e c o r r r l a r y  C o . .  6 0 J 7  S .  , t t " y  S i . , -  C t  i . l i i , ,
t l l .

rvlisker detector rvith 2500
at  95 .00 .  Other  bar ra ins .
Clitr AIfg. Co., Brookfield,

answered fu l l y  and prompr ly ;
5_0c .  N o  s tamps.  ] .  L .  G iee :  t ,
13ureau, Rosser, nfan,

A BINDER for  The E lec t r i c r l  Exper i rncn ter
w i l l  p reserve  ]o r t r  co l i cs  fo r  a l l  t i re .  Pr icc  50c .
Postage on 3 lbs. is extra. Sencl for sne today.
Expeiimenter Pub. Co., 233 Fulton St., New
York Citv- PATENT ATTORNEYS

FOR IIWEN ORS

R. \DfO quer ies
3  fo r  - '5c . .  

-8  
fo r

Radio Information

lN V-EN'I'Olt desiring capital to perfe ct or
pa ten t  inven l ion ,  wr i rC 106 Western  F iduc ia ry ,
Denver, Colora.lo.

MISCELLANEOUS

S M A L L  G A S O L I \ - E  a n d  s f e a m  e n e i n e s .  e n s i n e
ca. t ings ,  dynamos.  motors ,  sTorage L ,a t te r ics ,  e lec-
t r i c  l i g b t  p l a n l s _  ( 2 0 0  w a l l c  u p ) .  l o o l _ s ,  g e a r s . .  l , u l -
I e y s ,  e t c .  C a t a l o g  a n d  c i r c u l a r  f o r  5 c .  D v n a m i c
Manufac tur ing  Co. ,  F i rs t  Nat iona l  Bank  D ldg . ,
Lnrcago.

F
for sample print and Darticulars. New Lex-Nov-
e l i y  Co. ,  New Ler ingron ,  Oh io .

IIAKE BIG I{ONEY in your summer vaca-
tion. \[ 'r i te Motion Pictures, $5 to $100 a piece.
My book te11s horv. Price, 25 cents. Fiancis
McCaffrey, 139 East Fift ieth St., New York City.

PATENTS without advance attornev's fees.
Not due unti l patent allowed. Send slietch for
free relnrL l lool<s free, -brank Fuller, l.t-ash.
lng ton ,  JJ .L .

\\TIIO'S TI{-\T C-\LI,ING ?
"Radio Stations of the \4ror1d,"
n . m e ,  l o c r t i o n  a n d  c l a s s i f i c a l i o n
s ta t ion  in  the  wor ld .  Pr ice  35c .
1 lb. extra. Experimenter Pub.
St., New York Citr..

D E T F C T O R  r v i r h  t e s r e d  m i r r e r a l .  2 0 c . .  1 0 0 0
meler  cout le r .  $J .  Descr in t ion  fo r  red  

' s tamo.

Patch  Bro" .  \ \ ' i re less  Co. ,  K lemme,  Io rva .

Get a copy of
a _book that. gives
or every $aretess

wi th  pos tase  on
C o . , 2 3 3  F - u l t o n

--\YIRE!ESS-\t'ireffi
NA-\ .  , \ \  CC, \ \ ' .SL I  0c.  Drnkte . \  BatTou'Co.. -2
j  r U e S O i l  5 1  .  l i r n q h 3 m t o n .  , \ . \ _

FULL. BLLTE-PRINTS of loos.,coupler de-
scr ibed in  - {ugus t  -  1  91  5  i ss r re  o f  1  ne  E lgc t r i ca l
Lxper lme l r te r .  p r ice  ten  cents  each pos tpa id .
Expqimenter Pnblishing Company, 233' F;fi;;
Sr . .  N .Y-

PT\TENTS SECURED OR
-Send ske tch  or  mode l  fo r
l o r r .  L a l e . t  c o m t , l e l e  u a l e n t
P. Kimmel. 254 llarrister
D.C.

FEE RETURNED
free search anrl re-
book free. George
Bldg., Washington,

IOHN M.  McLACt ILE: r * .  a t to rnev-a t - law*pat -
e r t  causes .  Ur r ion  I  rusL  B l , lg . ,  \Vash ing ton ,  D.C.

