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1 Uﬂ' 000 Cycle ﬂltEl‘ﬂatﬂI‘t
HE adven: of @ rodioddebegrag ||._|l used daor wiselesd telephone wirk the AL G THE ELEETEE‘TEHE‘-

probably Jevelzped o more -

teresting dleckrical machine whan

fhe 100K eyele por scdond al-
feciiator Bete Himstsared,  Thiz woendesful
maching was bmilt 5y the Ucneral Elegtriz
Cocngany, &nd  we present these  views
thrrmgh a4 eouredy, Two of thesc kigh
frogusecy gencrators are shown in omr
pasia, each boing coupkd to @ driving
gngor threugh a reduction gearieg  The

radis-frequentsy @enerator 18 commeonly oomi-
Aeered i gErics with the amerma anil 4 =uit-
alle mbcrcpione tramamiiter to comred re
radizted energy by the voice warves

A e omermous speeds at whish sueh
machimes aperale e 1II'J.I!IIH_'¢. hig ‘ile|1|.1l\:J
with il wncder |.lr-|.1-:-.1ru a piemg fnguricg a
ghemidy Mo of Ml ihrough the prooves
garen A aeesion of shaft and jourazl i
iedm in che photigragh

'l"ll'l (LR Y
& {lencralims
lﬂ-'.lll; In Fllﬂkl
Syachromausly
o

Above; Armafure el Dehied
ek Algrmatar

Firlaw [ %cen {kms ol Lhk
smaww WL P ™. Tkcaringa
Toggthge with Shale

v corplete ety ane fwre Slhustestod 1:|.1:r
ntimE tn synelrenasm, L F-'HHE as in regel

power wink wheie A U generators :'-f'-'
snchronksed, It s 2 nice Sit of wualk Qo
Taitd fwo machises like thesz which ean be

gpeeded up to DR0E K. PO and cone
trudbed] 2s desired,
Thepe radic-froquessy  altermatws soe

wm ddevclop ‘ms high i JORUED Scles
frequency per second, such as that iz 1t
in ke o lboratory at Columbsa Lnk
ver PR and .._'II!'III"ILI-BI‘.' in the Dacemdse, 131E
|-|.-u. r -ur I.| n I|l:'| ||.r|:|.:|.]

Tousili

Th= EETes1iors b shewiv afe :'Hli'!| at
ARL WV, A ar 2 K. WL DEMH) watks) at
:II'.'ill..; power  factos.  They wamlly e

wrnmd it prodoce aboist I0F wolts and a
corresponding cucrent in amperss. When

rent fog the rl:la.i:!' aof
]|]|1 fue &b d.-l.\j'-u: Wils
ing the mervis and
iamnscles, and isapror-
ing the astivily of the
aurgins and tssucs af
the hady, “Ie B seed
101 s Illl:-hll i -\-|I| thz
o F |].|II=|.I". LI vl
allcrnating electiic
lighs earrent, and aie
Fxnp i inbreclucsd o

saries, the current
thet being conncoded
[4x !|H.: segulsiod, A

Faradez cursemt, eens-
grased hi,- dey celle, s be vged whore s
wlecioic lglt cuprenl exisis, and regulagec

drawing

The present iMustration :
Elegira

shows the construction of ﬁn

o, a Madieal Elecirie- -urrrnr. qu. i=
lakos, desizied xt Mueroy, Utah, pod cons
T -.:.I' Al

misailied u1r\.'\1‘.| -...r:r_ L=

|.1h'in._; a mnisiened AONEE acling as a
resisfance elément, which 3 infroduced
inte the circuit 10 rll:-llll:;r itE mlee ey,
Whin l|"|t' poles connecting with I:he
spornge are brought closer together, mok-
|||g lotidr eantacy it and Sempre aaim o
the gpenge. Lhe pelplpace of [le neoige
spomge s lexs and the correne s dinging
ithed amd finally :he cantact with the
spempe amel the cmerent are hiedken, IE
i erated by D A, J. Hoenes, the design-
=¢ of thit apparnies, that the advantags
of thiz arramgement 1§ EHwal 2 current can
e owery grndually turacd o0 or o with-
our appreciable make or brealk, ond cam
& smocihly vared or andulated daring
Eras Banarn | ul = ]LIl:l ni arr 3= ke Hi].'l:' alters
mate eomieactions of moareles  Thit np-
sirument i% said o give a e Flectin-
vom-c current, which has been found sws-
METIEH 1IN many reapocis to any aiher core

ai cthe same manmer.
FEAaNE .

PERKINS.
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ELECTRIC SIGKS IN SINGAFOHE.

Adthesgh the clectriz sign las som-
letely vamishod frea the night gy of
aondon for the time being, alprn busiaoces
iz g5l 1o be ohtained from places where
a resluction in hehiang 13 mot nooessacy,
potk at home and abread, Slemeng Brog,
—

Kight
B,
Cdd ESewdre Blgs witk Chiesss Lalierm

Tynama Works (Lid) Bave seeenily
completed & mowel gy whiel was or-
deeed through their Singapore brascl,
This sign alfords an excellent example
of agtheds which are 0 vogoe m tho
Sirects Sottlements. We copeodices: [w0
illuserativns showig tespectivey the day
and night appearance of this movel sagn.
The = pm s 14 fr, Lmg |:_-|' 2 i 8 in. wede
b 1 kL decp, and 15 to be fixed fraim the
rood of a very Tolly stme, Tle lecal reg-

ulabian: prokizin the fl:cir.ﬁ_ { a sign
which projecis seore than 3 1. deep, and

it was. thercfors, Beccisnry 10 atAnzy
thie salveriisi ¥ matler on the mgn 1o
read vertically, The Chinesz characters
teond thane welves o thiz =ixle IEII‘_ g,
and the top three which srs wisidle duy
andl mipght  sepeessnl the mame of the
ptore. Thia lettering changes I colopr
ried :,'.\_lll.ll,l,. aonl peeme an SUEIEsI0N Wagn
tlhgmisnsed 2t night time, wAth & Cods
plete blanking oni in elween the diffor-
ent coloars, Each of (ke remaining o=
el ailverte sannie arlicle I'I-1I|-'-l-=|.=1-'l|-|5{l'|
by tae store, and they fGgare oo the sign
i orotation in the samse colour a# 1_""\'-"
mame af the frm appeirs, so that with
each '-':T'-"U:l= of coliur tn iz nane there
is & change o adveriiscaing on 1the
sign irecll,  These lewer pancls appear
abiclutely klamk in the dar time 1=
wary heatded bocder is arsnged on the
chasing Arsher plan, two sections of 12
bemts, thar is, Lwo lengths o approsi-
mately |8 i ore hleeged our mechani-
f-i-ljj' in saceessioe all roned the h{ll:'ﬂtl'-
In order to ebtnin the gesuls described
ahant 30 Alstinct lamp cireuits had to be
wired pmd the number of Tanpsien
lamgps empbeed is aboul LE0, “I'bese have

THE ELECTRICAL EXPERIMENTER

AN ELECTRIC FROAT ATLARBM.
By Feank C, Pecking.

T-F'-l'.' allustration herewith shows a
wost  interegticg  elasctpic  equips
ment 48 developsed a1 Rocheszer,

K. Y. Some geciiocs of an orange,
boemoe af grape Fouil occted have o de-
cidlinl ilrip in temperature while ather
sertiend bitler pratecied o on diltesant
level are mwisl alfeceed, A gndden (21 e
=T ] e u:_-u::l;.' ceapps dusing oo
might. Fiasl hghahing, ai best, 18 el &
iaeant fab, bar to masies o force of

ﬁpn'!l. {1144

EARLY TYFES OF D?H#HUE-_

We of this age are pronoe o fofget ta
early stages ol cheetrie Lghting, when
the largest dymamas for Lghting Inmgs
were Bule with difhealty ped rated oo
at w hmrdred borsepower or s S3EEC
clally wien we wigit gueh lappge power
homaees @4 those mainiained in hew ¥ crks
Chicaga, ere, whees mighly tarbosalicgs
natan s pevilvg .|Il:;| nervelona _-.-:I.-I:l-:l:-iru.:
ond developing the power equivalenl t
O D I:ﬂrﬁ: = aangle -;4;.-1..5;“: u-itL
And maresver $ach uniis, af the veelical
or heszonicl type, are so wonderfclly

nen o megl the cicer-
gency, o have theim rash
ot into dhe e’ dark
might, Alling =amd '.|B:.‘||:|||E
pmegs  pols, makmg oz
tremendnug e are ak zreat
paysical awl cash espemee
go lmd that @t kas bein im
vamn Decawse al faslly g
wiitelzmbie imformatiog &
thas B4 A SxwereRse do iy
s sonls.

CWith thds cleciric ime
dicastiag device inaantisd, &
is no lcoger necesmiry to
detail 2 man at aight ta
watzh thermomeseey
kocated im0 differeat sec-
1heng of tlee coelard mwor ig
it nectsszary 1o s the alurm dodc o
awaken e ranekut ad imbervals thiogugh 1he
might & conzult his thepsometes againse
any gdden eald of JTack Froet

Lhe awngr ol the orchard may roliee
al night with a feeling of seconty tha:
1he autoinibie &4 Lhermsneler 13 an
pard wwver the nterest of the oeroer's

orchaord and thet' Be sl Be serened a:
il fiese approachy of damper

Thiz eleerrie sutomoidc zlarer thereno-

merer I8 a speciatly cide melrament
with a fnz platipum wire fuscd smie ike
bose of the twbe sosmimccliog with the
mercary column al 2% F. or pav oghes
pernesiienn point desdres], A& second wire
teclting the mergury ol a posl heloer
the ather, compleles a circoil which is
banker the instant the merzury drgps be-

heen varnmhed by the Llemcns [HialeRs
to withatend the wenther.  The usher
i el vae o aleiven pmifern aml eqm-
teals the mais panel ¢ifeahs snd the bors
der 2t the same fang The sigs s daeale
aiibed, cach panel being fdeatical. Tre
gign i of stromg design, finished with
blagk stove esamel outside and white
gipve ensmel dmeile

e af Firsr Byniasiei
dlzsigard shat they occupy lingle moare
epace than cne of the fire Edisos lighs-
LIS .-]_-,-n:.-ﬂ.nl. as oue Hlvstraten §owE
Thie I'ﬂiﬁl'rlh looking cleckeic zemeratos
was m marvel n ale Cay, Lat 13 conlld anly
light 1303 lamps. At full load it devele
apeil out amperes Al @ presaare o1
ME volis. It eqsbized an electrical cis-
Ll g Wl mer cenl, wliiel was VEIY
poodl, all dhings ceasidered. The en

e doving it wes raled &% aboat 120
horsr poner kod dizcel copneered, b

regenil Eurag-alternotoss sgeeh a gl
1;"'.": amd B8 per ceidl, or r:|';|;|r|: I:-Ii:’l:;EiI-:'-al.IL
eificlescy. he emrlv type of Edaon
machine lvere shown seeen hles e ins
afalléd in ghe ald Peasl Sdrest siztion,
hew Vork Gy, many weirs agn Like
all mew dnvestiang, the clectriz liche wna
ar frs conaidered o laberatory fieah:
EHEETEY vttt wf the pariod hl'.::ill; poin:
ed rudecnle a7 ik Sdisom and his asso-
ciabyw of those picnger days have lived,
howewer, 1o see the "elesirie light in 2
fhiotile,” &8 b was ofien lepmed, EJI.']:||.:I.I:I
otker forms &f illomication elmas fo e
tictian, facu=out the civilized wortd

e i 2 1

low the descemated dompsr poms; the
pérmangal j=eng velerrel 14 S0,
There iz 3 noo-cparking, spessl ralay
hatieTy attnchimenl which cineee 2 hgl!
to ring at practically amr distosee from
ghe ilhesneneneder (el the mumnens the
cireuit iz browgen. . Until the aloem rings
ihe danpes 15 ot omrunent, and all wp-
BECEERATY eXpindn |='ll}'_11:11: be Ensfed.
Thes clzetrie ngtomatic alirm {nernda-
preger hag bedn afranged for bBoadli che
single and the nruecimior svilems, The
fieg1 comprivms bl oae single thermo
meter—the mpnuncinfor system ooerajes
fepen 2 to v Shwerimeneiers which may he
bocated in diferent poris of the orefyed
all imdicating on vne anuscttor. Wigh
thia latter syoiem the tEermorieters may
e lomiel, say, threr an high poine of
the erebard acd theee in the lower lands,
The H7et ;||.'u|]1 niay oome from oge of
the highor painte of the orckard, iadi-
cating the weed of immedizie atention
ihese, whils the danger s 8ot g0 press.
inz in ghe low lunds !
‘?], obscrvotion the orehardiol 1o aple
10 -I.;-l_[-nll:llt almout exactly she ravliless
{Cantinued cm page 22



April, o1g

THE ELECTRICAL EXPERIMENTER

213

100,000 Volt Direct Current X-Ray Machines

HE M-Bay mazhine of today i a
highly ]il:r:ltr.lzl] dewke mdied, agd
in the Eetter class cf apparzta on

the market adapted to mstantans-

orf MaKay photographs  for  hospiral
ang p-i'.qslcl:m: uze, ke X-Hay Eubso
i sapplied  with 3 endieeetbanzl o

FE. A Appracance ol Moaderm ssor Valid
‘Bay Concralor Dolisering DHercl Cxuseml.

gl curfent ol anpwlers up Lig B~
i} voly podentin znd  more. Thae
enesgy  udsd o semdimes as hiph oas
L] VY, A, whith E 2 Ilsrze
mreung Be kandic in the way the fafer-
raprerdeer X-Kay machines do, and 1he
apperatus for the .L"l]IJ't..EII af  ilis
dizect i.'urr-:'rl: as built by the Wap |,":I'
Lonzerm, of Mew Yaork, -1 illustraie

ther Firss smt here shaowm,

The generel primeiple af tbeis uni-
:.-1||n..-|-|1|r3 machines lays in the .;lmrl.;h_:,r_

ak

ment o igh potentisl step-un ela
eore M. O translermer ;.I'Il‘l |||il '|-||||'|-|
valiage allerrating current  from ehe

.ll:l;.l,'.il:-ll.'u;.' a; apme by passed thro oa oo n-
mutating device that rectifies the A L
at, say 100000 valdie, ac mare, into DIFEEL
Current_al a corresponding poteniial.

It &s indeed seranckable 60 note that
the tramslosmers uied fer this worl: are
imvarinbly of the dev oF wax ampreg-
Feet Il triwe, altluy oil imemersed iymes =re
utilized by some mopifReligsEes,

i mmet D understesd <534 this mas
chime, the combimation of o ranalorsce,
[ o [
rent sop

[
."lll.r-\. L
| l"a.-"

1% ETE: icalde o oan alleristing our-
v omiy, bat if ihe direcy eu=

weil is the source ol sppdy, then a ra-
Bary convwerige 18 uscd o produce anc
aliervating corrent f=oan ghe dispct cur-
renf, The malcr unit consists of & ro-
lary eonver?er ot fae diveel-Tipkting cir-
curt, eithér 10 valis or 220 voliz, The

ratary comveErier rh'.ngm: 1the ieger curs
rept imto an cllerpaing. The low pa-
1eneizl alzeenating carrent eollecced from
the converier side 18 passed thro the
rimzry of tlee transformer, which rranss
arms 115 poienticl b ::|'|:|-.'.|1.|-. FRELTCUNIEY - (R
at 5 primary enrrent of from 25 (o 50
:l.aplr:—s. d-l: |:r|.l]=ll | upoa the wollage
mngdl. Tlgh Patestinl aliervatimg
curreni i= I:hr11 l:l:an'll.lll-.-li.‘:rl. foaan T 1raRE-
ferener 1o a reiary palechanpsr, mounted
an ihe shaft of the converes,

The sodary polechanger consists of o
roand micamife 452 Lo the periphery
raf this Jdise are fasemed 1wa coppor
EIFpR, opposite eseh |:|1|er, znd oEsupy-
mg a little more than & guarter ob the
eigeismierence, FParallel 1o this dlse is
& glnzs nlete, on which are mearted dour
T nTIgs =||.|1r'|: wia] Dinshes ot |HI-JI'\-||.r\.II| ¥
apart.  Lhev are armnged i commu
letr Ller gmcrend miial |'\r'|I|F;|' 1hie r:;:| =
Ten: on -ﬂ]I:H'IIiI: ng erereal e oa Righ
femton  wrdirer deeal  Cufrent. The ale
iternating current enberd, g0 B dpesk, al
lwir Gppecaile cotlacts, and the rectifed
current ig 1akem Trom: the bwa rgmiaan-
g coataces sad condicied o the owi-

bet Bermvirals
The eatside eousting and hnusk o
the A, O sppiratue i gimilapr in ovesy

FIG. &

resgic | Fie e THrees-Ciaseest qilas
The tranzfermer iz connectec depgcelv
witle ilis inccaiing sieeer mubns, e
Ll Néeddiary rheosiats, swilches, soic.
A self-starting meolar o cocaieted Ji-
F"I.'l]j' wath 1he sepply ‘mains ;_||d aper
ating with ahsolsie svisheosisen with
the line eleziiy, avernd the rectifying
l]‘.""'.':" Lhe !-'I'III sige Liwd maiseleas |]1-
ertbon of this ser 4 a ..Ih:lﬂ'l] featu-e of

II||:- :-ppn'ratu' When vaigg the High-
[Fres |L1."|-\. TUrrefitg  ia n_-;|||_—||:||l Wora.
the synchromgas medor 458 38 nob aper-

almned, |.|rrr-1l| teefing 1aken dicest frem
the Irl=|1-=F-l.l- BT, Temaoving any posalile
weii o Letline rII.IIII hog-exrenlded use

Wi nmmy mow explain the mechinan
of the iranmsformers Qo rl_ll,'ﬁl'_l,' ng  the
High-Tenaion sltermating curreni. Fog
| shows the tl-dlll-n:l.qq:. pringple ol the
cloged-cireimt tramsformeer. A" i3 1he
primary codl, “0% the secolary ar igli-
tendton sids. This recondary i5 designed
i give a I'.'I.|1H:l:'rl.l anllage fo Jums acriss
an ap 1C-tzch BAp.

The charncter of an allercating cur-
eenf e 2 wave form, o showm In Fig,
2, thz shnded secas "l'_ 0" giving a cam-
Mete cpcle The wave foem af the sge-
cndery  dizehaege §2 alep the zance.

Hemewer, it cannot be eped for radia-
grephic weork, as the wave must be of
& pul=ating pature, to1ally, on the oze
side of the 2er potentisl line 14 make
the current umidirectlonal, Ta shizin
nucchonizal pecii-

=

thiz charnesssligbic

T.
2 ] 1
FIG. 3.
fying levica dis nu-l:ll:d: e will =2 smgied

2 hiow rhwe wave " appears. On
it counward elape §b imtersecis  wath
the zerm Sime. AL 1his poine 80 48 neeegs
fary o roverpr the electrical comduerive
paths so as o iake the mra) wawe or
alternation aed tranepose it to position
“k" malcing it wnidirectiongl.

I||1E' !-|.'|_'L1'|:"li. 5 oand 4 R' ‘oA rmsnn-
mabic sdza af the rcl:l:l:l:.lnr: deviee, @
iz the mica diec, "G and “"H" are two

topper somumutator strips fastencd 19 the
e ni| |l|'r:| of 1 disc, opposlie cach cther
andl Mtlpﬁu-;_: |=ll|ﬂ nacTe space than
a quadeani. " and K'Y aje t;lbh--ﬂl‘lr
slon MAlress ||I|II.e Currens brushes. =L7F
=Ir.-i "M oare ih= hriskes which sroeine
the mecnificd su=renl. For one campleie
cvele, or iwo alte r|'1|.|-:|||.1-. thee alisg imakes
ball 2 revolotion. Fig. 3, wave farm =C"
alowa the firat oltcraticn dering this
periad; the dise haz made & guarkes of &

al Fig.