AIIIERICAN AND FOREIGN PATENTS ob-
ta ined._-_Before  se lec t ing  an  a t to rney  wr i te  fo r
o u r  o l i d  i n . r r u c r i v e  a d v i c e :  i o i n  r h e  r a n k s  o f
ha1 'py- inventors .  Cor re . f 'ondence Of l i .e ,  135 Easr
23rd  St . ,  New York  C i tv .  F .  V .  Win ters .  Ree.
Paten t  Lawyer ,  New York  C i ty  and \ \ -ash ingro i ,

-BARCAA' - l  
n lu r , lock  $o  lno-? lou l , le r . -T I

I  f i r e , l  c o n r l e r r s e r ,  i 5 c . : : l r o l t  l h r u r v  a r r i a l  r w i r c h
anc l  two snap su ' i t chcs ,  7 .5c . ;  ( )mn igraph (hand le
type) ,  $1 .25 .  I l .  Shanahan,  96 .1  l . l .  227nd St . .
Uronr ,  New York  ( ' i r y .

Opportunity Exchange
\ Z O U  w i l l  p r o h a l ' 1 y - 6 n r l  m o r e  o l ) l ) o r t u n i t i e s  a n c l  r e a l  L a r g a i n s  r ' r _ _ t h e s e  c o l u m n s  t h a n  a n y r v h e r e  e l s e  i r  t h e  c o u l r t r y .  - N L o s t  g o o d  t h i n c s  i nr  J i f e  a r e  h a r r i  t c ,  f i ' , 1  a n r l . u ' o r t h  g o i t r g  a f t e r - t h e s e  l i t t i e  a d s  i l l u s t r a t e  t h a t  t ) o i n t ;  y o u " a l o n e  w i i f  i r i - - t f t . ' . J " f - i u " ; i  i f l " "  ? f i , i i t i l ' i J j f . Jt i m e  t o  s c a i r  t h r o u s h  t h e s e  c o l u m n s -

A d v e r t i s e m e n t s  i n  t h i s  s e c t i o t r  4 c .  a  l v o r r l  f o t  e a c h  i n s e r t i o n .  C o u r : t  7  r r o r J s  l r e r  J i n e .
Name and adrl tess must he included at the above rate. Cash shuul, l  a".unpiny ai l  c lassi f iecl  a( ' lyert isenelr ts unless ' lacecl by an ac-crecl i tecl  advert is ing agency.
' I 'en per cel l t .  ( l iscount for 6 issues, 20 l )er cent.  ( l iscount for 12 issues from above rate. Object ionable or misleat l ing advert isements nota c c e l ) t e ( 1 ,
Aclr lert isemcnts for the August issue should reach us not later than July Ist .

EXPI I I I IMENTER PUI IL ISHING CO. ,  INC. ,  233 Fu l ton  St ree t ,  Nerv  york .  \ . y .

Y ou benelit by nentioning "The Electrical Etperi.mentef' uhen urit ing to aduertisers.



MURDOCK "FIFTY-F'IVE'
Creators of new standards for wireless receivers, in price, promise, and petformance, Abso-
lutelv equal in construction, comfort, tone, etc., and frequently superior in sensilioeness, tolutely equal in construction, comfort, ton
other 

'phones 
selling for double the prices.

Complete
Double 2000-Ohm Set

$4.00
Complete

Double 3000-Ohm Set
$5.00

Either set with Coronet Band
50 cents additional

\WH\'  PA\ '  MOTRE"
you get a guarunteei! set of 

'phones, 
which-you may return after FOURTEEN DAYS' TRIAL if you are not satis6ed with

their perlormance, ar a pri; il;;li l"'l l i t '."" *"ti you. *ill have. to pay for their equal. You are buying f rom a firm of estab-

ilf,ta'r.""i"ii;;'rh.;p-h;;;;-hil" ;ithi" 
" v""r 

-ttJ". 
U"."-. r[" 'n-rri prpulor 'piones in the United States. And, finallv, vou

"r. 
g"tiiti,g for your money the biggest value that has eoet been ofered'

our cqtalog Is Free to Those Interested in Good Appatatus

3iH:lH'J""" WM. J. MURDOCK CO. 55 Carter Street''
Chelsea, Mass.