Wl

L S T
Micaning Tiay 18 Seefi Fadkaicd

Fif, & Infrfrafpiefleia
Nl Emsra rar,
In Dlass Calingd,

Teamigr ai

IonEs Wolt Tramse
[LFFEN

revoliutisn amml  atlainel the positkos
shows, Fig, 1, MNoa, 1 and 2, e tke ol-
icrmatimg [ligh-Teasian corrent leads fo
'_|" and VR

(Conlimupd cm pape EEL)
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PRACTICAL MATHEMATICE,
’ [ R TET A TE ;
The exiraclion af (e calie ool is simewld sinilar oaly div sors

hayeng larper racshery are empleyel,

Spmrn 1w .:Ij.||'||L'I:.'|I'J s ol HOEIE (DR ATE slorwic bdow: Tune-
videring the Tight angled twiangle in Fig. I, il any wwo of the
thres sides, o is amd & are givoe, then the value of e G ide
may Lo crlmizted. The clanning sice g, zalled the hygothenade, iz
repisd o Uie sgoare roct of the som of che base squacal plas the

alti e sipanresd, 07 Al R

a= a4 o

= ¢ cf—al,

If 2 perdex sqoare s 1o have & CcEfiain

arsn, then the eogth of the side of ihe
pguare is fomd Ty esiraccing the squarz
rogt of the peea.  =or inslance, if & fqui@rs
Bloale of wond was fo-have 144 aguasc
inchcs artn, ke lenigth of the side of an
wua’ s are laavizg tkias arca. would bz
1."l|'|4'- e 12 maelies
[ The falowing netatizn s wsed

for the Tormulae given heee Por
Fnding 1he varlous funciiome o
plins Agures:
D=Large dizmetir.
il = Sl dismeice, .
A = Hadiuy correipondicg
B ta I
f = Fadflag corres
sprnding tood,
p = Perimeor, o
arsumiinfii
2 = Arza ol etive
surface of sehd
.|,u':|||.'.
gl A= Area of place
) g,
£ = p —d BN = cte
Vo= Volwine of sasdid,
The varions fucetions of ke zivclz are foand as follows;
31—-'!'11 =500 X o,
p=Yrr = LS
LIF\'I'.':_:'! r:l'ﬂ"ﬂ |8 2 ‘..q— HREES L 1|.l':'I.
f AR
LR -r-:- = -3k

i
i f]
1|.¢=r = gty = A1 % p.
Diameter ¢ < hUie R
a4,

F
[ d=2y)I= L4 0= 1.,‘|'-.J.I;,rr

PP _ je s
F= = =% [EN

Raslme E or SRR
Cr L

E re= 1.]'2: 6124 L

=
" 3=
s
Aren

a=w =2 1414 1",
pr Pl

or A (
a '
k 4

The arca ¢f a circle vacics & the square b the diametes, Ia
other worde, 3 4~ circle has £ timwes the area of a 27 cidle, etes
The eirele Ba3 the grostest area for a given cimsumierence oF
perimeter of any Gzite T ) Sk

The area of any triangle, soch s shown at Fig. 2, is given by
the expressdon:

= Tana e Y,

h
= % Il

a

A=

oilro | Iy g——
NN o )

The npproximate asea of an ellipse, snck as shown in Fie 1, 28
aseertained by the formuli:

.
A=—Dd= TEHDO;
.1

|
. T —F  (D—d'
The approximels perimelse of p == xfE...i_d' —';—3-_”--“'

“Ite arcz of o fat rinz as secn at F6g, b, b iven by the folnwing
rule:
-
A B 3 ([F = l").
The vulume ol a spiwre i given by the expreasion: I
= e d = IR
Thr aierfaee o a sphere, o 5,53 foond shess
il B Rl ST i
Cissles. Ukimples. etca are viiled up by angles. asd theve ongles
azam gab divided by degrees, mirute: and peconds
Sialy seconds make one minet: sixir minootes ofe degses i
degrees one right-angle of ijil.:llﬂﬂrtgll.'. ans] 500 drgrees a complite
ciromnfereiie of a orcle. Protractors or semi-gireles of brags and
celluiobd are urnally emploved for Jeawing, their edge “wing Gncly
gradmiled i ddegress, ol : ‘ -
If tkie dividers aee sel equal oo the radim of = corce Fig. &, 7.
then the dividers cam be stcpped €xacily sax times aronnd the
Fimeter, or Jarming a jh_..--hﬂi:ﬂ. fijmre !:':'1111 i hienazon, A e
siled figgure, on pentapos.-ia shoss az big, 6 Any pded pol
or Fgdre can readily be laid out by the aul uf e Tallowing data:
TARLE &F FMEYEONAL AMCLES

Number  Mngk Maithzr  Angle Numbsr  Angle
o at af at ol il
aiches, Cerier. miey, -2 ties cenier.
Mo, E]‘.;g;pﬂ. Mo, Diegress. Mo Megreza
il 31} L 4F - 1 |
4 ) 14 &4 1 aaly
b 7l i1 Haal L7 T 1
: -:E-L;-.I 4-7 'I:"{ MF 13 JE.E fg
H a7 B
.-;*. 45 4 25 5T & 18
'l'hﬂ- IEI|¢ 4 | 1h.|:' senier n.;-l'rll. | ] Ih.- ai H_.|:‘_.-|I Ay Fi,{. IS'. H]I'
pacans of o protrackor graduster In degrees, Dt iF easy &0 lay oot
a pelygon hewag acy nomles of sides, by ceforeng to ke above
talile.
lt—‘Ee elecirical cireaies tlicrs kee f oumber of difflerent formulas
applving for vasions fanctions, 1he basg ove for difest cuprent
cincuits beisg Olon's Law, In ezpressing it thz follawing noingion
i oencmlly wiliged: E= villa oF eleciriermntive fopee, [ of C =
sepFent in ampeses, B = resistance i olimi
Then: E =_'|? w 1: e T
E
= F) &
R L]
E
and B == = e
L g7 &

Thas kavisg any bwe quamiies, the third ore can be easily
femnd, T walts & & circwit are givin by rulaplying the volte
by the amperes; aleo - =

Wiun S h1 =0 R = =

E

The 11 er & Touml by dividiag the trdal watis by T46 and
tive kufm.ﬁ pszertnined by divificg the total -.rnl.-:rl:.:,-_ LA,
Tae enlombe of efectririty in & cireni: 3x faund by meleiplymg the
surreni -n amperss by the time of g duratize B0 eecomxdi, the
cualomh being a coreat of 1 i.rril.‘n: patsimg inr one second. The
work porformed 8 an elesisieal creult in Jealed ¢ wld the prodict
af ke volts by the amperes by tke timz in sseads, The joule i
cauivalest o | wmtt ap | velt-asipert for | osefon

The h=ai prodseed i El-:tl‘l"ﬂ'qﬁf{uﬂ_l may b calowlzis] s
fallows: Thac Boad in calarles equals:

Heat in caipsies = [" 2 Box T 2 24
T being b= time in sceonds. The kear produced i Hritish ikcrmal
urdes (B, T. TL} ks:
Festinm 3. T. W= 1" M xRk »w T x L

The volis Jost |m a cireni equals P product af the enrpens by
e fesisbsir. The resitunce of 2 sogper wize increnses 91-100eha,
of ane per ¢ent ofor each depioc 82 0 Eemgeralnee Fah, o1 the
depree Fub, conslant lor coppér wire is SHL i w

The juint re~istance of & divided or 'spBt eircnir, such &a that
apperring gt ¥ig 7, a5 foand as described below, 10 the adrcult
Tzs bwn brawches, sich af K |:|.r|:|. Bz then the jnint resistance af
the two araaches, from A to Tom:



Aprl, [oig
R 2 Bs

I+
For a nember of like resastopocs eonnested on sonfaple the joing

ks

i Joing B =

reuislame (xs

Jrint K = —_—

aumber on multlple
T!m jllrll _:'l_'hi\!;-rl-l_r fal | I_-u_'_w:r'.l| Wil verrtal Fesisiniiors |'||I:|J!E|:'._EJ
on mullisde i fousd by laking the reciproeal of the guen of the
fecipmimals aof the separsite pesisbaices of doanlictaines. The con-
|J.||:|I.‘I1=.:Itl2 of & <iraait i olies, being the regiprocnl of the resdetance

"
k
The jeint sesistpnge of three branched ciremits commesec om
mmiriple, 35 in Fig, ¥, is compdeied Trom ilie aloee rale pe” follivv:
1 | 1 1
Joint B & == o = o e B,
Fa |LPE
[ -
And the recprocal of s i —, o Ehe joomt resostande,  Jor
!
exaraple, let the shree seslivanees bave asslgned value: of 4, & and
Y whiems, feisectiviely, thend

i i 1 ig g
Joim R=—+4+ - | —=—, :
i 5 b A
an:l the seeiprocnl is
.l 1
ar 1 ohms.
1% 1

The |.".|||r.|.|:"||:,' of eleeteical sivlemares 13 ERU TR im;_:g'r],- mml,q_-ui]
kv the comation
_fAEE X KXa :
c_{ ) Rkl
Wheze: C is the capadity in farads. K is the ‘ndndtivity of ibo
dieleeiric, takea fron table in aay text ‘wok. 3 s tle activ:
nega of dieledeis ar igeclation, coited on both sides with \."!1!.'1;1'_5
foil, exprresacil 30 squane inches.  is the thickaess of Lthe dielectsic
in Ingher, To aserciain Uw eapacity in micto-farade {2 micro.
ternd is ooc vacsmillionth af & farad). sche cnly that portioa of
the equrtion encioged In parenchesls,
The point capaciiy of severel condensers conmeeted on pebiipls is
glven by the follosdng eouation
v Tedal © = G == G 4 G ek,
The tedal or joint cajscily of coisle sers commectod in secies s
nacestmined thus:

o o i
T
AT M
The asex in square centimenre for o condenser dielecttic to
lave a ceriain capacity 3 microsTarals 5 deduzed by this formule:
: e 3O
L AADER T ] BT S e———
I .
Where # = 31418 ar pi, :
D=ike thicknicas dicleitras 10 €m.
C = cpagily in mlera-Tarads, o
K=the mdesaviy factor (e wbde),
10" = L0,

. . LEZBEON 20,
<IIOW TQ MAKE THINGS."

CThe younp exper:menier generally fnds himseld sooner or later
cullem’ wpom Lo smxke ghe pacts of various apparafuos, neodels, at-
Aachments, eto, and imCthiz chapaer it i= imterided o deal with
simne af e aore potent Tealares that offen prove sumbling hlocks

4 ] U A ehe Jumicr mechamie: gach as
layniig ool 'Il‘“I:l:':‘.'... I-ni:-Hl:q; ik
grifling and sapplmg of ecrew
foics, ez, ene, .

t may be sid shae, primarily,
the bepineer shoold mpks i 2
poine to masher the art of faving
efl  smocrfic distanecs from 2
rvle; msing = sreel scal= if pocsiblz

M pocd mechanic can lay off work om metal with an accormey of
at Dmest 1080 inck, and often 1000 et The closest werking by
cve does mod wsundly execed 1% scch, For fmer measuremeonis
shem Lhig, 5 e, in the order of thousamithe or en thunsandths of
akF; inch, rocowrse i3 bed 1o ean Ensrumaal KRGWE AF 4 macrometer.
waich iz used for oll good mackine work, .

In Fig 1 ia secen a pair of dividers, of Somparges, for diriking

4

Y T
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circles, spacing comtes maske, ¢ie The micrometer is howe by
the cat Fig. 2, 1 A Ds scope is a wide cme, anul it s sezulnely
cseid fo- Gadicg diameter of wire, twist drills, shea: metzls, Tede
and fer innameraile ather parpoaes. I |_|ru1|:1.a-|:]_-,-_ erals in rhens
sanidha of am inch, but by & simple =8 of gracuaions arcand the
s, dermed CVernier graluations,” aflm lj!;:ll myEnbos, b 13 fase
ity poaihie o ||.-.1:-uﬂ:| the sizz of an objecy, such os 2 wire, in ten
el of ar inle
th.?\u_::g:‘ alwae reading the micromeer my ok he cot of slace
sere.  The adjustgble parr of the micomneier s 2 carsfully cu
weel serew, hilden innds the barrel, the piteh of the screw hei
HI threads 1o the inck. Henoce every fiow the haprel 5 tormed
sheornigh one revolulion : advacdcs of pecedes from the anvil cr
memamrg fnce 25 thomsandths of an iach.  This valuz is sepre-
srmbed i e anlid utt;_n by weghe g.'l'::l.vl‘}'_ﬂﬁth: Iil.ll E':-El:r;r I:'l:urlﬂnlhl-
1 100/I0 of =m mea 1% culicel=l Ly=a lomger Ime, 2
ot seen by _g]:ntingh at cut
Tle seading in ghe Hgare
is" 300000, ar 12 single
ilivistos,  owhh 13 R
times TANHKY oo 01000
e Cthat  wher - pelds
ing this valses the 2era
mark fn the tetalvi
haere] 13 solveidesme winh
the gradvated e clong
the sollg stem.  Oedd frac-
fipms in thouwscndihs are
read by moting the. pome-
ber om'ihe berrol index B
coingding wilth e stem
lne. « For - iadancs, sup
i pua e leereel s oun-
17 expose three gengle cavistond and the

wrewed  gnffieicnyy
Mo, 7 em the barrcd imdex [ was rppaaile e ses imles e
Then the valoe of the caliper reading would be 3 W 25 thow-
EU-E_d-“E_ imils}, IIIIZI!- T, a3 read oo dhe barsel hmldex, ar Toosel T,
witich is 22 ofits, ore idll bring equivalear 1o 1 chowgnndtk of an

imzh, LE th: bares] amdex had been set so ghat e piee dodex
dme was midway belween 7 and & then it conld have boes sppros:-
mated as W il plis Tl sals, or the reading woulil e (82%
incly, the e thovsand:be figuse belng gnossad at,

Ine eamiess way 1o Ioy ofl werk for machining. drlling, =i, on
iron s sleel il cover D with @ poating of ehalk which permits
the lines scrmbad on the suriscc with a stecd pointed instrooeeat, 3
as 1o be reawdily seen. A serilwr s :'Fll:-'“J.' made ozr af 3 pece of
Siubbts steel, or dnill sad, abont & 10 ¥ ebes eap and YW° thick.
Miver prmifioe & faiely lapec oz weing om che ends it g9 he haped-
encd I wahig s a Buangen dlame or cther fies, to g red bt and
thew pluigiag inbo waler,

AL Hnes ghowlng the alze, loctiion of holes, ele, are senibed ol
ai the mcizl |'-rt-r|..||l:.'j.' thalkel aver ax afnrementioned], ar if on
wood, simply by o haed pencil, and all” ecaters of heles to W
drilled shoudd then be cemier puach=d by 2 kard steel punch. (Ses
]"i|:_|:. 1} For measurieq the inside clnmeter of 3 hele, o he ex
terior ciameter of nodrill o riil, vise v imaie of olsite ar mEide
siee! calipers, showm at Fig d; “a" being ghe ouwiiide eabiper, These
mst b compared with a
scale or rule after nli?:r]n,g :

a sod or halz A Jittle - m
sepwiEbE wish Bids ﬂi'-iﬁh'!'l'i-.
woadh &fe emplaved 1n all
machine chops for =measar- Flwi 3~ Sconti : Puiichs.

ing the dimeter of shafta jowrmgl bowes, oo, will maslc the
amavrus to caliner quite closely,  Zome mashinien ean Jdigcere a
diderence of o lew thavsaidths by menns of theae salipors, ut for
very zomorate work micromerers are fnvariahly peed,

For cutiing off small posiions of sofl aron aned ollsr c<ld worek
the hadk saw, Fig. 5 wosing hardered saw Bades from 3% 1o 12%
lem, 15 the wsaal tos] emplovedll  In wsng o0 btoo mocl s=couse
shaw'd not be rxered doxnuand, as the teeth, Being hi,glfl Lrim-
pered, will bweal off, also the saw should ke lept ateade, waot
wsL oy 1, @ i swmog ek wml Jarith,

Aozl deill prees arrangenient with o hand deill sateched foe
During =miall Fades alovongh meials, fifsen wowd, ele, is sezen al
Fig 4, “The sumtinze fo e deilled 12 camly elamped on jhe hed
plate altache’.  Forther diillicg acorssories am= illostraged  at
Fiz 59, "a" w0 "c" As sutomatie meciprocsting ratches drill for
ik ¥ e bt |1|i."|.'~\.:r Ieatler "l&r|. wimnl, ade | 1x 2een w1 “a," the
d:-ferent mze dreills Bong earried 3 the handie, A small Bard
drill with EL‘HT!'HI Tiaie 1= asal L':-.p.uhlr il |||-i|_|[-||:_|; HIJ':II-" Failes I-'-"‘:"E!h
irol oF a2l stee) 13 depleted ot 2, while © shaws a magarice tozl
Farm!le witlh ik -|"".r:|||il B ominy nf sl binals :'i"h'l'.l_l,'l.'ll

Tables giving sizz of ap deflls for variouns machne scfewa are
E;:rrl i ERH ozl |.'.-||.-||-|:|.\,". Toe i nidn sbers  obl i e
screwe and wop2 veed aes: Mo, 4, D61 4, 363 5 32 GO 16 D
T B4: & B R 2 14 By WU g the Gita marseral in-
cicafing 1he fap nembee and the seeomd mumersl the mamber of
|_|I‘|:..-|||-. EL rlne_- LTSN |.|:I|."|I

{To be cowfimuad )
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Electricity and Nature—A Thunderstorm Primer

.Fl'I" MRS the rkbing wf a adick
| ! r.-:ﬂ-"‘:‘l.l:' dghgd af 1-,. @rrredd

amiatdd parficles of maltecd
Becfuis it axeines in e iﬂ]l‘ﬁ-x:x
thay force whieh was ficst obazrved = the
eumnier. Sealing-way, therefore, e called ar

diderre (o swchérsfidel body.

frern golil to hesr: fpem 3 siaie of oot b
Abat of motion ; from Lae solid 1o the Hquid,
e thie smeri s ooind 1aai, oF Tor red ) ofF
whelles  giltamces  combine  chemically
and prodie Bes ennpounds—in ey
chamge R slecerrol eouilidrimn iy gire
turbed s anid. in progereion 1o the depeee 21

'\;.r.-fu.:ul..r Bilagdridicem af 1ighining.

Nage the Sovrral fHhidnd Branchos of he DlsafSergen,

Zupch Plashes Say Invohe MiBlkns of Vells ol Thowsamds oF Flons e

ik
feid iy

Brmply bevaise ibe derm S i e wasd
conveniest ihal &Ea b foand 16 exXpreds
ot s when spaking of ikie fhoosnes
.plf elire v f.;.:-“ Bap of the matore of
eleciricily. except 1!ir|:l..:'|| ity ohicrved vf=
Freir mealing i koown

[Fhn! sbilardey are lddfona P

Al sabstances in nasise, broen Ui metafs
e ibe geies,  Dul they diler very widely
im_thor electrual quaabica,

Whai 4 festitre eleciriorly

Elestpieiny, when 5 exisia, or o exodded
i oary Beedy, in oan smennd xheeh e s pas
CEE o the a=gunt neinrml o that bady,
v iallnd ponfnee | e &lan eefercsdl.

IFher is .l.-rﬂarl.r _clecdricity

Eleclricity, . e Bl exiala, or s exciied,
in amy bodly, im am amaust whish s dess
ihan i3 the asmount catersl 1o that Body, os
i Begal iE L.\,-l.fq alan FéfeEdnL ).

Iy r.|' _:n-:-:m-..r .:.'.rrrn;lh saiind alao
“aqi red e |r.£ ur;a'l-h'r et L HF w e
aizo “resimousf

Kr HUAD AEnE IIIIH'|II|I:'I?| bedieve t| At
there iz bub oue clecericidy, bae thag i bs
lzable e varlzilops of guaeniiiy or slals
':l.'h h they 1_.:-||| EEish _|'|:-\.'I'I.I'|'H' anid #1eg-
afipe; while athers Belicve that shere are
g n'rr[:||_‘||' if whick ol MY DLTME AR
and sesingws, bocauso they may b .:'H._ll"td
feigtclavely  SRafm  iFfund  aEil  FEnEGRS
subatances and arc foumd o display forees
af J.Ilr.u.l,lq,ll gl e T

Do teamd e e clocdrica) sheioesua
of malvry dipred P

Upea the tendency of eleciricity 19 S
a1 geuibiriam lelwoen s Sosidine asdd
meralere states {assuning GEede 10 be b
Lra I"|'||||F'|- a0 HEENL thie tendesicy of viire-
ous glesirizily 1o peek ot and combine with
FOEHO M l.ul',-|p||.'|'_|. {azuming 1|'|.1! there
are jww flud

flome aloca She ecsiibrivn of electricily
become distwrbed !

B changes m the c-:.l:-dlin:u of malier.

% eleciriciiy mes il e all siletainies, a0
i peihaps an essemiial ingredient im gheir
e dirjon, e Fvesy COANEE 1N the sizie ol
maligr whether from Feat 10 cold, er

i eerrinity termed the elecieic

v hansee, o8 the foece exerted Ex i:h:l."-
113 ] tx resumer 1% Ealasde i@ the siale
ol Eabare,

flose does flecraisty seek o e LT et

[13 ru'lll T
ot Ahiougli soistanoes (St ane
l|l,u1"|_t|_||: 1a ite difasion: 1kerciore ey
arz walled comdwclivg or g o we g
belies, ascnrding o |:I'|¢_'-' favar or oppase
thie tranemissien of the cledmenl earment,
H-sar rubrnees ave romdasiors of afeq-

dwiciry #
Mrerals, charooal. ae il B I-I: AT,
veeetzhly bodies, soimal jer, Tame,

sfi e, LAOnr ghC
Wehad sebadoncer

exciced, nsgead of 3 atlek o wha tk:'
vrigisy would be equa IJ:' developed ; bl 1he
LT, Irlng i gpod Somdirlor, m:-'ulﬂ pazs
ite alectricity 1o ke band of the oprralor
a8 fasg ne dv is aresmislated, and the ocmii-
ibrivm weeld be undisturbel

Frat ir the effecr whm flpebricily n
coasiderable forse, secks tlp  eqwilibrein,
i d mdelE feigh rr_.'"f|'|:||‘;||l|5 bpdridrd

The sewile 52 a viclent actiom, a0 which
aderny acel ond hedf are developed, asd
in the evolaim af which the pffdbre Jorcd
bevpndy erpendad,

et ir the couse of &l Ferf

The =[b..lﬂl'.' e e, ||.1|:-4||.I‘:.:-|;;Tﬁ|:|:||. Hri,u HE
Jeility baly 13 Snd dis sguilibewm, B
checked in ils coursd by an msulalor |?||'I-:|
ceake = apark,

ket pradnsvee the elertele Hghr?

Carrcnls of ciecifigity g iowards cash
otber along wires as the emds of which two
cligrenal pimnte ars [u_'n.-:nr.' Aa Long ns the
charcoal p._'.;.lll;g rl_'rr|:||1I i ewatlast, Ehe ol=-
islg seavEuEicntion is ch:-ma-l.H;r and no
ipht s el b when the =y Aane draxin
mpzrel, =menre heat and light are evolved

1 kg? ir by poupe of lightmingf

Lighimpg 5 the midul?r ¢f olégtramd deg-
chorgen Teom the clewds

FE el alrsrtaps whva Fra r-.I'll.' i be clomds ®

Eyvuparatons from the aurfaee of the
warili; alangm i Eeing=tralure i ke ate
muspheric voposry chemical astipe ga the
caril’s sifpre 7 aml the frietion of wodumes
-|,:-d: air af difereat dengiticd 2gRanag eack
ol

IFhy ao faie pRedsaras prodece iee-
ircityf

Becanies they dksinrdk e epilirmom of
tha .;-Iu_-q:r'u: 1-;,|n:-u_, ET-H] ]n':":lln-it Jodenere xnid!
wegaline sfanex of elec

it daar Kpieieg orenet

When clonds charged =ik s :l.hh:l:.fr

siecirlcleifes aporoach, ' forces rosdh

cadh cthos @l foninié @ & Aty of h:m
Kilspi:me

”'f'l_lr doca Nphtiarar aMewd B awawiridnF
af fhw fercer of alectricapyl™

Heonpse  iho menosshary Being snnble

wrd BaEesardneds
rrilf

[mast, ails, phase |
phacas, Bme, chatk, |
ceuichonse, putta
Py,  camphar,
rurble,  porockin,
dry gasis and awr,
izathers, hair
wad,  dilk, glass
Irnnangeent juones
siirefactions, wax
gmber, ¢le, | Rese
hodiss z-e almm
culled  feawdrord
Zoame of these anl=
Elanoed, @1 ol
f=athers hair,
wonl, oilk, el
il [Tt [EETTRE T L
duciors when ars,
Brrnne muncldm =
whea s ffed

FHENGTIER Y — U E-
YLemiing 1 T
Esia|e,

Wy are ewber and wer clagred among
the sun-corduclors, wkin they Aroe been
poiuted cur or efectrics, cad aned b flinee
frarie efecionced Farcel”

[t it Teesips thay are wen-coadaciors
that they display mder cxciioment the al-
freesives farse shown in respect do the mor-
fazles of maider whah wess Frien lewand
their antwrzpzes. 0 a lor of froa were

shuwing 8 Shglk Stoke of Lizhénlng Trom Clad® is Barthe & Eelurms
Sirke From FEarlly be :'-'-:IIM ML

g e this 1% Mecy
ayiag & & CTHldr i

ig convey The pread Slarges of |,-|¢|:1ﬂ|:!tr
2y they Tush icwards eceh oibwr, oclr ar
cn dagwiador, ard  Bghisng  cansed by
1-J-|¢ wiofence of e clreteieiry @ forcing
1 PEAES FE,

Doy hpalmicg eoer occur oslse Hhe fom-
i.rul:'l'l-lli' poteer v apeal e B foree of alic-
Frigaty

No: elecimiczip poeses inwimiblv, poise-
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!ﬁﬂﬁr and harmle=shy, ﬂu_'m?vr: I fEwls a
sufhcient ssasse ol peuduchion :
ihy do electric slorms panify the eirl

Becanse they restare the oquefbrium of
eivcivinify which is esseniial 10 1he salnbrity
ef the mmosphere ; they insarriix the Fased
of the atmesphere by a atatiam they pres
erpitate the Teponrs of the simosphere, and
with 1he precipitation of sapours, eoriom
erhaiotions are faken o the oxrily, where
they become absaebed: they ol contrib-
vee larpely 1o the Jopmation of orons,
whih amparts o the air carrective ond
restoTative properties,

Wy dopr Flegiriolly scovmwlale i (e
H?l'd'a:..lf

Decanze the clouds are condusiors, bt
the air susrgundling them ix a2 sou-conduc-
dar; when, therefore, electricty i exeued
in the '.|:|.1|_b-,c||1|:'lr by auy nelical cause, it
is received by ehe eloude; § ig prabably
thia eleetrie charge whith prevepds the
yrater vescicles from uniting toegesher amd
fallimg bwn in the fogm of ran,

Why da difprend clomds breeme charged
rerh fhe JI,?r\:l:-.:lmllr slegdricities f

When two Dodies are mbbal logether
they become elesteiied—ons af them posi-
fiaely, acal the oher nepativery. Lt Bs very
ilﬂ:-h:tlh that whan twa curreld af dry air
mave i differsel wavs, the Eriction of b2
v gerfaces may evalve electriciiy. Clondx
floating in the locality of the exalement
withl feoeive the ehxlih il:;-. amdl thius nm=
cloed may become charged with postis
and ahers with mepeiee elceinigly.,

Tty de clowds tefrem slocirified, mave o=
srardr dgcd adherf

Because bodizs whisk are charged with
ihe  opposite clecteigiies  affeact  saci
afhgr—the elperricitics always see's bo ra-
madian anm equilisriom aned hids bwa eles-
trifimd clenids woild atfescl each olliez,

Leg it b= assamed that the clomd A bee
comos posbively elestniled —ihat {a b2 say,
chazged with posirive eleciricily. There 15
mot e all natere, acd shere cangos be, gach
a coaplilnm ax ey of ane b-fl:[; Postiredy
e ied withous the co-mxistense of ansber
body wepatively excifed  Hemee, of 2lowd
B owore ywaw, and elond A p-c::h'.:!'r EXe
&ited, the ai= circumjacent 1o A wouold as-
smmee the feeond of pegative frection Dt
i the elesd B i3 present, it therefocs be-
corws nepative, anil the fwn clouds A and
E are mutually agtracted, DECRise oppos
sile eleclrisaties attract sach osker, Ilence
they spproach ontil the space of Lir bwmn
the fwa 38 imealticient ta restenln thode mue.
tual elecrele cemsion: dhis condition bhaving
arnved, o discharge tokes plie.

rF-',EJ- dars o fezh of lghtuing scenr mien
thr virciried clowdy cpproach eark alizpr f

Bezmiiar the atf berween rhe elomls is a
aan-candueter: it i the foree of electricly
oTErcarERg e rezistonen af e adeena-
.r:u-'r whiei cecations 1hy p‘:!-s-t of Hghr-
g

IFay daez a shewar of raim generaliy
duipred Tephtuimg P -

Bammzs ke vilibrimm of = certaan
amount of cleotricity having been resared,
the cloads, deprived of bl elesiriziz,
seliabse gy Faid,

Why dors ¢ dhmdersiorm  fopsrimicd
eearg cfice @ few fashes, aud 2 smord
ARV

betanes when the elecirical cengés o2-
cur oinly hetwern clomls, (bhe spalibrinm
of thelr cleciriciales ls roce resrored.

Way doer a Munderatorm ol olier fimcd
seutlnse for & lomg period?

Bremuse the air ax wel] 48 e clowds are
fnvalved i the elecgrical disrncbance. "
gir with which »a 2loed comxy in comtazd,
belng a ncmeconductor, wenld nod lose Gl
ebectricity by the discharee of the cou
bt would romiieue o sapply Phe clowed wih
gete cherzes; mnd this repeated ti‘r.'-Fgl:'F
and dissharging woukl continne 1l the difs
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ferent strata of excited alr were brocght
R their matusal sate, :
Do Ephieing cbor poss frow e air fo
fhe earsk, owd jfrom dhr porth to the ol
Thunder-storme camlly ke plase b
pwreen the chonds, a2 3@erent srrace of air
Hat sorsimmes when eloady ehapged with
am asite eleciricity ta that of e easid,
ar af a medistzin, aseroach at, & dischorge

ité Elecs
LILE N

Two Clauds, CRarged with R4
EricHigp—{ A} Fosibive amsd (K3

takes plice frome fee clowd "o e earth, oF
From Mhe parik ro e slond,

The mingling of the clectricitics of ke
earth and the ait must be contismally gos
ing oo dut Fefhleimg does pof gttend ke
phenpmenon, lwwmnse all minzal hodics,
wapours, trecs, anisnals, mountalag, howges,
rwhks, el act nmes af bss as condudtors
mepween the ¢atth and the air. It i caly
whenm there iz a 1'IEI:4|: disturbarse of the
desried fopces, ther derresiviall figafaing
is developed, When lighining 51:ri.£|:|- thz
earth with great fofoe, it smmeticies jde-
duees what are called Julpnpdies in sandy
sz these ars hillivr iobes, pooleced by
the meding of the sl

Fky dere the pedl of chender occwr
afree the fagh of .‘F;il!ﬂirl,n:f‘

The Nash acd thucder are really simal-
tangous ; Dot ae light travels with 1 veloe-
By Enncne lnllrmtr Elan that of scund,
ey poe Fae flogh sometime befofe we edr
ike dhsnder.

Hosw mapy s galenkere phe Sietaner at
sihigh e elictrie Jizcharpe laker Mace?

Spumnd travels at the rate of & guarter of
aF a-male i ¢ secord. 14 thercbore ke
peal of thesder B heand four geroede mlier
the Bash of kghtning, the dischorge togk
pace aluprt a mil= off. The polor of an
adglt peritm Lealts abiaat fiide o & oo
I]u—hrlull'. EII':||r||. II:I' I |||I'.".r__ ETRU S [t 1

Fhowing the Very Pefullar and Siriking Forag
Prechuced In Sand Whes Lighiniag &
. Famefimes Callid Lighinimg Tewps,

sy caleulite the probadle disance of the

LM =
2 ‘bezos, 1€ 2 mile.
d beats, ¥ of 2 milc
4 Deats, 1 medle,

5 beats, 1% miles,
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& beats, 1% meles.

7 Beuis, 134 miles,

8 beads, 3 miles, et
Adteatins should Be pasd e She dircdtiom
asd rpred of the wied, A some modil
catioms of the salzalatbon be mode accord-
ingly, Prrsars letwesn 30 and 41 years
of age sheuld count Sre beals of ke pulie
faoa el vnder 20 g ol

Wka? ir the exlen! of uiechawical force
af digatmig?

Lighising has becn proved o have sirsch
3 charch, 5t Gearge’s Chaeeh, Lecesier,
ot tae 1t of Ausgust, 18448, witk a2 force
equal s wsare than 12,::-5 T orse=piw er.
A simglz herss-power, in mechanical eal-
eulation, s equivalent fn reasng & wekpha
af 33000 lbx. ane tost @ a minute The
force of lmbaviog, therefcre, has heen

oviel bt be el tz the caising of X34

000 Il ois Toot e a minabe, This i
equal to th: united power of pwelve of
our largesl steamers, having  collectively
X cpginer of S0 horpespower mach, Uhe
velowlty of eleciricily iz so great shad it
would travel round the world Hght fimer
i 6 second.

et giver tee warving choracfar fo the
Morhex ir'tnﬂrrllnq:f 4

Lightning Iz mig-cag when i twavels
thromphi a long-distance, Becaise 5 eoms
presses the air, which ieterferes with it
ilirsd garse,

It b2 pivedglr when it paspes fliro iph 2
short disiamce only. "

[t ic forded wliee, belng redisted by e
acr, il drmJ-::. S TG OF mMOre pointt

[t Ia sk2er when the Bash is distant, 2wl
i5 s=en by refection imo disgkei parts,

Ie B8 Biwe when the electrboal excitenent
BTy anbense

FEod i eimnder?

Thunder is the seirs skise snzeeede dhe
raesds of the olieical Meid dwough the aic

Iy doer neire followe He comvmohizg
rawred iy elecdrinidy f

Becauss, Ly the wolemse of the electric

v, aaal leidi of aiv are divided; preat
volamier of zir are rorefied: asl sapoirrs
are esudemsed, and thrown dowa 43 rded,
Thunder i theseforg cansed by the ofbwos
gome af ike gir ns ot collopses and seskos
go Feslare its own @i,

Wkal pizer bhe tarpmg chorache fo the
sownde af thnafeef *

Its peals nre mod; tremendous im naous-
eaimoae regions. When interrugted i Uieir
ndvomce by hills, of other edovated objects,
the peveilsrziimn of the |'IHI]I. 15 brekon
gl dEremains.

They consist of a single and sudden
clap wiwn the rrorm 43 mear, ond when the
cowndey o fered,

"They are mattling and mmsbling when
ile forked hghtmarg cocigs dn diFeromi
direerions and distanees

Ry e Bpkiefag sewefimes wralliadsd
tr elmnders 0

Tha abscnce of ihunder  somefimes
ariggg Troe the gras dirfauce of Lhe stnrm;
at caker rtimes from the mearmcer of tar
clpwds do eoch other at U monent of the
dischargs, cecanansig but o slight dis-
turhaner l_l:. 1lir .-|I.||r||:'.||1.£.'\.".

FFRal {2 wagrelisml

Maguetion is fke elecinicdy af dhe pardd,
and i3 characterized by 4he clroulation of
ruprendr af eleclefofly pagsing hronph tee
rerik'y seFfrce.

FFhat ore wageelic bodies? =

Magnetic "alies are those that exkibit
phevmnma  which  show - dha:  they  are
pedes the Inillaence of derrcsirial doreinmidy,
aml which Indicate the direstios of the
poler, or arieewd peinrie, of mageetic farce,

Fkat ii pulperrim .

Galvariem i the actien of efechrody
-ulp.m amiwa! bodics, and 3= 52 calied from
the mame of s B dlseoverer, Galvani,

[Te e soxclwded,)
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OUR COVER.
Ry H. .I]-:nmlm-:il-:..

The i al ;'u_.r .:r-'f{t wea compeived by
the wE l}ﬁ.ir} £k At o6 jaepinisg Uie
r!-;- .._;‘.. x| -:r'u'm.::::lr '._:: largc. 'I.']1l.'.r|t i
anfzEstic At ihis cover; ral lllg
|u.-.|1]-15ri=‘i'::|fl'|: It Wil all B very real !
1:-,:-1.I.I'\-:I.I'J vely” dbart s I3 ds epoee 'u'
rl:[lr‘l"lil'ﬂ-l:r! b maks 3ban J-{‘I.I:I'H'Ih”lﬂi
in
%_1-; seeae 12 id mens the coast in olnzost
amy | parciod the globe. The dime, I=2 ns say,
in 1o the A | @6l 1 is might. lht lnrge
acsial syzbem im the foce o] thihales ool
feehile iclezraph wipulizs bud tremendows
povmer-The power is Surmished ey ihe large
Ypowerhousd”  boreath fhe achinl fyitemn,
pomez 3000 Kl ab s "|-"'"E Fualialol Jigle
the ctber comitai I-:r. "‘iil gl -ﬂlt:'l £ 17e-
:|'rq:1|_.|'||l'\- JuFeET goirg Pmitee thie @ir n'_'l'|l % TivE
tor peeiliay phenomens. l|l"' wir beccmes
Teminems  fer several miles srcamid  amd
‘abawe the nerial.  Am imveried soewl-shagpe
light deene, with the zerial spstem oz i
cember, 18 praducsd, ard thoe lizhe allume-
nage= the |.-|I'||-\.|,-.,-||'_' fo= smiles arand,  The
lower aatcnan peis parily 23 a0 eeflosting
werials whirh prevents the emergy from
benz nbsorsod by dhe earth I+ has besn
foomil thed Ly meicg @ oorioms  vilmatorg
puliatng wave af a Ir!mﬂl'dl.'ns- :.u:r::-l fu lis
alirmsl w1 ClEripy un Timl i1 frans- i alew
throngh the ether, snd o7 that rexion thw
etlieric power slation us illistiatiel sin s
Fly -:rt'F. within o radioe of several hem
|;|m'| miles,  The pomer s derivel w by
from ik oL dl.‘ﬁ of 5o ofvan—a trepsindouns
foroe, whith by vobasncossed lIl.n:«u:h B,
I:In bop f Ehee "pu:-.l.'i:-rl.n',il:r We gen TEd
towers with |:||||r||1. lizle:
These are the “ra: ||.-:' ere’ Yon st
cnderstand that the “powerboase™ which
ehoars fomib suel o eadogsal foree canmos be
frequentzd by bumnei,  As a2 matier sl
fwet, na haman being conld come near the
hante, or witkin G :un:h For thit mzason
e oW i r||||1|'|} gifralbl From a diz-
bxmes, by wireless, of eomrae, The costrol
i l:'ll"ll.l‘-lr-]. l1|-.'-ll|-_r|| Use “radiofers.’
A the left forigrcund wea see o curiouw
wheciess railie The care Piat cetually
* i the air, seme feel ahgre the bread, single
imnm trock, Tb,‘,' [EEEY Sl U] chitsimed frimna
fthe distant power oecial by warcless, of
sonrs, Une will motize the acrial wires o0
tap of the 2aze, whies reoeive fhe mergy.
The train it -I'-'I.-|.|1:!‘-l|'tl'- by clectromaget-
izm znd glides emoothly alorg n1 the roge
cof seme 20 miles an hoar®
Im the left forcground also we see an im-
mense | #0-font “opioahor™ fower.  This
tower ahinals @ oadasszlmg colared lighs shaft
ai A ‘|t'|'|I 1'|||.|"|r|1 [ I:’,l:-l_'l'\.l:r ALTa: |;||I
indo the sky. Soch “opiopbor®™ owers are
stnfened cxactly 60 miles apost aleng thz
craxis, am] everr btewer haz g diferemt
aolore] ettt aaesn, Thea Lght =xam ca
I acili =i B f il 4l =en, aral '|,|_.r 1Et
light, manzatlandic aerial. og well os aqostic
Fedl, vam sleer will undailing scwscy
soward their poicd of destinatiam,
“*Ir WCEE peteme Noo 1,00500% war oesd da
Iebeler om diith @ 1|u.l'..|--|'}-|' EFain ayecih

BEAaDIO "!';.QHH- OF REST.