WITH REGULAR BAND WITH CORONET BAND

wE ARE HEADQUARTERS FOR ELECTRICAL A[,\lP IMIRELESS GOODS

OUR ]{EW AMGO I{AVY TYPE LOOSE GOUPLER
HAS MADE A TREMEI{DOUS HIT

TI:IE NEW AMCO NAVY TYPE LOOSE COUPLDR embodies the most re'

" . r t  " , iu i , i . " .  
i t  lhe , les igrr  .of  reeeiv ing t ransformcrs- .  I I igh f requency . resistance

l o s s .  c a t , r , . i l y  l o s s  a r r , l  I e a k a g e  h a v e _  L c e l l  c u t . r l o w n .  b y  l h e . u s e  o - t  s l r e c l a l  m a t e r -

i a l s  a I l  n r c r h o , l " .  
' l  

h e  l , r i r l r a r v  w i l l . l i l ) g  l s  e l l c l o s e d  l l l  a  c a l r l l l e t ,  t h e  s t ' l e s  a n i l . t o l )

;?';hi"il';;;";;t*"te.i-litrnureA, givin"g a finish and having insulating qualities
lar sur)erior lo hard rubber.

' l y e  
l J  l o i r r t  s w i t r h e s  o t l  t h e  f r o t r t '  c o t t t r o l  J h e  p r i m a l y . l r y  g l o u l ' s  o f  s e v e r a l

turnr atr,l by sirrglc tlrrns reslectirelvh,!1,_t- qt-Yl,iq.-t,^t?.1:i.t:tit..:t.rtt-"T,-t^,:f 
"1f3

m r t o 1 5 6
special silk
is adaptedreT,,ii ' i i),, ', i i ' i i,";;"',i; ';;;;7;;;;:-,bi;"J."?'iir.?v_i".*"rt"a.*i'tt '. i. ' i i,""ii iJiit.

ed w i re .  The e ' , l s  a re  l ,o l i she , l  FoRI ITCA.  A  very  f ine  a . l ju . t r ie r r  o f ' t l ,n  s .co , t , la .v ' i s  se .u ' " ' i  bv  a  tJ  1 'o i r r r  sw i tch '  Th is  coup ler  i s  adapted

.h short an'l long wave recelit iotr. att ' l  we guaranttt it to i l 'e ! ' 'r ' tt ioi i" 
"utiv 

resli-ect 
l"-:",1 :lf :::tf j .:,1',t*.f i j \: i ,:"t::::.,":11:t-.L*n;rtio j-t i i . i iJit 'u",t-to"g *av" ti".r,11"", in,l we iuirantee it to be superior in_every respect to any other coupler on lne marKer or vour ruurrEv u'

6rder onoot these rnsuumenisiiili. ii..p lr-ro lays,'ini iien'tt you don't llke ll send it baak and we wlll rofund your money Dy leturn mall

()UR IIElj|l BIG 232 PP. UI{RIllALLED ELECTNICAL AI{O VI|IRELESS CATALOO IS Tl|E E)(PERIl'|EIITEB'S REIERETCE BOOK

covefed wlfe.
to both short  an

OUN PNOMPT DELIVERIES TYILL SAVE YOU TIME AiID OUR
PRICES ITILL SAVE YOU MOIIEY

The la tcs t  e , l i t ion  o f  our  famous ca ta logue is  jus t  o f f  the  pre^11

Ser rd  6  ce l ts  i t r  s laml ,s  fo r  a  copy  r igh l  away. .  l . t  con ia lns  zJz
t ; i ; ;  ; rJ  i ;  i i r l t t  i l l r r i t la te , l .  {  6mf  ie - te  des i r i l ' t i on .  an ' l  1 ' r i ces
b f -a l l  the  la tes t  e lec t r i ca l ,  w i re les .  anr l  e \ l rc r l rner r ta l  a - l r l )a Ia - lus ,
i ioi"g.i ' ' l t tt. i i .., Rectif iers- Translormers, .Spark Coils, Wire-

n:: tlut:li:",i^iil';i;:l iii;il:-l';l',,,1'!'-i'T;,&?lii;.'+".l:;n".l"H;
, \ l o , l e l  - \ e r o l ' l a n e s ,  e t c .