Five Freeporr, [ I youths ‘nicresned
an wircless delerraphy and athlei-e sporis,
mied at fhe leecse af Ascher B Wallace
regently angd lar; 'm:wl 5 wirglods £lab with

thi mpme, "The Zang of Rea™  Tonald
Wallnee was  ebeeted peesident, o
Ral- ab Croldem  sesretary-dveanm-er e

Feeid perocicals and a lilrary will be in
sjalled. The sise of ghs 2 i b, w, treisiil-
limg agi of the preeident i open o all
membrees.  The enirance  regisirenienis
ki cn oobilily 33 receive at leasi five
wigds a minnie in the Cantimertal cnde,

THE, . ELECTRICAL EXPERIMENTER

UNIQUE METHOLD OF
RECORDMNG TIIE VUOITE,

Songw miBod copleging cloeimicity Azl
photegraphy” fos mzking pecofis ol the
voige hnd begs . woshed ool b Samael
Wein, of New Yore Hi: method will be
hiztier wndersiood by refe-rnes 12 the blbus.
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1e

prestographic regos d. two me kel ean

tll.l._'ﬂ.'qh'l + fipst w01 oiarke 1' coapeT
etelrdag "n;-m. s photograpbic  plate
Then & wax' b |||I||rn|||| W T woloe 0=

ol is mute By hentmg the sopper [elate
aml pressimg il om g pofisiel phanographie
piate, A r-:p-.r:-dm:l.p' EtEJ'E of progrs
:|11.||r' il neaWEn img i iher able o follew

Fint

the woice groove nith
i"x aflesdens SrTCgu
larities, ad toue ke
virre = leacil 1EII:l
Aratir sckeme if 0
meprmle e vedgE
kv o peam of light
irow:s  mpainsl B
plate  conaining  the
vicee  spima! et
wnl rotating the
1 1aie @ oraganally.

hen as ohe varying
Lz aaf 1z;|l elicr-
ing thromngh the
plite weaord] falls on
a4 geleiiiss esl, the
alled l'||.-|=|.:r.-\- s 1g=

Scheme for ricarding 1B veice phacinpraphisally,

Iralicms lwerewitly, Fig. 1 e e wedimna e
Tay-oat &nd Fig :." the AppETALce af 0
|_.|1| e _!:r.l'l'll... e, The - url:l:n ag revas il
alicws 33 Lhat ol a violn selo heard oves
the teleplionie 1 |I|.'I'||'
T'e proceed: The npp |r.:|.|-:|:. n. in

crol, armingeld as showe ar Fig 1 Iﬁrl'
n persom talding (o= are :hll'm" scnrd §
infa a microphone ITamsmitter seis up -
dulatng elcorg curreats by gl of the oat-
tery, which peach ghe ordiary dekphone
recciver of Toh-olm fype a3 perceiver, L=
aenl of the peeeiver hefng wiliesd i the

Fig- =
Flaw fhe vedid raqard orprate gf pradudced By
hearn o light

w|iiza] way to pive feoixEbe: reproduction of
the wvolae waves, 0 hag daetened oo bis
daapBirags oc dicianted § v Single s
ror.  This mirror = illvminated by a beam.
ol reflected ligist from o sowrce X, Uie e
ror at every ravemnent of the diaphmgm
refleciing a spot of Beb: Bareagh the lenese
awd soljustatle opemng illestraged erto a
seamitized moving piale N The plate i
Eogl clpge to the oo larre] orifice, by the
WA

The semcrdhpg plate P I3 =smaad to redate
AR 40 move :r-tﬂ:r rorcag ke |ight beam
path go thae a light spiral ic phhlu :.;-,;;mm‘l
o the plate as seen et Fiz, & Tt is Claimed
thaz hls inceizless =7 :r-r-1 of pesonling
1]Ir-|'|| = ﬁl:\_"-l_'li-\.'ll' Ed 1]"3 il s i|| ATIRTH A
cul"-lm.lug a mochafical or sivims geeordes,
sa Bhien dhe (eiction and nemia of the re-
order on the wax sedofd malkes I dafficult
il mot impossillz o regster all the aver
el ander ionzs

Inn reproalicing apecenn from e Wen

gigtanice  EaErespond-

i1|g1_-‘. whih s uazd

4] "'F"L“ o aCiaTe
w-ielepdimie roociver with a2 hattery 1
arcut

HEW HYDROMETEE READING
AMFERE.HOURS.

Tk |.|"'w,-,"-- EravELy Shanze in the electon
Byle sl af a4 sofzpe baite re has kmz
wen taken ae the colterion of e stase of
sharge o aliszhe=ge of such oclla and a
mew precialon  hpdromeler reoently  inieo-
fiues! by an Inglish manwsfacturer ia or
ranged to give vary accurate readlicgs of

the :'-n::ll.q' oravity, and by ecfesring o a -

cable arovided the ampere-hoar ming of
discharge or charge Any basic speeific
gravity valee may b mpeill. This insira-
nezel s almws ke dlludiration horewirh.

A peen, It is fited with 3 dloat of smale
sigs, winzh rests an
surfnae of the elesire-
Iy:e aml the Fxdsomcicr
ster ;||-'||r|.nlf': gz el
tlirauzh the Foa, which
e a wery ghzep ool
indiczling sealc on L
ag ke cut shaws,
Ilence mo menizcas
log can  arevenl -
curate readings or alao
f=am'ng or gassing ol
the clecizodyic will nax
ealzie 1he errors u:u:!l'l_g,-'
acessdioncd whes o=di
mary hrdrometérs are
employed.  This am-
erechiiis wieler in
yadromeses Form  has
bt adapied B the

Oritial Vest-Clhee for
storage el mainee-
nanes. 1 83 mropoded
ir preferemnce to vohisge
readicgs of socconcary cells, TFor the procs
tica] owner 2nd operator of sweh cells, I
aurcly will &2 3 bocm,

RADIO OQPERATOR, ILL, RIGS U@
WIRELESE ON BEDSIMRINGS.
Elarry G, Chectkam, a wircdess operatos,

while il In the Camney Hespial at Baoston,

Mass. with the aasistpnes af 2 fellow wera

fo- rigged up ® recciving apparates, at

1eihied do s cob, nmd lsgene £ e TRE TR
witar was godieg an i the owslie wordd

£

Paul Helbwig, L"('l'll;m':-l.:-:, £, aava:
“Poceaved v fardl 15soe of "TRe Slece
friead  Experimeaied” oBd dm wvery  well

r'lpﬁ-u:li wiilh ik,
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Electric Thawing of Frozen Pipes With a Gasoline

HE accompanying ilnsiratiom aaoms
A grastline-electric motor car amd

¢lectrical npparazes for Eawarg

omt fromen waler pipes ag uthaod
2l the -:_-I_:-.!I:II'II':‘ Whtes Pnul':..'.'.mn Wtk
0n shie trock wxlled an engine of

)N WL P operating o1 B0 sevolutions
per minote  Thie fourccyele fourcylics
der engine 1r dirccily connceied to ac
eleviric pemeraior by a flexille compling
and & dpecEl povernor wis  designed
wilncl I= rimits of peeverned coaieel a1 all
epeeds Between 250 acd B3 sevoletian:
pror Eunulc. l.-..:-.llu: i ouscd for fuc
t1|1l‘.|]||.5-r:| winder 5 16, pEcRFiEre EFOT & -
eallen Lank,

Fhewing gttt Meental sa Tresk
J. 1€ E,u aline ergine drives @ generatar

[ Al Lilgweits E'|1'-:|."I1!| direct corrent,
1M} volte maximem, and giving HH amne-
pEre: or WM an IpLres at 73 owodes, the
".'||.ru,|| besimz SE revnld Tt iomia e 1R e
wanimnen 1L was declded thar an ovi-
wil G Honeatts would in most ine-
stances prodoece resulis i0oa time interwa’
siifficiently short to remcder & hBeavacr
finamcizl imvessnent amvearfaiibed, 4o thil
the onthil was corstructed as above -
tivmedl

THaere 12 eo doeht that one of the neost
e-fMienls of iler BNy srablems im the
maintenance of a puhlic water supply
systeny 18 that of thawing ouwc frozen
service pipes. A frazen  undergraomd
service pip= can be treed drdm et anly
by meang of heat, The Bes! aethod by
who cI' feat cap ae apahed o, oF gponce-
ared B oar wndes premngd o i I"-| 1o disclinle
tha lenzih of the frozen ppe (3 an lecs
pimes] eircisil which s o ATl o oufrcni ©
safficient volume o raise the lemperis
re of the pip= above the mzlting poimt
of ice

Several ¥EALS A0 thiis mcthod N ale-

veloped at the University af W imiet t'JI.1|!|I
£

and 8 used im omsmy cibies bBG-dnw
current ordinarily ussd for thawing ihe
pipes 13 that ot the pL (1§ t.rlfl:tt'lﬂ ligh

circwit taken from cabies ai = veltage of
gomcthing Setween 2200 arnd &6l and
ca=ried 1o ws Hrra-eeH nbeal dransiormers
which redmce the cuarrent pressure 10
alwene 10 paslis

Thaere ate connections made 0 the
fraeen pape ie such & manner thal the
current & paceed thro it and the mesisis
nnce hepts the pipe suffcicntly 1o thiw
the ice. Last vear there werse an excoreps
tionnlly large number of frazen service
pipes 10 Columbuw, and theis moales i me
peradive that some means ather |_I'|:||| ihi

wetis] =urface fiees e ieed o seeet dhe
troable, .
e hrat alee Columbps H.‘lllvnl'l- and

Light Company sepplicd the current and

r|||-|:|-||"|‘| men = miike (e !'ll:il'.'tl'l'j
coniietions and do the wark in con-
junetion with the <ty emplovees. Lhe

regdlte were very satisfactory and f was
desonatrated bevond n doust that the

Electric Motor Car

Ev Frunk C. Perkins

mic af elecimé &niFrciit fac thihwing out
fraseEn waisteEr EEEVICE |:-'i:'||'~i TeF whisee] e
sults which were improciicable of ats
gxineeent 19 sny aiher manner. Thie ma-
jorily of the thaws werz m '|d' m Iraen
lirew 10 eipht minsies o appheatior &
the carfent.

At prosmed results were obbumed wali
the abosve desciabiad ag-
pasatus, sonee scricns dif-
clilies were endotntired
iy ils Tag, a3 in somc
Incaliries 31 wac necossary
1o chrey the wircs a con-
glderable dlerance in arder

e g the high tcmaion
lines, znd the work of
1|,- ii’l"l_;l. ' o il L] !:'l:;
srreer level  alermatinz
carrcnt Al pressarcs aof

from 2204 g (il valiz g2
comnest  witlh the  irans-
fisrmers was dangercuz ai
all times z2ne Fa arvenlasly
b N OCWET WEETTET,

n acssant of thes iact
it was degdel thar the
waber desatimeng diveleh
and constsiss sad pastakle
Ciuapase iy, deld - fomicasied,
sate wmill g shle of hefng
opireied ia sy kad o
1.|.|-.-\.I:|||.-|'I sl ehs [RIEER
af & moder jnaek of i
i [=] 1T |.|,,|.:||'i'|:r WHY  aaHls
sicdered milyisable on which
o moumt ke thawing
eiuipment duzing the wn.
fer months, while i wenald
Lie pocdbe 10 pee the
irucxs for other plrpoic
during <he remainder af
the N,
It 'is- elainedl thay three
ntn omly are roomited for
operaling  the plamr, and
umles

FEEFEIARRRRER i LU

} NOTE

Esgimwweg pitl talg laaes the prew od
ikls =apecivs 4 ihs rows stwadn will ke

10c.

Tris sebaervipidss prise ofT] remais AT
winls i geir, wakil fesiber oeolies.

[

B swn (miend 14 aWHerBa  Pip e
FLFCTHIGAL EXPEEIMENTER, A2 11
maw. B weans for §1.03, § yoars don
150, 5 jams Ter 3244

TR ERRERE AR AN AR EAn i eEEmm
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Whitecenle Maare, of Teere o,
[mdl. E=avs of wes
I woulid Iike o have yo4r gugele ™o

a price an &l the back numbers of the
E. E paldished belsre Jenusey, 1912
[ ezl that 1 pead them in my bopsiness,

‘wur dendy little magarine 13 more anx
icusly  expeeted every month than any
of ke other high pric-:w.i oRc: o which
I am a dubscriber”

A MAMMOTH NEW YORK
ELECTHIUC BIGH,

Large efoneds waich the {I-:.J.u.'..'c'l'l
taothbruesh clecirie sign '|'u-'|1l|:. i Mew
Viors it being lomted im the theatre ses-
tiom

Inonetion. the two Brownies pull a1 thi

poid Twmpsden |J'III||:I. Light ‘This Sign.
¢ the locations are widely scatterei,
v 50 1o 40 thaws per day ean e made
1aial Calfealiy.

rppe. tiviag vaicly e pull oct the
srigtles. Fimally the eope hreaks: I:|':E'
seedanad Drowrnce #ite Jdown hard and lis

eyved roll In acronishment  This dsplay
1 o8 desd igh by X ecer long. “The haashte

af lereer K" s 1R Feer: lieighi
wresiles im beash, MY dect; heiphs of
Prowmies, 23 feel; heigld of Browne

More thais 10

imesten Lupps are ased in the =utite
sign. Ivcidemtally, thie & he £
elecivical dosplay erectedd for the Kloan-
will Taas |‘|hr| 47 o H r-l'li.'|-|||.|."l'|' ler [I‘ll." .
j Guile Ca. and e anensi: |.¢|:|.1r'-¢|:.1 nre
nkE Lo & ayn the Pnfsmence o° the elers
Ly T _-.1|._|1 r||.|.|1|1:_'|..ll-|_||. fae anc YOAr BT 52
Sipeer was remarkally Girsrewching and
resulld 20 spisfnctory ms to comse them
o pllan doe thiks even Ligaer, liighler is-
play Gust erected ot Breadway and 14
Lireel.

sitting down, 20 feet,

NOVEL ELECTRIC EAT TRAP,

In o station on the Pernsylvania Robl.
way, corsiderable -l Iile  war expreris
K :-;u_ from rats bl an elegtrie 1.r.'l|‘.=- m
the form of an electrocmtime “char-™ was
construsted, Jhe "ehair’” consists of an
irar plate wihth o sieel spike smspended
ahawe it both she plate aod fhe spike
being conneeted 1o the two wires of an
el=giric circwit. preberably o1 110 or —‘_;"J
volts potertizl. The spike is baited with
a peece of cheese amd the rodcmts, n
avcenping to reach this, are prosspily
clectrocuizd,




@

CAN FLANTS FEEL AN ELECTRIC
BHOCKE?

FOFES20OHR C. BOsE, ¢f
the 1’r¢=|r:-|-:;|." 'lf-:l lege, © Salalia,
claims o howve isokted the BErvES
of pl-.'l,rll and measured the dmgrer
wi their reaction to a sheck. h}'.' iweaty
FERTE Professor Bose, who 1w it TEasl

=
[emmEBLIPY BY RLARTY

Iediar, says the N, ¥, Twibume, hag Leen
stpdyinz varions forme of vibration, such
as irvisitle Hght and wirelsss telopraphy,
Far the Cast ten years he has best con-
Jul:l_l:l 1 FApErimenia gpim p‘ln:n CRET
apder to 'IJ'E'I'If'rfII- na '|I'|!II' LENAVENEES 1O
stimuli seeh as ewcite animals and paee
vevlarly human beings.  His swocess
with the delicale apperates which be de-
vigad far the pul'ﬂ{lil! has 1Ill'l!‘|' B qreal
that reecntly when he cxhibited some of
his experimercs before George DBernard
Shaw, 1k gt genileman, who is 50 humani-
‘Lrl.lll I.Laﬂ. e ix a wegetarian, exchimed,

=By

1{1: |l|ll.|.-;-.-l ami ol the senswibons Fal-
lowing the eudden dizeovesy ikat ro
mailer whas we cat We Causc E-J-IEI L1=]
some other formm of life was the i=sk
which Professor Boze immedistelr .1't
himgelf,  Whether ]ﬂs phll-:-mp:hh
spfheicnt b9 aceomiplisl the a3 .I1l.|
upon 0 cuniet, perliaps, be stated, st
the peceptance af the evidence that the
sensulions «f a siolid carrol and of a
leve lobster upen ke thrown into boeil-
g water may be susilar are nal con-
ducive io the comfor; of an imaginantive
cook, TFonurately the apparatus of the
pcientict from the ather part of the world
Eas demonstraied that the sonsifmvemess
ol plans diffess woeng theingelves as 3t
does n diflersnt spesics of amimals, and
ig Dess imtenss tham in ssch Torses of
amimial life as have bezen tested for the
sake of comparisor.  Moreover, Pro-
fecpor Boig polnte out, owing 1o the gas-
plicity ol the #ruciure ol the nervous
Eystem, the paim, or sensitiveness, s 2
ciffus=d that it iz not likely ln:.u b
piarked as im the cage of the human
beimg, in which 11 i» concemirated 13 the
ipressioas muds Bpen the brain.

g vacw of the faed tisad o Dueman eve
belaee thiat of Prolesosr Fase ever nofe:]
closzly the =Heet of 2 sheek on o plane,
or ever demamsinie] assareilly chat
plant was capable &f suHenng par, ap
paratos of a moet delicale characier hal
to be ll'l'l"l."llll?l.'.- a] J'.'.'I".""I and rexord the
feelings of vegelation. Trolessor Dose
devised two pleces, one for gaicing
knowledge of '1I.1:|r.=| mormal reaciions
und the ether for recarding the efect af
shocks to its necvous sysfem.