SEIID 8 CEI{TS FOR OUR CATALOG .->

IF YOU ANE BUILDII{G SOMETHIIIG .TE HAVE JUST WHAT
YOU HAVE BEEII LOOKII{G FOE

Our catalogue shorvs several huldred p-arts and ,sets of ma-
t.. i.t i  toi building your owrl apT'aratus at home-. We clo all the
diff icult-wo.t irL oiri factory an,l you can pu-t lhe part:.together
with the aid o{ a screw(lriver and a lrarr. ot plrers. lhrs cata'
i " i r . -1 "  wor th  more  to  you thar l -a l l  o - ther  ca ta logues  pu t  to -

"l it"r-l"a 
you ar" doin! yourself an injustice if vou do f,ot

iend for it right away.

+ DO IT TODAY. YOU NEED IT

ADAMS-MORGAN CO. t"S,rJlff ,',ili:F'"] 13 Alvin Place, upper Montclair, N. J."@@@ffi
Rotafy Gap, $12.00, Telegraph Set, $1.00. Quenched Gap, $15.00. Electfic trfotor, 50c.

B icyc le  L igh t ,  $1 .75 '

NS FOR ELECTRICAL AND WIRELESS GOODS



MURDOCK "FIFTY.F''IVE'
Creators of new standards for wireless rdc"ive.", in price, promise, and petformance. Abso-
l"t;i" eoual in construction, comfort, tone, etc., aird frequently suf,erior in sensiliueness, to

other'phones selling for double the prices. ^.},

Complete
Double 2000-Ohm Set

$4.00
Complete

Double 3000-Ohm Set
$5.00

Either set with Coronet Band
50 cents additional

you get a guaranteed".,"*,rr"Sr,*.:"":*Xr"ffitR*5.""!-ir,roo are not sitisned with
their performance, at a pri; il;;], l" il-i tL"" thari you. will have. to pay for their equal. You are bgvrttg from a firm of- estab'

riii.a'i.p,ii"iiii' ;;;;1'"""" *'r'iJ ;itti";;;-t'J".-u"""*" 1l "-io'i 
populo, 'piones in the United States. And, finallv, vou

"t" 
g"tiitiJ ior yon. money the biggest value that has eoer been ofered'

our catalog Is Free to Those Intercsted in Good Appatatus

31'"H::$street' wM. J. MURDOCK CO. 55 Carter Streett
Chelsea' Masg.

WITH REGULAR BAND WITH CORONET BAI\D

:j!"-q

l

WE ARE UARTERS FOR ELECTRICAL AND WIRELESS GOODS

Oun ilEw AMCO IIAVY TYPE LOOSE GOUPLER
HAS MADE A TREMEilDOUS HIT

THE NEW AMCO NAVY TYPE LOOSp COUPLE*R e
cent l,iulti"m'i"- ile-aisig" of receiving transformers.' High
lncc eaorr i tv loss and leakace have been cut down by tne

THE NEW AMCO NAVY TYPE LOOSp COUPLER embodies the most re-
cent l, iulri"m'i"-i le-disig" of receiving transformers.. High frequency resistance
loss. caurcity loss and leakage have--been cut.dow.n. by tne.use ol sp€cral mat€r'
ials anti methods. The Drimary windlng lS elclosed ln a caDrnet, tne s.rces ano.top
iJii. 

"iu""itv 
loss and leikage have--been cut.dow.n.by the.use oJ sp€cial mat€r'

ia ls  anr l  methods .  The l r imary  w ind lng  lS  enc losed ln  a  caDrnet ,  tne  s rces  ano. top

;?'*ii;t'A;';;ii"nJd-rfinMteA, giving a finish and havins insulating qualities

ta r  suuer to r  to  hard  ru l )Der .
)f wbich are polr.shed -!uKlu
ta r  suuer to r  to  hard  ru l )Der .