The fermer i8 opecated Ly she el El:lni:
carrents generatod witkin the plans Hacld
The impalees are fndicated by a dell-
cotely adjusicd cirgular snfeor about dhe
sive of 2 dime, which flaghes baek and
forth in acsordmace with the impulszs
commenleated to it by tke plan:,

Froem the human point of vicw, how-
ever, having determined that placrs do
f'tfl things nnd rE-:n-:m:I ta + |:r|:|. ihe
ather instrument s perkaps of greater
intereit and impariancs, Ii"l.|115 15 3 COme

THE ELECTRICAL EXPERIMENTER

hinatim ad ¢lovk work and eleciric car-
reatd,  The elock wory gperates a slid-
g pieee of amaked glass, up o whith
the plant writes itg r|:|:nn:|. and at regalar
intervals  gives the qdant am clgntyic
shock The recard, 'h.'llr:h 6 made with a
delicate lever upon the amoky susface,
shows in Bundredehg of 4 gecomd how
soon after the shock was given the sen-
sarian reachsl the
pefve ceatre oAl WAE
followed by a rewctpan,
It dlen poecords the Fé-
vovery of the plant to
itz mopeal  @onditlon,
the hine of ol ||r.l.|'|E
by he rapidly faifi:

Teaf tlTI,I'1b1I |.1'~| liee

conmettion with  the
lzyer  hernming  prace
fically a contiouous

line &= the leaf mnore
slowly retaraE W s
: normal  pesiliae, s
U »lide mowes at @ reaular ra1e of ipeed
the rapadicy with which the sewa of the
i wax  wxammuniz atgd tl'.'ll'l:'ﬂ;'ll 1114
pracoplaem fo the merve ecmise and o ro-
2iian toak 'ﬂl:n an b= d_.._ltu'mmed_

In a frog it has Seen revealed that a
response 8 reecived within one ompe-hun-
dl‘l!l]l‘h of a second.  In eerlzin alanta the
Lizne intcrval is six emedmediedilis of a

ST T TR

V4

Mr. H. Gerpaback has written &
new gerinl slery:

BaronMiinchhausen's
New Scientific

Advenrures.,

The story will begin is 1he mexe
isplue rJ: oamber will can-
tein a complele stary itsedf;
there will bo 8 new sdventure

exch memil, You camnor pos-
sibly afford to mim this,

Walch for the next is=me. As
thers will be an unuszan] demand
for thse May number, lewve your

er  with  wouor  pewsdealer
now, otherwize don't l'r.-r1 diz

:.p;p-n-:r.tld i he will be “gaid
oat”

LLLLLLRIRE T L CRARRT LT EE L TLARA L EIRRE LR L L LR LT AR LTI LRI E T

P TR R TRE LT DL LI LU T RET LI

TR TR TR TR T ER AR 10 T

second, This tends to show ti: the ner-
VO syalorns of aniesnls age .hlJr-E acisi-
tive, or better conducicrs than flose of
r.~'|:|111.'l. The shocks arc given ihrouagh
swzatl wired attuched fo a stem and a leaf,
Adtached alse to the [ead 18 1 VECY alight
theead, the other eed of which is faes
tered 10 the recording 'Dd ley order tao
pyveremne e pefandalion s tlie move-
rignt of the pod shrough Eriction while
rking warks om ile smoke! sereface of
the gloss plate, the red hangs freg, mak-
ing inerEssions only when ackvatsd by
a tuning fork attundd to its vibratgry
i,

When Profesaar Boad wag l!':Er:rm::nt-
ing for the o Nifiealon of W haw, he
vsed a tarrot.  The t=rm|l1:|.1u ai twa

voires  [reemn a. lallecy  weie  imserfed
in i3 s The carror, Prefessor
per cenainls oiee 01 the mosi sfolid
cf plante, It ig o regalar “lunkhesd™

April, 1915

A TIIEEMAL ELECTRIC
WINDOW DISPLAY.

-'L new clectoical devies designed Jor
sl aliss 11:-_,-;; has been palri ifed £gs
cemtly, whrth pofseases -:l:d:l:l.dtrlﬂt it
Ieresl, A= it i‘|||||| ri mobian  withoat
pecourse to eleciris meodofs oF elediras
magnetx. Locking at ilie sketeh, a nam-
ber of metal balk A, 7 etee ate Eeen
resling o cisoular metallic rails, NoWw
when an electric eurrent of low voliage Dul
|.ca.1.'_'r m:u:r:{p: G q_uan‘l:_ is compested
iz thees rallp frem = gouree 6 (which may
be & step-down slicranling carrent iraos-
!q-rm-:r or 5 ':f.tl-t:'_:.":l the curpent in pass-
ing |]1'-|;u.1pi' 1"1-: ratls moid, Ball, [ TILTE

wmp™ o raise on fhe rzil as 0 in Fig. «
Naturplly this “bump® will tond to paihd
the ball along, amd a=x the Dall progressss
i7 i3 followed by 'a conbinuons heotg trl-:]
:||t:||_|.|_|r|_b al the 1&il as 'Il:u:lhlr as rnrieant B

supplied. At Fig. 8 i¢ shown liow two
whiels moy be setetituted for the Sall and
riCipriNElAcE modion  given Lo oa figure
joimed to the vertizzl rod B

Dod whes it was pinched with a pair
af dfarceps, the I.'lgl:tl: from  the tiny
mirrar danced back and forth upon the
Irieze an e Gppaiite wall, The ghadder
af pain, the sense Leemors, were vividly
aorrayed.

Chae of the dizeoveries of Professer
Bese is thar wme plants sTeep. Tn the
course of his studies of the mimeosa, a
phant whinae frawes ape =0 sensilive That
'Iu:_z" reenil from the touch of the hond,
b Pomonl that for a period of thres Iml.-:r.;.
metween 6 oand @ g om. it was not o be
disdnrbeld, Cannons, so o speak, counld
za off cloge to it :.1111 it wounld rr:.'l-:t ni
sesponse.  Like a boy fond of his bed, it
wonld iﬁ' o arteation o the l."'-”'tf'l'I
calls af the profcsses, who was probing
intos {18 life s=crete To wonld il get op
aF €ven open it3 eyes. e in this fe-
spect, planis H]:IIIJH.'HF ta he like human
heings.  Tagy aleep,

In wtlier sespecis also Declessor Dase
reparis, they resemble mankicd. Th
are affected by drogs. Placed in a sma
;1._.5:3 chamber and surrounded by the

uwies of alcobol, the palsc shows stimu-
“mn_ while the mare :ﬂ:tlpllyirg drugs,
sech as chloroform, depress its acties.
If 1he t'!l:lili.'lil ree dap ihe deogs concinues
saa Leng, tac plant 'pr.ill 1ot gurvive. Doe
cuielows 1o AE whicl the rxjieriments
aceny o show 38 that planns Bave no more
fondeess foe casbon dioxide ilian have
homan Lelngs, [t kas been pemerslly
5|_'|,'.]'i|ﬁ.|'|!. and the I-I.ppl:ﬁitil:\.ﬂ 15 haeke

(Conninued or poge 255.)
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A EIMPLE WATEER RHEQSTAT.

Mony experimsentors desiring o good
walre elorcsizi that can he esedl on mindel
are-lghts om o LI0-wolt circuit or for
atfier work reguitimg a medmen-sized
rhadggtal, can i galy neakie cng ont of Fome
oild  Sattery-iaes and deyegell corhona
thar they m g!‘l: have arcund their labom-
tory.

The rEeostar cdueisss of DWW CoImmmdE

E ety

Con
OFFICE CALL FLASHLIGHT.
In many offices a Eell or beszer call

sigral Is mob prederred, amd where a signal
is quite necessary 2 Eashlighe indicatos

follhtee e
-, i
- — | Aesk
el A | T L AL
o L ]
o = m:..yﬂ-:k:-uﬂu‘:rﬁs
; -,
; gy L T &

Fiiking rae Buttes Flasked tiwe Lamr,

iotves Ehe ooblem nieely, ."'||'IJ."| me Ca iR
a few mmttea anid with g9 ordinary batery
flashdighs, tagether with o few yards o
N, I8 lasp cored and a pash Baoore, TIg
qap gerviczable call cisewnt, T el call
5 wanted anciher lamp oatlt, oo, mid
ba ysedd, The somples sonpeeckions @
cleasly imdeesteld im the sheche

The pusle batlon commesds b ooe cad of
the fwim cord, and ose of the cond erds
ap ihe lawp ix saldered @ 1hs melal case
{imsade) ; the remalzicg cord terminal con-
il ot short Brass battery siém os
stown,  Every time the utton 1z poessed
e Night flashes. Code calling i3 cosily or
rapped for. ag thees lashes for A parly,

+ far rigosior"

Arc figlht o olber device & e qoroled

i

Aryacell carbons Teld i oo clanp and ime
mersed in 3 salptien of saft-water. Hach
wlaing s imade of fame pieess of rarained
wood aboot CGxlxbg”. The carbons are
clamped bBrotweon shese pisces of wodd,
showt 3 apart, by three 27 above haolts,
The carhoms arc cmmerael @ = sal:
scatee @nlutlae which k& oonataimed moan
afcimnry wet-ecll jar Bee g L

TE 1he experimewer s sigrs, @ lars
1_;-;-{ of gEek =hessicts may bz niade
aml =221 im oa swmeden trav. e copnde-
tiong for the rhesstal are i ke Torm of
a smple acrcs connection o in Fig.o @

Centribnezd by

MAURICE F. DeMOTTE

A 11003 VOLT OSCILLOGRAPH,

For many wears the Cambridoe Scien.
tibie Inatrumcat U3, of Englomd, has
bizen asscoiated with the manaficivure of
inslruments designed by Ar Duddell, of

whicl the Al hisgrapa I purhaps e
giteesl wigely Laswn, o he it inter-
esling  recent  Cevehmmet absag dhia

lire have heem the manoiacture of ait-
fits 19 D ovaedl o oexlea gl volliges,
Al the peeseit ime an outfn eapable of
‘lr-ll'.i mael e aoctienn aT TLROD alks
phove ecarth polentml iz heing eon-
siructed.  Heveral oatfics have boen maes
uiactuzed for cee oo GO0 wnlt eircnits,
Tt ghiEs 5 the Dot oeirs as Tar s w
knaw, in whick velages o ‘high as 1:41,-
01 wolis may be applied direc: 19 an
ascillegraph withent the inesipediary of
a slep-dawn TranaTormer,

tvea Aavses for B oasriy, one finch dor ©
peery, e, Many other s of s silend
calling scenal will sueggest themsesiE Lo
office '|||_-||_|||||_-_ g disr mnt sick diasilcs nliicie
quict i very casenizal, Fe Cme wire ocly
nead we e, the prommd Caongh a owaiter-
pepe being mzilized for the rcluen of the
ciremit, 1 crencds ayer #@ooe To el lie 1y
are neoegeaty, exiea dry ol can be eons
wesle’ @ oseries with he crcwit as shows?
nt X.

Where a refloctor i placal eyer a dzsh
a red Emp may beoused far cide elrealt,
fasteaine the rod balb usdee the reflestor
alsn, The reflecion of the red Hght will
Te socon readily om the desk. Flask sigals
ard ol for calling slend aphere, @5 a
baezer or bell sigmal s ratber unpiasnn
= moet Cusde

A HANDY RaADIO CIRCUIT.

Frequeandy ln e degisable 10 chonge
gigickly Troi lmig 1o 35080 wdyve length
and viee versa. =0 that while waiting for
a ceriam lorg weve lemath station io
SraEr e lng e Limte €an e psel Betes-
ing o short wave lengths ond ves sum
sl risk of miesing the stari

Tlee SEDUTIPANY LY circuit  was  de
mEPEIT 0= s porpime anal el tee
work very well,

It i the pecrivang rransfnrmer, Ta the
headisg iiductance, vV, and WV, wvorniable
coppleitsera, Tn the lefr ia the lone wave
bemgeh posiides of she [y B, I, T swich
pan. do ik eight the shost wave fenpth
paion

b gl |

STRUC

TOR Y@

Wher uwsing thig srrangement, the
sliders ar ewilelies on_ the primaey aad
pecondary are pluced in pasition funol
hy eaperiece bo give the beat Fatulle.

The loading cosl i §eonmiary varis
able conconacr &rg then 361 12 the wave
leagsn of the seation expected.

Waitlki the switch in the shdr: wave
lengzh  position, the primary aariable
condeaser 14 adjasied o tune in the
TS PR ETH wisbomis s% manied.

At agitabkle intervals, the &wilzh @
tlharawin over Lo the long wavs lengih pos
sictem and if that £iaticn hss nod started
ihe switeh is dmocdiafely retorncd.

The follow ng suggestiom will agEsee
in making adjustment=. First, gel the
secondary gwitch o 1he poler ordinasile
wsgdl Sar amaldus wave ngth; socaad,
gel the primary slider in such a puosilion
aa will give the strosgost ewlucthion om
the secombary: slarld, Uiiw ;:II.!H;'.:“I ariis
munily corrciponds o n In:-l:lgrrr'.'.':.\'&
tengmh than the secobary is sct cor, 8¢
by means ai the serigs condeascr, the
capaciiy. awd lieane the wave l=nzth, iz
codueed; fonizhy, this positien ordinanily
Vi ibinl |.|.||:||.'a:'.-|'|l!1'\3 g very lemz WAVE
lengths, so by means of tie leading coil,
the fmluctancs  and  hence the wave
tength g merensed; fifth, since this ad-
Justmert mekes the wave length o the
primary exceet that of the secailsry,

the wave lempth of the sceandiry s
megeased by miradecing & shul ca-
areily:  sixtl,

praperly menle, operatiog ithe"Tn T I
T, swriel elasge: ot the primary and
secemiilnry wiive lenglh by the same
nnkoaint,

with theee a-d,juatﬂltn.é‘l

With  sonr bose couplers the  secs
canfary  endl g 1o varlable and  the
full lr.ilJl.ll.'r'c alould e wsed  for  Best

reslis If the loading <ail €an b 3d-

llo
]

Thrus=rser S=Plch Tar Shesl and Long

Wave B
corl A small o emong . stepss R the
e ool s adiuseed in lafge sleps,
the  positics ol whie  prisasy _a.lntr.'r £ ]
fixed hy o and the other adjusteenis
will hiave o L maale accordingiv.

siamited by PALL F SHNEY.

———

Aasier Gussy Waprl, of New [tochzlle,
M, Y. saya:

“T am very el
geicicy, amid wvery food
ing. zm  going  br et regularly
tkar  rangnsive of ugs Tae Elecrereal
Frperivienter. [ thank alar 6 s a Yery
iearractive magszine, I have shawn it o
el nay [raends,  siliae :|.|.'H.I_ PR YETY
foad of clectrical expermenting, and
thinks it s a sead eaee 1 like Lo male
odd and new things, sceh as buping mis
{inr pla.r.-u_.,. e, amr:p-.ﬂ:l:i.nn' tkem together
wirEgll.

inzeceabed in gloc-
of  experiments
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The Electrical Experimenter’s Switch-Board

OTHIXG {3 handier im the éx=
perimentes’s  Inbomtory ithon
goane meane Dor qpmckly oamil
casily supalying corrents of wari-
ans grrengihs o '.':u]lJ;El'h
The=ciere 12 thia teeatige I will describe
ven vory landy switch-loards. (ke de-
scribes o board o handle 120 volr lghe-
ing eorrent aml this board will supply
citimer I3, & or AL O, carrent at a wide
eanpe of voltngos.  The other bzard ia
far hapdling hattesy carrone
No dimcnsiens are given for ihe boaeds

aH 8
Efor
\FIEEER 363
Zha g &

(T T T e

Fromt and Sde ¥Wigw af 1w Vall Swlichelsard

as yom may not wand to aee all the in-
strmmients wientianold ar you may kave
ideng of your oswn you wigh 13 inoer -
Tale.

I will firsl desceibe the farge hnoand
aring 110 v2lt carrent from the lighiing
mairs:

To cut down the voltnge you may wse
a  slep-ilanwic Tow veltnge transtaraner,
giving vou 3, 6 or ? voltz by manipelas-
iz the switches a3 per g 1A This
i ERe Lot way, huo an cagier and perhapn
i:'hu.-pqr maihad 13 20 wse a mp bhonk
tEﬂIIiliI:E UE_ ity 1.H|||:|::u_ {:\Li:l:lllﬂ.l.'d
10 wolk, Lo U, P lampsh, wired up per
Fig. @ This disgram is plaia ensugh, [
b:l:ic\'e. for everyene e wndersoand iis
apresition, By ¢lesing  the  proper
wor-tehed feom 5 to 10, amperss may e
diawn i sleps of 4 ampore, ¢

For direct eurcent you will regoire an
clectrolytie  foursiar  rectificr:  altke 'a
single jar may be psel i the gmaonl o
carren] yoi will require 1@ ot Reasy

e eficiency oof aime e bs very law, as
ocly awe eede of the cycle is uied or roe-

tifiel. A = reclifier gives pelrafing our-
eent for any experiment regmiring @
Firdup . sleary curcenl” ¥olow ] mefaifs
starage ¢elle, “The choice hers will T
wilh yowrsell, 17 your demasds are
lieavy, arly a 6 valt 60 ampers haur bal-
tery shoeald be wacd: Bt if the demand ik

ligit amd the pockethook fx am dmpneriand
factar, use 2 voli, 20 ampere hoar eelle
Iaree of Thege will jzive yim oa i1 valt Lat-
fery ity 200 4, H, eapaciny,
heae are s lie ehiarged Eltn.n Lhe por-
F raimg thre the rectifter, using the lamp
bank to regnlaie Lhe current,
= meters flinwa coneist of voltmetes
and amieeser of the *Electro” mapmelss
Vel Gypr. By mears of the switch ar-
rangement shown, you can phig them io
and read the voliage and curren: in any
ol the feverdl cirepita end when arranged
a3 in l'lﬁ'. i3 Ihg}' may e renapved froim

By Thomas W. Benson

the switch-bosrd anel nsed i1 cxperi-
ments right o tha table, thas mualiply-
:nﬁ‘tht:r uiibity. :

lie switeh-laard shows will C11 all
the mecds of 1he averape cxporimenter

In Fig. 2 is skewna 2 simple swisch=
twaard simmilar toe onae 1 havwe 1.I3_|:=Id with
great sustess for hondling bamieres 1ﬂ-‘-
the tigliL are storage cells sed on the left
dryv eells, Bithromate cclls inay T nzd
imsgend of secrage and o st of Gorden
or Edisom primary eells  coald displace

anl will Tommn s omost eampeact form of
contrel, follewing the desagn principle
wwidl om thee Cendinl
Zqanion bozrds, T

Lowxing ad lig. 1,

tbr miethad of fperas
tad i3 na follows:
Have =0l switehes
open, ¢lose main switch,
shen close 51: then by
adjusing =wiches for
lamp Bank, low vnilage
aliesmutisg cAETEnt can
he dravn from hindimg
sesls marked A0 L0 Ta
==l the '.'|||I:l|,H-_l o
thip, threw VW5 ta the
el :
If yom want direcs
curemml, ddise 52 0wl
S1; shen pulsating
dieeet coseent may he
drarn from posis P.

g & ' fi)

[ . To read the
vohzge of this cleeulr, throw Y3 o the
reirl asul elase 55, ard o ropd emoperoge,
throw AS io the lelr and opm 5§

Closing %5 charges ike siGraze ol
apd eare elbaild e waken v et tlie Fees
tilier amd the slornge cell wired up right
ar damage to the -1n-'aEr hattery will
reult, Always open 55 hefore 52 zo
the berpiery will have no chacee io dis-
charge back inla the ceetifies, altbo this
1B R Very cinporioiil,

Throwing A% o the right enaliles yoo
1o read the amperpe of the @orage bal-
trry el o 1lie ¢ ATEs ainl alisc LA,
which can he regulated by the rheostat
regulater.  To descharge battery. clade
%4 and draw corrent from posis marked
[k &, "The voliope of this storhaze bat
tery s faken by I|':|11.'::|g 1 Ah=
sight,

L T I e

e e

e, culnd e
T i )
oy M I

.

| | 1=
| ] || [h
—
| L xs e
| 1LF el O S e e fad %"'F
L '! ;‘é _:REL:'W
" 7 -|-T | ok
| ] | Lt ma
| II_ | |
o0 CO00 0000000000000
Y B -

Clroails Tor L3 Yall A, €. Beilih aand

Careinlly =indy the digram and the
above sporpions will beeome navasal
aal no teaglt will e neecsansy in oqer-
ating the bagsd - It is advisalle, il 10
la'iel the awilches. s oy

i :l'ﬂ':'.l:h-hl:ii'.'l.' 14ET ||l!‘ Tel o H’Il]lﬂl.'r.
cpprent in the houwss will be someswhat
simpler, but such a ranges of cursents will
not be avalable.