Two l3 noint switches on the front, control -the primary.hy SilogPs of several
q and hv sinele turns respectively, thus giving a varlatron ot trom r -t9 r-59tut".- lia'itJli;gt. iii;; iespectivelv*thus giving a.variation of. from r.t9 r.5p

iiii"" ii,*rtiir'if iie .tui".at o tine. The secondary.is_ wound with a special silk

i'-{,,1-.1: :L^,I: -"^."::l$ly::.:*.t:".o"ll.t"l'"t"lt: "-tu;'ih "T1[;."H1#'"J"0'"tff"ucovered wire. The ends are polisherl EoRMidT[".ry,fiqe adili1ft"i 
-"-t-t[" 

i*t"aarv is secured bv a l2 point switch' This couoler is a$rtt

to both short and long wave r6ception, and we suarant"' it'tJ'i";;b::'i.:: i"-:::I{.1:'0,:'llii"il::1"'::i*T 3i,,tl:.Tiikii,i',1lll"1ilit",Lt -;'o'#H:Ti 
,tiil't"rff;"#'i.li;i: ffip"i 

'1"6'fih; 
il ii,ln'rr ion donir'ure'n send ii uack and we wllt rofund vour monev !v leturn mall

OUR I{EIII| BIG 232 PP. U}IRIIJALLED EIECTNICAI AIIII WIRELESS CATAT(|O IS Tl|E EXPERIMEIIIER'S REFEREICE BOOK

OUN PROITIPT DELIVENIES WIIL SAVE YOU TIITIE AIID OUB
PRICES WILL SAVE YOU ]'OIIEY

The latest edition of our famous catalogue is just off th9 Or91s,
Send 6 cents in stamps for a copy rlght away.. r.t contalns zJZ
;;;; ;^i-i; i" ltv-it iuittat.a. ci,mpie.te desiription. and prices
hf-all the Iatest alectrical, wireless and exl,erime-ntat ?-ppal-qtus,
Si";;;;"ii"tt;e-s, Rictifgr". Transformers, -Spqrk Coils' Wire

*::.*l*li:"'r"l'un:{,1*::3l,i,,il."',"i:'3*"':f il13""1:h""'"13:
Xloc le l  Aerop lanes ,  e tc .

SEIID 8 CENTS FOR OUR GATALOG -->

IF YOU ANE BUILDI]IC SOMETHIIIO .TE HAVE JUSI WHAT
YOU HAVE BEEI{ LOOKII{G FOB

Our catalogue shows several hundred p-arts and ,sets of ma-
t.; ' i i" tJ tt"Ttaing your owtr apparatus at home.. We do all the
;iH;;it;";k'iti tiiri f."t-o.v and vou caJr nu-t t4e part{.tosether

with the aid of a screwdriver and a-parr, ot pllers. rtrrs cata'
i"*e-l i worth more to you than- all o.th€r catalogues put to'
ceiher and you are doing yourselt an lnJustrce tt you oo nol
iend for it rigbt away.

+ D0 lT TODAY. YOU I{EED lT

ADAMS-M0RGAN CO. rT"hfi'"ilily*l 13 Alvin Place, upper Montclair, N. J.

@,@@ffi
Rotary Gap, $12.00. Telegraph Set, $1.00. QuencLed Gap, $15.00. Electric Motor, 50c.

Bicycle Lisht, $1.75'

WE ARE HEADQUARTERS FOR ELECTRICAL AND WIRELESS GOODS
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AN
ETECTRICIAN

TEARN
AT

HOME

A. W. WlcksE.E.
Forrnerly with the
General, Blectric Co.i
former General. Man-
ager oJ company man-
uJac tur ing  J  enney
El,ectric Motors: also
Jormerl.y wdtk Fair-
banks, Morse & Co.;
now Consulting Engi,-
neer and Direclor oJ the
trV iclrs Eleclrical, I nslitille,

Here's the chance you've
becn waiting foi,b Here's your

my

opportunity to get out of the small
pay class. Here's your opportunity to earn

the money and do the kind of work vour ambi-
tion calls for! Write me at once--TGDAy! Just send

the coupon or a postal. I will give you 20 
"o*pl"t" 

l"r-
sons in practical electricity FREE! Think of it! My per_

sonal and individual instruction for 20 lessons without a cenl of
cost to you if you act quick. No charge to you for these 20 lessons,
now or later. I make this sensational offer to secure a few more
live students - to show, too, how quickly I can make you a
Master Electrician, no mat.ter where you live, or what you do.
But you must act at once! This offer is for a limited time only.
Remember these free lessons are not merely sarnple lessons, but
are a regular part of my full and complete course in electricity.
Send the coupon without delay-TODAy!