Laitshehiard dar Haddery Curremi Supply.

ihe dry cells wibi the best of rosuldis

The valzmgter was not mounted on the
Twramd lail oa the wall abare: twe lends
are run down in back of the switch-laard
{which, by the way, i3 kept away §90m
the wall by o pocceliin kooab al racli g
ner} amd termimated ia ggeing clips weed
e Lestmmps el :|=-|i.'|IJ:I||ﬂ. efc.. by cam-
neering one cord 1o one bindieg (oL &S
stioen above, while the remmining cord
ampd @ eord from the other post 2re uaed
as contacts, A deflection ¢l the nesdle
indicated a #losed ercad. The voliage
im any of the circwits mary be Tllilll_'b:l'
connecting ilie Lo clips 1o the adiag
oSS,

I'Iu_“-_.i:'.t this hoard, *_:1|-. i.l: cleacd: the
el=zuin rating my telepbone sysiein,
fromt d:g’: 11t zea !inhl;gp: rnd minza
wgre lighes thrmente the loose, while 5,
eonrecis the storspe cellh with may wire.
lesw sel {Caresiel 2, Frge 2%

By 5 it is possiale to draw from either
e storage or dry cclls and to coreral 3t

s meang of the rheogran reguizior B R
Swifches 5, and %, eanble vou ta draw
currect direct, withonr the regulator «r
ammator béane 13 thé cardut.

ieme sl chislerands wi.|'.. 1 hrlirll!.
eover the general ron ¢f amatear require-
menils oxcoEl far the Tellow who wasnts
tar peis 30 amperes at a time thru am
rlecirie furnace or the scientist who heaza
microssapis specimens by eleeirieiny, O
courst, Lthese woald require specinl eans
teodling apparatns,

The amatesr baldiog aipe af these
hoards will Cital L time well LR asd
his  pecketbook  will  remain faiely
Tieuhiby, considering the - gredt  conveni-
enge  ataimed By ther inemallarien  ard
(Ee

CHEAPF CONDENSER PLATES.

Ask rour ahotegrapher (o7 some cld
nqnll'\c.-n whetli ke will ]E-II:l'.'l].IAH'_r 1€
vou af £¢11 very cheap. % ther im oa
i aipd poor kot water on them to
lacsen the gelatime on thew, go thas it
van be readily scraped off, and rou will
have a i comdemser plare.

]f-?ﬂHﬁEMUHU w HOWNE,

will be {aughi in the
Lonisvalle, K.

Eleesrie wirin
public arhonls n
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PEODUCING ELECTRIC SLEER OR
AMAESTHESLA,

Tlie ari ai prodocing octzhoiz] ancdwess

slepp o7 annesthesa i on= of the Lt

ingphs of clectrice] spicoes, omd @3 duc
o 8 pesearches and experimenis of Prof
Seeplven Leduws, ©f France, whoe thicd ont
i querizzs on aninils ond beman beings
marked succcas

cEperiments

wi |!|

Hince Leiduc's rEamerons

THE ELECTRICAL

iabery or awder edpe is sscurer foea hrass
cepmaemts, covesing IE degrees of <ircum
ference eack, which gives 5 eontact with the
i mary |.1'r|.|. I, of 1710 mereod @
prriod oorupive (he space 4:|I' I'SII i paTied
with o motor apeed of 3000 revohitions
= minute, or foar segmens, each cocugy-
ing nine dopmoes of the periphery ifs the
motor gpesd {8 Inat LAW per minale, or &
nep secouil, caumntE four intcrrepiions of
the corrent pes oie pevchution in this Sise,

F.g.

tests and applications of electrically 1adaccd
!I!‘.trtlh.un vy herm gaseied aut ie aieer-
taim its Flacsa as g seletitate for the clder
and waplexzane anacethecies. Comatdorahls
work lms been dose alasg this Ine by Dy,
Louizse G, BEobleoviich, st New Yark, the
segicles heimg very swcoessfcl, particelarlr
mg there zre ro Hl afisr-efiects or sicknes
jo he noied, Th= cueremt psol o bnne
abont these efects & o direct cme, passel
through s mator-driven imierrupcer. which
htraks the curment a8 the cale of I pulsa-
iwns per dooond, or WIEW per maivate. “Lhe
dirattan of curren; ar esel imgmlae 35 hen
whey d6 13 left an b0 17019 pericd ol
et ofi for 040090 periail; heroe the armal
durntion of each i1'n:|-l.||ﬂ: i LADOD seconid

The meiugl o appiyiyg the alecric orr-
reit mas be pach that only lesl anacsthedi,

necpesRscy ¢ sewte sarpial g wra e, %
fauscl, or'rl ey he penesal, r\gﬁ.1|l‘l| e B
CaEp Teie rrp i Cavie ol armae &gl

al. alrplang the minmmer e owhieh loexl ae
.-||:-.1 '||_-:.:.| % A '|;|| H.-l|| '|'|||r:|:- ag |:i'l;|.hI ], wltibe
the other ¢nr, Fio, 2, porrenys o rabbat ool
io sleem !I:. '||:‘11|||. (5

The way in which the =equired pesodicing
of ioterrupteen §s wswliy E

allaieal = in
crive & raqic] siming dize, containing twe
o macre segments, which naks eonban wiili
|1l=s| i birimg om 3 ke driving power
beimg deriveid |"'1-1| a mider of il praps=s
gpded ar abber prime mover. The disz is
altmhed diteely do ilie wobw baft gl
the mazoe I"|||5.I Folale 58 COmEaEs i ﬁ.||r|"'||.

l|II.||;'|..'|. e e =, 1'.|:-'-||!|_|. || I|| frmn=
shrornn: o, P Abn 2 sindfosm Epeei,
I:i:rE::.' ATE geimia |_|. |'||1||||:_|.r|| If b worli-

age of the [n Einpke a8 sgfecrently gleadly,
a Tk O omeodar ol tlee 2limil e can il
IV can o mace tooida |||.|I:lI gt mib FwniEy
cascs it [Hucinates a2 |.r|r|| Al A oW rm'
thic pirpose.

Aboi the 'E:I'|||'||-—~|1 itet bl ol ol akini ]
the requirite speed ool constasv ie to
apgrate the driving mabos, of alsaz 116G
hereenomes I G irse. shant wopesd, from

r{'l '\.1:""" il &by H'..-\. ||I.||:l;. wlifch ==
Plﬂi gleady cufremb, the sl -'IE
which is readily cootrelled Ty a variable
resistance 1I!=Lf.-¢:| in the armatu=z circ il
ad i molor droil, ol this dirsaly of-
feete the gpeed nf the mataz, i

A diagram, Fig, 3, shews the scheme af
cepstructing  the rolaling dise o that it
will IR T T aie the enreenre |n;||,|.=-r|:, In il
skeiak A repredenits nocirc alnr dizge of %

= " (e vy land rublwy, in whose prrs

I. Shewing applicatlen o clczErical

anscsthesic.

and iwe intesrepliens por oone revelutie
with the spoed of 3000 5, pom

‘.II'-I: I‘_:rq:.l MEmImCL gl AL ij.ll;.;"l:l.'l'.i Lo
the fiwr dice by connrer-zinking g leg =z
shown ng B, seewring it _wath pwa H-"Iﬂﬂ-ln'
hmul machire screws tappad inco the dico

Tox sfationary cominet brgsh F ey be n
uprate fan modor beaxh of woven wire
preforaldy, fastcmmme ihe brush Bobder e
Phe piopee peomifin by mcans af a fher arm
il b Bl top os the modor. The com
it Fan 1f s Bermaels e ol o] an wilderml
Lo Uw -visthl Bodder, Thia biadh ol pos
e wiiiler (han 1he kel of the segment
on the diec,

Tim exirm
aboaut 7 thick spricg beass

EEH
i

limiee Irmsd G iz male of
or phosphor

hrspae sorip having s o pral enr oz
gl angled G dopickid Tnosoat, where o
rests omhe e, s st pllow of |'|H'.
ing 17 dose np to the shes bruzh F at the
sARTE,

T TR A AP a5 M

I

Flg: 3. Dlagrary af 1diag Aide amd Sifdnil Isf
puvductay shicirls alorp.

The ifmirg ‘:|r|.'-;l'| 02 arramged L awing
1'-.'-r‘n:|:~||:'riq_.|l'|-. aboul 1lm hLLY |i||| Ty ol ilhe
ris I::tl'ur disc by neoLnging Cfoor x |'|:|'.':r FiH
ithe fber Blocx ] wheic | e = aieelnioe
SCreVe SETVINE & 3 piY i Conrestios can
he made to the biush Gy simply saldecing
a lexiHe wire beoad o aem,

The connection of the varions paes 69
the l:ll'l.unl: is shown ie the -|:||.1..,'r:|"| I-

ke 11Ia||'-.'=nj'|| ¥ ol elerinic S'eep prodiec.
ticm Digg im the foer thog the brein acd shall

EXPERIMENTER 223

offer fmzl tle resislznee o the [EIRLHITY af
kg maAiben; dasect fxiFrEslE, omd o they
:'.le a 11I1| o L drraie @ wl 'IIHI,u ':I:"I'II'II.T
E thesn arr] ng of rhe bods.

[T H|Eha fies e T T s ht #taf=
rent iniensity eequirec is approxdmaicy 35
win | oawl Towe imillie Mmeirs -I: it hl'l||r.'\l':|.
Tag two "'hl:"{ll- 3 pFe appleed g the aloill,
sl I-||'|,|__ 1w [N L] of comlact closel B b= ayre=
attachmg whs cleciaodes,

Isi 1'.1|:r:|ir.| riife o falileis :|r Fledeide
astd were Seom 1% 8o 1% apehes
dismerer, and for doge they wers f=pm 2
to Uh omekes i dimmetin. No fll cfests
were paricerb'e i1 experimene hging gev-
exil hoazs, The swaicnakg ofeiifs & soen
as the electroles are whiilrssn, the scdeng
bedng the aamc o ia nataral sliep, with the
wlded advanrage of inereased mesml and
ohysieal vigor on swakeming,

leztrical anassthesls, when m:ilized 1o
rcnd'trtr“rmﬂ:. :'IF"i-‘!Iﬁ-'-l; the 1-j-a:r ine
censible o palm for minor surgheal opers-
tions, i applicd by alncimg :qu,:-r nEEatEve
ciecirole on the gpot o e orendersd namb,
while the posiiive eloctrode i3 wseally ap-

Fig, 1. Labbit pFul to aleep by eleirkeine.,

plied 20 the porreiponde spinal mecve
CEnber,

The currei: eiaployed E--;-;,m":; lozzl
lll.nlll"‘-'l]ll?"t.l i% abloeal tvwer 1ilit-my juTes [ drid
AT PEre .

wnenn WOIL.T DISECT CUREENT
K.RAY MACHINES,
{Cowrimesd from fage 3033

The wave “C" asbowd, bebween Ned |
il § i e choracter -uf.;H:m.m-. n. Ms-
snme N I iz af 1-|r-|'iw_ i-f-1 palanir o
that imstant. The diseeticn ol Lie fow is
then shown by the arrows, The wane form
afler rectificatize iz showa Islmeoa om-
dociors Wos, 3 and 4. In g, 4, "D i
shown the mext alteration al |:1.-:u1.
The Cise bas pow changed Itz |:.:.|i.1l n fron
|y -'\‘:-‘:- Jigs A Coembliwtos Mon 2 oig rern
positive and the cerrent fews 2 shown by
the arrows. It can he asei that all the
posfive @+ impulice are |:.'||||I|..-¢ ed a.00g
o o antd 1|'||:" negative (=1 i JIIF1'|.I."‘- alie T
Wi d, thes giving absolute urcidizesioba,
carremt

The laree machine depicted al Fig & i
s spoaal dezep theraphy unipalsaliig g
erates, aml the mwicanite rectitying dise i
plaindy szem, Uie deiving mber befige fo-
eafed bahbind i, The control awilehboard
12 aigurats iroan the onaching piroper, smil
11‘“‘ Flgpap A, O iransformer 82 shown 21

the bace of dw wrerabs, with e tws
TRhvety spomdary terms nls leading up
fir LW o I|J_| ||:|;.r IS CTE. ory Ttile 1ceg oe-
curg i thige devioes.

~ NOTICE!l!

Wrwish 1o boy day, 13, Der, 13, and Jan, "14:
copics ME. E.° Address dhe Edicor,




WIREESS S DEPARTIVE]

COMMERCIAL RADIO
TRAMSMITTING COMDENSERS.

1-.|:r:'-.'T:IF!."THEFl:'-. weed  im wirele sy
irpnsmitting EEabions of confienorgal

type as iantalls by she Mazemnr
'l.{u'i::lm Tolegraph Co, are [t
erated herewilh, as well as the metal rack
fap lizlding cight jass for o 2 K. W. ot
The jars of the slmp= depicied rest at their
baze in miciallic =prime cups, which seeve

Commerglal Cordenser Jar-Bad. @ K Sice.
as ¢oanccleorns 0o their cutor <ofper €oal-
fng, The upper part of 15r frame abo
carrics four prings areend ewch jar opén.
ing o further s8] n supporling  sdmd.
[lenee with all &ght jars i place 31l of
thid= outer poabimgs are commedel o Hie
pate, The ieside or eppeste Weminals of
the jors are ctaneened dn amy wey destred
i e, W parallcl, series-paralel, eic. The
cemer Bar ghown raised om tagewiog e
sulatess ip fog eaprving the céanssors,
cmc.:nli:l:lg tke Lenlen _i:lu siwedl Tn Elese
frapses, each has a eazacity pf abont JO3
micra-farad, and mewsurss & inches ourssde
Miumcter by 164 inews high, Ae ibe illnss
tration shows, the nech tagees “nbo & small
ampseier which measuses £11 inches. Tha
wlaee of the st gquality sml charge retaa-
ing powers 35 1s inch thuk, The copper

CrargRrlid”

Sactan af Leyden Jur

coaling which extesds iop about throe-quar
ters the keight an the inmer and ower inr-
fwrs nf the Jar is plated or Fused right
afie ihe gloss, thus =.I'I5!|:I‘1'I13 the min‘mmnm
trmlile frvoe hlistering, or fir hetblos under
the coating whic arm aiways condiive 1o
rapid Tirvakdionns feom eleciric siram.

The eapper contleg on such (s i ac
capaplisted  vsually By =amdd-blasting the
glase sarface inzide snd outilde, ard thea 2
coaiing of sume ?alll!'l.l:_!_'a adhesive !111._-
sance, such 02 powdered plambazo, &=
spginled over e rong ened :-u.r[a{t.‘ The
iars ean then be plagéd o o ooppee-plating
tath and fimashed up

Ametker cosger-piating metkod 8 that of
Wain, and In procsss the metallic coating
iz firmby and sirely burn: mse ks glass
wizh na sie bebbles. Tn Treaed, il plass, in
jaF &= place dorm, @ placed in o special
heating and anmgaliog furmane, where the
heat i oraised Lo 1AM degreee Fakro or
A, ar ﬁl'?rﬂ-_ﬂ:uu:[:. tha Ll 4 ~ind
of each glass emploved, sad glver b :IFIZFIH‘.

A MNOVEL AERIAL FOR RADIOQ
EXFERIMENTSE,
Philip E. Edelmas.

The wealer erceted a novel form of nepial
recesily inoonfer do earey ol soms experis
e El, In  previmis  sxncrikmez  with
portabie amd kife setg it wae fonnd that
limitazions ai kEcld serts were not adapbec
10 afcirnte exporimental warky g0 in de-
signing this foem of acrial 3t was desized
1o secure bodh 3 gocd geound conmeszfion

TESLA HAS WIRELESS TO LIGHT
WHOLE ODCEAH.

“I have invented oad patented iy ap-
parates for transmitting elecirizal ens
ergy withous wiree which will rot only
sevolutionize the sresent wopslzas sys-
tems, bt will maks it possible 10 zEer
lizght from shore that will make ehe At-
lantip sreamship lanes safe desfasad
Bikoln "l'esaly, on his remurn drom VW oasks
mngdan recently, where the mrention. was

and zmpd= atabion fochpies, while af the patenisd,

same Hme 3t wap Jdesized 2o decise all ghe e siateil e his apgparatas wenld
advantapes of readily aliercd a<wals aand  mive the wirdlers uchmited  sencinmg
the warkabie hﬂ-_:ll'l!t ilawed for P:.n;;ﬂ.p W and FH L T N arcmml e warhd
aerials, & )

A an flastration of the value & 4 Eistaa
this type of aerial the Tollowing ox- .Ila'.lrn.pu#_rm — Fll
.J.:Il;l]l:l s gEven : || —

A engle  sesial  oconductor s — I
sreetched horizonrally seer an ad- .|- fedet S A s
joining apea Reld asd Jed insn 2 per- 1A S P !T:"
manent glatisn in the winal masanern = 8 B JE 8
Al che ncécssary  apparatos  and £ fy " | iL
meuting  imEremeap an eater L IS "-»",]-u-r-' ]
comveriently zi this statlor.  Aerzls e o 5, B o =
of amy desired shape onid size are iy \
thon ereeded to amy dlesined hicight in Y %,

I'hi: .-i.i:lcilt:npd_ -:;:.]'::n_r.u'_n_--l £ :hii. siegle | e B Y frmriand
FET L1 IEH 1 e hgve Deeir S sl | ¢ A, F i - ! L
:'n:-rH:his- purpose. The kite is flowr | r’_"; i T o - >

in ihe uscal mancer and the aerml o , I et j(-’

wige played ol 106 any dessfed extent, | | V.
The it v a diniple nwiter e fEcire & | FoGak
connecticn from the koite serial e che | €x e !
poroiznent alation by simply rucning | 5 "‘-,.-

the wire susprrdad by the ke again | Lk \
:L':-.I.:,;TE teadein which runs inte the it i 7

Surpristnz rosulis can we obilazned 3
in ehie rmanmer, A meo forms of 2evfal ol would be a mmtrer of conme Wil a

reality formed for ehe suboaspnlly vertseal
kite-pmspended wire ailded 2o ihe horicemsal
kad-in gives npirely oew trpda imsboad of
insereed typped, each a5 ooree L inverood
1 ewrended CY) ete, ¥ach oerials aee
doeddedly mot freaks, =caose in the munner
dcscribed thicy posscss bodh pood cloctfical
||r|.'||-,-|l=-r|: anL X ]llJ..'I.il,:J'l"Il,' I;-_rllp!.".'I;l.'il.'::.

Wath o Rite wire n3 ‘me a3 Mo, 2 sus
pevded B0d et verficilly az above, mes-
sazes hore Bfon inferecpbdd froen a desbands
if DOAHF o "L:ﬂl[l i oew, arul 48 ofled linees
gonaiderahle charges ol aabe olectemtby
‘wye been pvailable mer ibe grounded] end.
In reacatimg or calendimg these cxperi-
meiile 14 0% e wRaEy iy e cantini,

AL pretepd the e “LY ppoczen Jally
as good 3 the inwried “12° and im pracs
tice 1 woald prabably B¢ easier nd cheapir
tnogompiepcl, as emby oone wery high san-
2opd 12 aseded] oo place of ghe many Egh
-'.|||':I|'-rrl-: required for an extensive inverced
UL swsbrm. 1 oappears thaf che troe SL"
iy pxactly el rpht fofe 1o cosserve the
maximemy  Abakis &N mEESin  feddnved
energy. 01 I belirved] char chiz ree "L &
aew Eo the att and that i1 may prove 1o be
af waboe

ando B giass soefasd m thie manmer. Afzer
coolimg the siber (buens i) coal is copper-
placed ae hesvy o desived,  The platmg
LTH] |Fr;}-|'\-i|r|. H L i} trraciois nml canind
le scroped oF in che rdimary woyp., even
with & raeor Tikoabe.

. L. Eobinsow of Logquey, Mo, wribess

=T revetvi] the Maiclh Féecirieal CExperia
pacnter [ oam vory migeh dehghied with
e @A s, 1 ?.‘-n‘l' Eaiel u_'r-l_-nlll Trut a8
a3 ke bBest I oever saw dor the oenseal
aleciaics! and wireless sxparinsner. Soe-
cess b ovon”
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lant im the Azerls Be £aid ke could pro-
Tn'l liphi rays over the Atlantic Ocosan.

AN ELECTEIC FROST ALARML
(Comfinmed from page 2130

spols  im the grclasd, and i these
lazansons the thermometecs are placed.
These 1ests ta [acais the caldess apois
will prove o the grower thut a very ap=
preciahle variance of temperotore ‘oxsiia
within a smimall radiaig, thies I.'I"Ill!uilllﬂs
the neeessity for accurate thermemeters
in alilerent parts of the orchard,

‘The thermomeier is atiached to ooy
sloub post or oomvenicmb support Framm
d 1o & fees in helghs The wire &k not
allowed 0o fcome n ¢onfact with any
wire fence, -inlephone or olecicic wiren
The follovwarg tempertures ars injurioas
e chie Treiis menfionsd when in bed acd
aloszem:

ke ORier
Tl Toer. Fro'fl Tiom
Dee D Dig. [og
Grages, Tisgerinds...... a Al ir
Creges Fruoig, Lamang,
frrangrs. Eop. Whalnuia.. 3 31 kT i
Mume; Frussboassenss o6 E a =
LT T TRl T wE M 2 ] ol
Pepchat ..cicanis . 53 i ] - |
APPICE ssssaaaciia - % 23 51 ] a
e T T L - |
Brawberrlis corrmrrinnas 3 - | - -
Fomaiond, 5 Pecatéei... 2 H n 1
[rivh Folaflfuiiacsnn & ] sl 11

The frost alasem annanciatos conging
of 1thermometers in weather prood caics
12 in, = & in. arrange] to ring an alarm
atl A2 F. of any otker pergiasieni pomat
cegicel £nd inclodes a special pelay al-
tachmient, batteried, eleciric bell ned on-
pancialor, the ladter shawing location
from which the alarm has bees goven, -
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THE MIGNON RADIO  COUPLER.

A racio pecobvizg tumer which operates
on am enlively new peinciple is dhe Mignon
vario-selective couples,  [ts earimde 1%
iTlasirared by the cut, l-r:ﬁ._ L The variction
af iedvetance 5 i wi ||:|.g].!| is e¥ected by
swiiches entirely, which featare ia

TS i

fo on bat [gw instraments af Lug Typs

To-day. This fralire i3 ooz af &t I;,"-:ll.l--l
; points. A boad-

ing irductance,
primzry anl
secondary, are
arovided in this
tl}!lp|!!‘_ the
mning o any
wave lemga
frae @ handred
meicdd fo Lk
being dens gquickly and casile by tumming
toc romry kmobs.  Iis cabined 3 extremcly
small, measuring Sx@x1% inches, with a
waight of 1we poumds

This insrrement is of the variometer tyoe
similar e th: Telefusken wariomcioes
which ame fa afxden;. The arrargement of
the circusts are githined n Fig. 2 which are
the staradard enes. The dented Jinee indi-
caic how additional tuning appataine: may
be gonnected to the Mignoa de

Locking ot Fig. ¥ weo s2c that there are
three divisicns of the winding, iz, b
loading imduemanee, L1, the primary coil, P,
aml the pecondary, 5. The 2 (=chm hear!
‘phigacs ase comaccted acresy the Dinding
poatz marked “Receivers™ The asrial and
prouad are gonaceied e the poata Jabelsd
A amd & Detosgors are nuqr.t-:l:-:l‘. at posts
marked and & a “Hadipses" or oiher
bagzery type detecior i employed, o swildh
should Be-placed at X in serier with the
desestor. Variable timisg conlensere smay
be connected at V. L1 or Vo O3, o bath
For erdinary work the ésupler it iwedl
withoat any bloccking or fGxed eondenscr
scross the ‘phones as a2 J. O, bmz for Tung
distance reocstisn £ amall casasity shoabd
be joimed meross tbe Cphomes.  Greal cffi-
cxncy iz obtaincd bere, as the windings arc
very close and 2lso they are metallically
joned together.  Augrim, the loading in-
ductenee i= 3 pars of the roapler coils aml
thes realizes the best efficiency parsible; all

o=

D, =y
A4 18]

— ¢
_H.',Ilj' S T —
-y &
the astive tirns noamy cose working Ao
peitier in a commen feld. LThis ses, with
2000.chm ‘phones and 3 good delectom,
ma'ie & hancy one for ewelers in recevang
simp raadly sbmee sigrals.

[, Frederick Primm of St Louis, Mo,
EAYE

“1 geesived your fres eopy of the
Hlagrricy! Experimenter four w e plense
aseeat oy (hanks T find thia paper very
'inll;rll;l_..lill_u_ and just the thing dor the
HExperimenter.’”

W, B Caottrell, of Pragie Clty, Iowa,
LENEH

“I think your magazine i great and
linpe to see it enlarge aleng its chosen
peth”
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D, L. & W. RAILROAD WIRELESS

The Scrantaq, Pa, wiccleas installation
of this railroad was covered in an illus=
irated srticle in the Febssuary number of
The Elecivice! Bzperimenter. The tows
ering atee]l mast ot Heowoken, K. L, at-
teacts the aviention of all passengers on
assing ferey boais om the Huodion siver.
E: has & heighit of S01 leet acd i3 ex=
teemely simiple ic design, as may bé scen
frem an iespection of the pictare, follow-

T Hyee s
wardy ot Has
bokpn, M. 4

ITALIAN Ni'l-:'lFT

RADIOPHOKE.

The wireless frle=
phome adooted by the

[zatizs ravy, desiprol
H, ], Foend, a

Alareoni cgineer, hag

a guarantesd range of

E:'“-I milew, ]_ll "l'.:l'l!-

img uvp” a digmrpl is

gent I:r av aerial wave ! :
so atinnod that ab gelf in matief 3 DEFIEN
pendulam, thns rempiig a Bell, and by
ike warving strengihs of the waves, the

gepder i alile do 2ct upon any oc oI

abouwt twenty perdolome aml o peg

amy ome of the rezeivers withaut hoving
tke call Beard by the cinetoeen olbers

When connsctien is csfabhsbed, epnvers

caticn ia gald to Be ensy ower listances

wp Lo forty miles or merse, except durs
ina shundersiorms or lke flscirical dis-

:LI?I:!.I.I'II:EL

HAMMOND RADIO BOAT OOER
50 MI :

The wireless (orpeds oo, inveniod
and perieczed by Joba TTays Hammesd,
Jr. 3t kis laboratory, oca iz fathes"s
home hag been teded ont befo-e Colorel
Hanmn. UL %, A, aind o delegoion of oeilis
tary and moval men, Later the pgoveins
mest will glee the apparatus o affeal
Tkt ;
The eraft was driven from Gloucssier
Ray 1o tlie Graves, Bﬁ;llﬁ'll light, n
distames of tweny-eight miles, where it
mae  omlolled paricesly  and  Geosghi
home again entircly by eleciyucity.

On 2 dark, feggy might 3t wousld be
F.m;lhh to work thig crafr againsl a
bagileship. [t -ould ales be ogerated
f=zm = warsh! e, Homsmdsial ||E_II.'|!
ta mrake his hoat proctieally & submarine,

225

ing Muzvom praciice along this line.
Iac antcana exiends from the top of
she skelelon siee! tower to the tower om
the forry house, shown at the left, ths
distmer lislween the two poinis being
600 Feel, .

The vicw of the intorior of the radio
ppersting rosan shows the completeness
aed awbstantial chasneier of the equips
ment.  The slation hes 2 Ave-kilowalg
ourit, and a wave length of 2800 meters
i3 mormally used.

The systes i n
tlsazo operating crder
sl enEEnenicztion Is

had with Bufabs aed

Bingliamtop, N, ¥,
rranton, i, and
thope exprosi triing
ein rnite that ars=
equipped  with wites
lems agiraraiiss.

Tha ETEFisF of raded
slafiod at Febaken.

WIRRELREE: TRAVELS 1750600
MILES A SECONID,
The Kaval Obzerestory at Washing-
gan, D O, has completed thg reduction
of the chservations far she direct deters
mination af Lie diffecence of loagitade
beiween Washington and Parie, made
lagl Wirter hy its pacties, and finde it
gy e £ ours 1T mimntes 50033 secoaela,
The welocity of teaazmission of radio
sigma’s given by these olacrvetions i
175000 miles per second, which i prob-
atdy the best valne wer eloaiiel, though
aw-ap o the distance 33 miles on 3
grear  rircle == hetwesn il sfalions,
whick, zomparcd with thse wveloeity, 14
gmall, it &5 subject o a proabie error
or 16000 miles por seconid :
Thiess ohaervations coratitale the st
direst determination of <he dHffercece of
Tongitede belweet Washington and Hu-
roge. aid it e the Arst gime thal padioe
telezranhy has Becn wred for transatian-
tic lopgitiude determinations  Tndepens
slert abscrvatiens were made by the
Urited States and French Gowverminen s,
cacli kaving twa partiesn (whick =x-
changed ssatien ot the middle of rhe ob-
sepvationa), ooe ot the Ueied States
maval Observatory, and the other 2t the
taris Observatory, wing tha navy radio
station a3 Arlington and  the Filfel
Tower, respectively, for radio tranimies
sion.
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The D. C. Arc for Wireless Telegraphy and

The subject af my leenwre 1his eveniig
is =Che Ute of the Direet Cotrent Arc
Yfor Wireless Telegrapky and Telephony.”
4n the schiegt iz rather a wide one, I
ghnil dlivide my lectwre ante thiee porie

jﬁﬂu;] J#»—Jw—?luﬁ- :
i '_g-'.
§ 11
ﬁ 7 ;

Pl B

.‘. —

In the fiestigers 1 slall deal with the

elestroe are o= a telephome receiver. Tn

1he gecgmid | owill show! Ivow. dhe arc is
used 83 &, generator o, highedreqeeisy
pscillatinns: arid in the thi L will shaw

howr Botl these phemeniena are made uae
of fur purpases of wircless telephany.

Liggegane, T showe [oer diferant wetli-
oda, af sing ar are for ik :I'Epr-_'.ﬂ.!‘n{‘l.'tll'l.
of 1he Humon voice, ar making i ail as
A benlsspeaking. tolophcne.

Simga discovered the phesonenon of
thc speaking arc an B, whick ke ex-
plaims. s Tollows: .

“\Whem the alicraatang currenie &f the
micraphong elrevii are adder ga thaie of
thie continuous curdet circait the heat
of the aré 1= S casred in :l,rr'l:lrE'.:.l'.{.-t Wit
Joale's lew, and the volume of the gaiss
i _the are a8 “cocrespondingly varied.
Thene warictrons i3 valame st op soand
wares im ile aig”

Liimon hos alzo ehewn that the are cas
& n=ial im the I'LLFI'." of a micrgahone

Dhegram 2 chows Duddells connec-
tirms for Lhe speaking are which 1 am
usng for the experiment 1w aboat o
sliow you. Thid msethod was desznbed
Ly Duddell im 1%,

Az you aze from ihe Liil_ql:l.ln hadore
yauz, herwesn ithe are and ths IC sgp-
plr are phecd two choles CC. The

mary of an air rime I.II.I.II.ell-'.'II.JI:tl' T
is shunted acress the orc in serice with
* condecisr,

The accondasy of the

|
oty |

transformer 1= ceanceted in series with
a hamtesy aed 2 micraghane lawe b
fmined tive best resuhis by vsing 12 wolté
and adding su'rhle resislanoe (o ik Lif-
cmit i order to cbiain Bne pegulation.

Flg. ¥

Gifelega Kociedy ol

"Paper gnad baless ike :
wramil Kogineers,

Lastelzn, 2z jap Tmatisate of
by G £ B

Telephony®

The condenser prevents the direci Cure
vent irom the mains from passing Bra
ths wrensformer while it sllows the aligr-
naticg curreri from the transtermer (9
padi, The two chokei have an eaagily
eppEasite action: they preveag the aliers
nating eirpent feom paggiag dway frons
the are snlo the supply maims whils they
ko tha direlt cirrend (0 pass.

Exgeeiment |.—Sgeaking Arc

[At thit point :he experimint of the
sproking ame was sluiwn and the woas
ol £ person lpll'ki:nﬁ_' ot the f27 end of
arc sak [hkat o conhid” lwe |'|.-u|:;r Ezard by
2 tebiplone line was resrodaced by e
eviryaae in the Beclure halk]

This phenomencn (g dg= more cdizples
than woild appéar apan Arst ehaeme
fiooi ot only are wibestlons Seimg set
upl o the air in theform of ained waves
whick we hear, But both the light and
leet: padiations ase pleesing in intengiy
in ekact acserfince with the viarations
praduccd- by the speneer’s voice in the
weRl rao,

Shde 2 shows the speakmp are wged

a4 photophomic tramsaigies o Lhe place

of | Bell® | osiganl | ameometric AT,
Talg methed has . bedn desclaped recents
l¥ hw Ruhner _'in Berlhin, 2 iE o coneave

Seer DL TELiEESEEEE

Fig. 3

migrar behind the spraking are which
projects a bcasm af light on to a gimilar
mieror B, Thizs in furn [pousscs the
light om to a sgleniwn cell 5, which is
spcangeted in series with a telepligne and
batresy B, Exery wvariation G# light =
peEnEity £atses wariateam in the sescunt
g1 edgrent possing thra the cell and
‘phiomez, anid =0 seprodoces the wonet.
& sest oell may be cesd im oplace of zes
lapiwm, bt “x o6l cnore imserest ihan prae-
tical w2bie, xs the alveratioms of resisis
ance 0 sousl due 1o the acteom of light
are mueh s=naller than in the case af
seleninm i

In crdir te show S0a0 the vence miay
lir comveyed by the t sadintionms, a
Bell's therrtophone may be oied. T8
roansisle of & sheors wless tghe, emding 1n
o small bualb &l very thin alass. which
containg b piece of charrol cork, The
pre i fecugeed @n 10 the cock by means
of a concave reflector €7 a bens, and the
varsutions of heat tulsrsily caise corre-
spreding variations in the volume of the
corle and the alr j'jr;l;nllu'EllH 18, whach
arn Leard as sonnd. *

‘The ‘Chermeophang.

This iz a howe mede thecmophoce
whislk I have found 4o apawer very well
for this porpasd. A theemopie and 1ele-
pkone may be vsed in placs of & thermo-
plose; in which cass ths hent variatacs.d
produce vasying esreend ihm dhe ‘phames
aonl eepeodect the roico.

N

Fig. 4

FART IT.

We won come ta the seeged part of
my lecture, the uge of the are ax a ges-
eratiee & high freguency alternating Curs
rentg. Slide 4 shews the commeclidas
far dhe musickl nre. The pheacsmenon
was probably fizet ohseeved by Techer.
bt kas ainee heem dihoroly iovestigated
by Duddell. The canmeeitms wre very
similar to those already shown for the
iﬁ-t:l.'l-e-_nﬂ' arc. The arr i Brel theu two
chokes and shunicd with a cireait ¢on-
tuining s indocteoce aed  candenser,
When workice under thése corditiong
Elue age winils o pare musical noqe

Ttz action 1= astcoprted for as fellowi!
When the aee ds struck, the condendes
ckpegea, then it digcharges beell acrocs
fhae arc: amil owiiig o the nertia of the
airmit i dors nob dodap 1o MesT &t onom,

‘b imver-lischarges; reversing the polar-

v of the charges on eash of s coars
ings; ihe comdenser then again discharges
acposa the arc and B reinforced v ahe
supply currcns, d¢ that practically e
daganlng tales place, snd itk proecess i
repeated as lomg a3 ehe ere s main-
sadined,

The ratz of the caclation depends so-
arodimarsly on the imfnetaonere anl ca-
necity of the shant siecule.  The limic of
frequency of the vacillations oliainabls
4y mecans of § nugicn? are in airs is some-
wltess alaunt JAWE; therefore, althoug
he great impertasce of the singing arg
was  ApHeLia. ay m-anl:r worksors, at
war nof wntil 1502, wken Valdemar Poul-
gem aliscovessd a methed of increasing
the frequescy Ly plazing the musleal are
im an atmozphaers of hyvdrogen, that the
are methsd Becime apolicable o wire-
lowe felepBony.

Alagd/ I rom ar corwadad
ol w YO Speeuidr
ragid

Fig 5

Ezperiment 2—=Musical Arc,

The musical ape was ther shown and a
tune was plaved b altéring the amaount
ef mapctance ia the shont or oscillatgey
e il

Eefcre :::w..l\.'i!'l,g_ 1he Illrll.rll,t:"ﬁ are i
actine, severel oszillograns were akown,
illnstrazing the necessity (v wsing exs
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micty high frequencies for wireless
clephony i T

Cine alide cepicted the oscillationg pro-
daieed 1w ilie asrial cocat of the I':-.‘-Wf?l"i-
stnlion ot Richmond by meane of a gime

Flg. &

ple Masoeai tracsmiticr, eopsstimng of a
closed primary cireulr, contnining a hac
sparkegap in scried with a condenser and
an idpesanes, q:m;lﬂl;-l imluctively 10 an
TR E aeiial circoit -

Thiz cscillagram was laken with the
tramsmitticg key hele down (1o the great
delighr of cther smatiomas ns Lhe keig -
bocadd.  The carreit was supplied fr"ill'f}
an indoetion ol fied with & “Faspx
merenry ofreak givieg abour 100 incer-
Fuptions per sEgEEl, 80 thai in thia caac
ewery L LG of 2 recond we glve Flse 10
a series O imcllations whose froguency
dependa on the wave-lengths to which
the gtadiom in Lened; in this case 1 wsed
a JOl-etes wave, givisg a e jueicy _ni'
10N This Treguensy would be cuite
high enoag for wireless teleplumy weie
it umdamped, but, enfortunstely, for each
beesk we only obiain abo 20 o0 30 o
slese oacillationa ab raoct, and dimiviah-
ing in amplipede as they diz oui, Thea
Euﬁmu p period of rest several kandred
rimieg as Tong as ehe time taken 5y Lhe
oscillations themselves, [ think the im-
pogsibility of frnsmitting speech by thia
spark method (o falely obvioas e T=rs
yu=ncy @l the sound waves prodaced by
tag Birman voice amosiats, for hiph nates,
ta several thousand per sccond, and at
stamds e feaion that sueh freguiersies
cannal hie continwcasly trengmitted by
gioups of waves having intervals as losg
as l=10Yh of a sceand between onelh,

The ﬁr'.;.l ul:i'_lq:lE'n_r: was lakeii isiwler
similar conditions, but wxeg & 220-wol
dlrect cureemt are 1 livdesszen i place
of a spark-gop.  Im this cage the escilla.
gicng follow each olies an r.gmll:. {the
Trequency being sbhont MOME per §ez-

ond} that (lery cannot be distinguizhed

LRI

Plz. 1

individunlly. The waves are practically
uidamped, 25 the domping cacssd by the
aisllating circwits i sompensated for by
the supply carrenl.