EARN $Z,5OO TO
$+,ooo A YEAR

. . others are.doing it. Don't let false fear or doubt say you can't! Give the
better ma_n.within you a chancc on this grcat opporiu-nity. you ran-n._,w
quatrry at horne durrng your sparc tirnc, and. wiihou_t giving up your pre-
sent.position or occupatloir, for 

-thc 
urosrlrvondcrfui oJ-oTi nliu. ipi"fo tr.,"

. ambrtroxs,man-the grcat and grorving ficld of Electricity! ycs,'no ,i'urtcr
lr you oon't l:loy a thlng a.bout electricity or ncver had a bit of clcctrical cx-perlence' l wllr take vou..:n_r-r3nd and nrake you an Expert Electrician, so thatyou ,should. easily earn g2,50-0 to $4,000 a veai ana hore. A",i iii'io it ,o
!l l :f l_ung.*,1rn,so lrrueefiort, on your part, that you'l l wondcr how it waspossrDre. I\o Dooks or tools to buy.

I TRAIN YOU BY MAIL
|^1iltitt.l:t 

y_ou-person-ally-make th_e whole matter so simple for you that you
can ' t  he lp  bu t  l carn .  When vou have f in ished mrr  ine i . rn r  in - :  , , ^ , ,  - ' - ; : - - ; - ; ^ - -gii't-h."lp but lcani. When you have fini"heJm/instructicar f, nelp Dut tcarn. wnen you have hnis
p1911-1icia1-5.eady to take a.big paying
L4rr L rrcrp uul rcafrr. vv'en you nave nnrshed my instructions you are an ExpertElectrician-ready to. take'a.big p"Vi.,g l"U'.i 

"tart 
in for voursclf. I show

I-oy,l9r only now to do practrcal.elcctr ical work, but how to-cst irrratc on iobs ACT QUICKPi!,h9y to cstirDatc on jobsso rhat vou ian take contracts at rig p.onii. iilb;hJ i, ,i"-ir'ilrr'"ir"ir"aL U  U U  L t ( r r r r q u
Dy a man or ' ' 'y  pract lcal  expe.ence,  Don' t  let  anyonc te l l  vou that  vou can' t
lcarn etccl r lc l ty  throug-h.home_study.  you posi t ivc lv can.  NOW. s in6e I  h,ru"lc-arn-elc,crricity through,home, strlcry.. .vou po.iti"dr;';";,"Now;'li"i"" j ir*o""pcrlcctcd my wonderlul rnethod. of instruition. Rcmember, too, tf,ut _v

A. W. Wlcks, [.[., Direclor, Ulcks [leclrieal Instituh !
8l Wesl Rendolnh Slnoel- Ilonl- lAl , fhioqnn lll I

instruction is practical, u. i.nt'u pruiti.Jt
.F-lectncran. see what my students have to sayl

$et Qgick l iJ:ilft ffi;:{Tff$$::'#:{igttricityis the.life spark ot modern industrial activity.-ih".-,;;",,
who knows electricity has thc big chance toaov. f-;;ra i; il;;;from you immediately. O""'i i,i"" ;t-.tr;i;i zb'p"rL""f"f"1l
so.ns free. Remember, this offer is stiictly ti*;t"a.'-fl;rii" i".all partjculars at once. 

' 
Here's your chanie. 

- 
N"-.tfil'.ii""'iiyou. Send coupon or postal,

A. I/Y. Wcks, E. E.r Director
^- __wrcrs ETECTRTCAL INSTTTUTE
81 West Randotph St.r Dept. 16l 

- 
Cfrfcago, fff.

El West Randolph Streel, Dept. 161, Chicago, [L !
Without obligation to me whatever, please send rne full I
description of your perso.nal instructions in Electricity and Iparticulars of your special offer of 20 lessons free. 

I

J \

. l

1 \ l
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