Lt @ apain comeicer the #.II:I-'I'.'lEF_ of
the swing of a pemlalim,  The awing
reecives 10 Bhis 23 & very great numher
of Hitgle gusshes, eacli exactly in bemc
with aia oscillations, so that 38 the end

THE ELECTRICAL EXPERIMENTER

of eael complete swing i receives sl
Selent €neTEy 1o compensate for the boss
due to dampinpg, aml s 1The .-|l|.]'||.|'.'.1l:|.!
af the scillations of the swing remaing
congrant,  These undamgeld wiaves &72
ineigshle when listemed for on an ordis
mary crystal o miagnedic detcetor, mnd
are gquite smiable for wirelese 1elephony,

Slidle 5 18 2 disgram of the arc | used
far this. experiment.  The diagram on
Yie o gimhit hand side shows the eonnee-
pioms | ans asing for wireless selephany
{pibsl Tanp, toning lamp, etc.). Magnet
M a5 no fevolve tke are In Slide & ime
alendl of placing the microphone in the
aerizl =irgnin, as shown in the kst shide,
[ hawe pleged it acrdss a fow fuend @
e incuctance. 35 stggested by Catapos,
ard found it ta work gisite satufnctonily.

i &

Fessrnden says, in a paper that he de=
livered hefore the American Insvne of
Elecirical Engineers n 15082

“Ag g maltter of fzot the transminer
can D placed almeost ampwhere, m the
cireuit between t9e are o dymamo and
thee anteama, o beiween the arc or dyma
me end geoend, or in the tpansformer
cizgigil, of in shunt 10 an ncwliamnce or
capacily) the feaulis ohained in all casrs
beang indistinguiskabla.  The sole ezl
terion of success weeos (o be that the
iransmitter shaomlid be enpable of handling
the energy, wied whe ciocpit sheuld ke
peopery adjusted, BeOMe SICCERE RS

+ Sk B
“cb
g

g i

b

Fig: #

heen attained 57 placing the teansmicter
g e field of the dpnamee, bl this meth-
ol roouirgs very eareful design of the
field circdc” This is kmowm a8 Lke STig-
per eontrol alternater gsheme. :

T hawe Bifed aip B <hoil aerial i thiz
poors, and ot the clope of the lecwee 1
propose for Jusd a gmarter o0 an howr,
anid po l-ut_lgtr, ta give you o demaonsira-
tian of wircless eleplwony. A M=
phome will be allswed wa play i thic
roenz and the muesic will be trensmitted
varelessly 2o as sdjsinsg room, where
it will br hened by a pair of ‘phoncs o
the ercinary way. IF thne permitg we
will alao tranamit specch from this room
to the receiving inctmmencs. At Shide
7 ix shown B simple form of afc gen
crater, snvented, 1 believe by Die Fosesi;
whicl T have wicd succeasbuliy for wire
fess 'Ltl_f-Fhl:lll;E trunaeiesbisn.  The Lwe
greal objeetions to dhis method weees
that it would coly work with sl e
venls, aied That the carbens renaired very
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frequent ndjustment owing to their rapid
larening away. The atc hore burng in &
Bunsen gas Hame, .

e of the fiest difieshies thai wos
encounters when uwsing the hydrogen
sre- as & F, IV, gemerator w—as ac RERek

whier Conded
o bt
e
Lol Corbon
Hed oo

LIk

= LA -

[5

o T

B

Flee m

el for aoy particaiar veltoge and form
af lamp, these ls 3 critical amperage
aboye which the are becomes 'I'I1::||'-l:rl.:|[||;'||'|:.-'
ungtable, and will ro longes  peosloce
ascillations.

Fenglurn lias succesded in avercoming
saks difcuslty — firstly, by water<coslng
il .,-l_-;,:_|i'r-_l eles | rede, whach Imcrsnses
the criseal volue drom aboat 4 1o & ampd.
He lonnul alsa that he cowld greatly sn-
crease this critical carreny walue by the
wie al @ powerfal magnetse field »y right
anpled o kiz oee, as shown in Fig. 8
ard when iy @5 mecessary to deal -wsth
langer carrente etill, he senpects  up
several ares in hydecgen in scrica,

ning, Hpkmer and el awe
pointed out thet in thiz €asc we aeg 9
the presesse al a sew phengmnenon, The
are 1 prodecing foeced osallations in
I35 shant circeit; it is creating @ teesaeml-
cos npumber af sepatals  and  rapidly
damped ascillations, wliich [pllew =aca
clher 30 mmpidly that ther wesp at firee
mistaken Sor ane I'II||1iIIIIﬂIII-| ,||:|l!.p,.'|'|:1;.t
cacillasion,
b imapoer is artanged in series with
the arc so that 6 Blaet i 3 phade wilh
the ascillintione, the s being thereby

cmameatarily excingmished between sch

vl e oui.

With regard to the [:-r:i_n-:-.!pli:: favabved
in dhis E7g gensraiod, IL i METEsTing o
mote the following: '

(1} That in 1892 Elhm Uhaeipscn fugs
gedted the wse of = magnetic blase atr
right angles o the -'.I-|::|.rk gap of his H.
F generator, for whick e fowsk onl peatb-
cots &t that oole

i2) Thar Tawlien makes no mentie
of the ase of a magnetic blet in his
rarlier JEEAEREIES He Oesl dnealioons 0 i
[

- ]

L] ! T
i
I
il
IS
Fig. 1

:3} That i 1503 H11|'n.1|,1 :u:.r:llrll il
are mmicrrapter for ingsction coils, or the
gume peieiple; bur in this case the ax
burns m &b, , _

I;'Tﬁl L roriineed in Hhr 'I.rr._" iaue. )
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HOW-TO-MAE-IT D2

PARTMENT D |

Thie brpusimenl =l sward the [allesiag  moeikly
rl:n-:rit Ih: hlh-re.-,mpln:l BT
i E this BFIFERT, 3 mont
Wan’ mlamiled Mt ert I ’pqu-_ wnfl drr the :?;IEI] hest 4 pire of
iojent. e viE make Lk mitzhenis] drawingi

Tes Elea ol (his de

[ .|i--F-=l'-= far 1k& spovmd beat i3em & TR
42 BaA

nEs talagi with

T —

FIRST PRIZE £3.04.

A HOME.-MADE TAMP DIMMELR

Below 15 a drawing o 'I|i:l||:|:-|'r!h_:l-'l-
famn peguletar whiel 1 am using with
a ej!!l watl luep successfully, g

Tle material recuired: B hmr.E' ar faee
base; two L3 filoe discs B thicks ame
184" fibre dise ® thick; Mo 25, 25 o
27 gauge Geeuan silver wirs; 1 soches:
L 17 Gbee or hard rubher digees 0 small
wonnd sorews; # prrews and W opits off
ol dey Basserbes; L sheet metal cylindes
perfor=tnl as shown,

Solder tlie oxlinder ne it fits aver the
194" dises neatly, Screw one of the 134"
aiges ta & lamp hase of a breken bulb
Dol four 847 heoles §m the other 357 discs
Woare holes psy be drilled i the build-
of gp desires, therehy oliaining a larger
gange of roantation, The piee of aog-
.per that halda the bulb in a Buep sockel
should be semorved ond ecrewed w0 the
ssmallest disc as shown, Tle core which
ia ta bold the sepistnnce wire i@ imsdd
froin o seceve ofl a drx hattery, the waak-
-or3 heing made of cardhrard or mica

Al metal o8 the core shoald be well
wsilted.  After yom have a few layers
watmd on the cors eonmcel the wire oo
tha imeife of the coil o 3 lamp whick
i3 copaected to a cirewit, ':lill‘ﬂﬁ»‘;tvc the
cireniz by jpieremp the imselation om the
fop leyer o ihe enil with a =agedly
whiel b atfacled Lo the cieenit, amd yes
can thos tell when o hove the resists
ameE yanr sesEnl without karming the in-
sulatacn.  The conmestions arg made as
shomn, The differsnt brilliaceiea exn he
fad Ay tarming the bula Aboat 250 feer

cof Me 2 1A% German sifver weie 13
sequired in all for sl foysirensns
arntributed by
RALPH HITESHEW,

Alkesr Bomendals, of Imfiamula, Towa,
sayd 19 boTecent lotter: .

'l think yeure iz the bLest Electrical
" ar that i peblished for the money.
#ﬁg Cengtreeror, ‘How to Make [L De-
parteens” end the “usstion Beo ore
vary d featuzes 'The Faperiresial
Flecincity  Leurae' i3 the best thing im
«yome magazine,”

SECOND PRIZE $2.04.

TIHKER FOR UNDAMIPED "l‘l':l"l-‘l’E-'h--

Dwrisng 2 recent Weslern 183 1the
writer w3 allowed to “letzn L o &
mET ="|.“';_|' ed wilhh a Deailzon Tiklier, and
it tl:rl:.lnli_-l;." wad a trear 1o hear the sla-
i 2! Smith San Fransisco sendisg
it macnrages out inte the ether.

Ile was alse wold ehee this stahon was
quite powerfel znd o el on wave
lengihs of 5000 and i{.&'ﬂ' meired duslng
night and day sespectively.  Longeqasnt
by, provision: mast be made 10 tune in
nl.-:1F|.l long wives, ER g

Te Fuild the tikicer, 1he brass disc in
the slzagrans alizaild he mousted on, amd
ipsinn=d from, 1he shaft of posferably
an & O induction motor. Hoving dorce
<his, the moter is staeted, umil willi e
wlgr of a filz a groave i3 cut i3 the edge
of e disc.  Thig geoove should be felt
ramgh by the hle and not polished in
any way, Thke brass wires inaching in
Ve proove sgould be short emouzh Lo
avold any  axcess  wihrabing, and  moit
aely press hard encngh 10 make steady
LGmAact. f

To oimipate the moise from the op-
arating room, the whols intrument was
-.L:_.-_.-_-.‘_Ein a feli-lined boxe -

" Sinee evirernely  fine luning is re-
quired, & condenser ia placed from zerial

ricen: FIRST PEIFE f300; 5-|i:f|'!'n':‘:ﬁ T‘E‘FL!LE;W TR TELZE, fies
A asgarame ar ekl mileiial. el Jod G |
Mg @l r.-l:ﬁl wlll lar swsrded, For Uhe L'IH'EI idens achmitial & prizg ol fres
%5 o The mrbidid AO0E w04

oot wezlal. praesieal and cripiaal
® very elabarite ard rovgh atabehird

THIRD PRILZE §1.400.

A CALIBRATED SPARE OAF.
A zalibrated spark gap i wselul o
makxing spark volzge morsuTcmenis
Make wp Bn oslinxey gpark pap as peer
cab, But in one upeight tap the hale for
am B2 modd ps shown at P
The ides of thiz gap is dor experi-
mental porpines [or accoralely measioe-
ing the spark. While meascring the
Bengril of any spark coil, needles are put
in ae M. becomse a epark coil'e cating ik
alnays measured hetween ncedle prania
The fpeinciple Invelved in this pep is
ainnlsr te that wsed im MMiEnIEASHErR,

pie duen of eod D

anmely, that one coan
% JEE while half a

away from L gpreca

would

rext-hook  for

mmren gives 10547, =1 celema, .
LJ;" The hard rubbze of ather dige: %8
T H—“’*"‘:"M*# shiawrn tedicates. digectly the |1:l1:|.1|'| "PI
= [ pisgeremcer | the gop between needle points, as it
| = [ e neves aleag ths ssale on the base, d3-
- e wided In dnch dimengiong and Tractions
= thereof, The basc shaald, of course, ke
= aizda of hurd rubber or marble ta pve
fc Tetee e ireedomy  from  lealsnge which  wo
i oreEtE = w'::zuju:;ah:r error in the Anal
E - s redialiy, sult  any
Fé -?E %.ﬂ iﬂ < sprk values or refer ‘.g Sepizmber, 1904,
T I.-,_- issue of thie paper.
S Contributed by 3
--l- P - ALEERT C. SHAW.
- @

1o groand s per diagram, alay very
logs: coupling between the primady and
|-|:l.'l_111.\'_'|;|7:|' pt 1lee Tonse I.t'lﬂ[.l‘.l:.' I8 TE-

s By JAMES L. GRELHN,
ON EBEFFICIENT AERIAL
INEULATORE,

The a=rial mauketion k& oee of the Erat
apnd engit Impormact things which the
Legimmer m wirclead £pogumniers, ot
cnly the bep wiver leal rimn the alil liacils
nre gaven arviety at fimes. To properly
Insmlate  ihe  acfial cosiy money, of

~&r & B iy -

which the amafesr usually has very lasie,
which e dogs not wang 10 wee In some
oher waw,

>

Parcelain clents are aften veed; i Lack,
a majority of he smuienr shoions ars
couipped with them. Zeveral of these
cleats are often umed in Aecies o in=
crease Ehe mmaiglatlar, bur this shorbens
the serial.  However, this ia nob the
main abjection to theme The ohjection
is that the amateer usually bos to put up
a new zerial after a storm, on aceoint
of the weaknoas of the poscekin, I
twn ofF these ars used im parallel tng ab=
jEciion 15 cecreaséd Eooiewihal

A excelbent aceal fnassilaror, however,
can be made with porcelain clests amd
kmrha, sffer dhe pabticri ©F the Jirpam ap-
smlatora! two of each of the cleats and
Lkachs mod two stowve oF Lre boltd &
nestad for excl nsalarer, The bolie xme
well aienred '.-.-itl'.d tar or .r.s_ph.alh.lm maint
o meeyent thern fronn rostingr angl evess
tua ]1,.r breaking,  The exnateusticn of the
insulaiaer 18 easily seen fram 1he sketch,
pod chould mat it more than gix oF
eight cemta, wisich v about half the cost
af insulators manafaciored for aecial iz.
sutation. Thas addtlator shouwld therdfere
coive 1he problem which epnfronts mose
amaleLrs. ]

Conssibuted L

SRANE H. BROOME



Aprl, 1515
A BOY SCOUT STONAL LAME.

AN Eleieslis al'_gll.-|.| Hpperakios I'-,n
Boy Zcewts and otaess can be ensely
—enmstrucled with an BT, Ca, hicygek: Ly
Do, &F10, and o Neo 1118 kev. It ia
aweniated] i & ﬁlirlll. Ty wiari the rmim-
streetlon of the apocraiua, we begin with
iwhe sland.

Three picces of wood, 3 or 4 dest lang 1
el waldke amal 1 meh ilick, are sditainel

@)

‘These are Eastened 1o a picce of wood 4
anzhes luag, 3 imches wide amd | inch
thiek, Beld logethze Ly & morsize edns,
n oohe o of 1his base  picce of wisisd
3 imckes locg, 1 mch wide and 1 imch
sheck v Sasteneml |Ii_lr=E|l| Lhy = lerass
seeew. The lamp is festensd on fo this

siripy, and ilie key is fastened on the base.”

Betwetn twir of the lege a pides of dowl
i s fasteasd, oo wiich the batisrics
are etropped. A cng:.r af the code is
pasted on the back ©f the upnght 2trip.
One wige reas from the baesy 1o the
Bamip, another from the battory to the
keg, and alsa = carmera tripod of the oom-
act boldang e 13 very adopiabis
4 The HLEWFFr'r&l’ﬂ:!I I.IIE;I: Y Ir.i.l“[_lr
employed with this signal lamp, consisti-
ing of shart and long Bsshes, anl o &
elear pight cigools <an be fHacked for
camparatively loig distances. It can be
uvsed as a gignal from ome house te as-

ciher, eic, ad Lk i
Comtributed by SAMUEL RUBEHN,

HOW TO CONSTREUCT A
BEADIATION INDICATOR.
‘The following meshod af wsing &
Cgdeeles wbe 1o et the radiaden of 2n
aerial f3 omore simple nnd satisinctory

A
..?.-!ar.{' oL
sazaies fotde

Joa

than il mu:rl arrungemant of connect-
g ik in oserica with the accial coreudt,
which is washelal

THE ELECTRICAL EXPERIMENTER

‘This rediation indicator has een mged
in Eny wireless stndien with cotize 2afis-
faction.

It are clesirdde of a Geissler tube
[these <osr shomt 25 ta 35 ceess) be
roehed 90 o chazged acr@al asad the
alher electpede lell wneompected, the
sabe oyl be Dighted with an Entensiiy
||ﬂ;'ﬂ'&|:t-'|‘:|.||.'|1 I tha :1=:|T|_l|;i;|||.||;|: |_-|,q!;|||=.=|1
chwesr s two termiacls, 1 mocoted
the tube im an wneovered casdboard
beipz Driackened o the interior, whith
hetter enables the observes do jadee the
light intensity in the ivbe.

Ceninbmtes Ly

CHAZ ROSENTHAL,

AN ELECTRIC REATMING LAMP.

Alier |nl.u=:l,ﬂ thie lienise wired for elec-
trie lighia scme time aga, | decided |
wantel a siwnd lamyp o rea Iy as the
chamdeler was Bk .i:;l'. te read b

S D owde an elecinie mtaaml Laange en:l
af cus ¢ld kerosens lemp, &3 follows

Dy esamiwing our lamp, [ discoversd
there wos: o hallew Lras= tcbe monming
clear thro the cenfer of the lamp, where
ehoe Bame gor de drady,

Ho T got 3 pisce of fhee 1§ in, thick
and cut omt a rousd piece that would fit
thiz tube tightly, as in Fiz. 2. Mext I teck
from an ¢hd recepiache the brags ghell $hewn
in Pae 2, amd fastesed a1 ke fe Bbic
plece by o small balis papsed thre the
begs- im the shell, then dhoo two Holes in
the Sare saese, aind then sorewed nats on
the dther e The ceniir contack far

I

the Lump is an 832 boly, szseed thro a
hole in the ecnter of the fibre picce and
deawn vp tighe with a m, on the bot-
Lo,

MNewt boy aboat & or [ fee: of dexible
cord &nd edonect it 1o your ccceplacle
as shdwen, Now pam the cord down 'I'|§l".1
the center of the lams thiw the issulating
Bushirg in the Lottom of the lamp, and pi-
tach it to an zitachment plug. Next force
o sewket inte e op of the drafl ube
of the Lmp, serew o tungeien bulk in,
Elut the shade 18 the g, aad o w1
ave a8 gerviceable ¢ stand lamp as you
coald wigh. For IWevalt service, a 1ez-
ulse Edison ey or chain pull socket a2
gasily fastemed in plags on a piecs af
futlhre or on 2 plece of Grase pipe, fitted
with & loeck nut ai the bottom o the
farp, Cemtrsbuted by

4 GLEN DECEER.

A CLEVEERE MINEHRAL DETECTOH.

(3¢ all the instruments in the ave
amienr's set, the mineral detecror pro
ably requires the moat carefal and akill-
Pl allenton,  Howerer, this disadwan-
iage 85 pifges by the acmalivencas of
galena, silicon and the other minerals.

x

In moas responderd, the contact Poin: in
persendicular to the ervstal, but the
writer has found thae if both the mimersl
and coctact wire arc harizomeal, tle pd-
Inetmenmt B omalnmigsd beter and the
dotector remaing juat a3 sensitive, if oot
miare so, than Lelors

o detester which uwtalizes thiz scheme
i 2hown in '_'\':E"a. ETeTH Tt will Le
noticed that both the crpsinl and “ea:-
whisker” can be moved eitler veolically
of lborixentally amd that this is obtained

o
TN

===

o p
Joro e

i

b Ay A

by tive wee of & simple ball and socket
Jaint. The hase is & jnchies long-asd 3
irches wide znd misy be of hord subber or
hiare. The hall mnd seckel joind is easily
made in the fellewing monsee: Procore
2 krass Lell 33" o dizmerer and hoee &
L7 hale chru it Inio this hele place
brigs rod, seldering same in the
brass Lall,  Aw Elecirite knob & placed
a3 ome end and & “cat-whisker™ on the
atiaicr. The latter may be a Mo, 3 -
per wirg,  Construct enother ball amd
red in the saniz mamcer, subafineing 3
small miineral cap for the “cat-whisker”
The mineral is Beld i thia s by
fugenivm alley, Four uprights made af
brase sirip are wsed to sappoct the lalls,
They slhauld be 234 long =nd 17 wide
Eeferrng to Fig 2, it will be podiced
that ar the top I.IIFI.'HI.'jI brass vpright is
a emszll dedentation., The brasa ball is
held hesz by speing action. The bally
shauld be Ej_rllpftli sipht emeuch to pre-
veak thair falling owt hut st the same
time they shosild be able to be maved
cegilr. This position will soon s famnd
by euprocent,
When uaing malena with this detecior,
the “ratewhiskes” 1% simplored.  Wieh
sllieos, aharpen the brass qod to a peint

Camarilic
setribeted by vING Bymnas,

A MEW ELECTRICAL GROUND.
JHigh tension swiich speraling mecha-
sy Are ET:ILL.'Il':tﬂ_; trangforesr  iells
are promtded ; maching freencs are groands
el wireleds apparitng i groonded, het
where's ihe cibizicney wnless ike groundin
l.:.-!l_l:lu _'.|.-|'I-||:|:..Il|:1: irgelf imoa El.'-:u:lﬂ. that
periect? say fhe spomsors of thie new
“hlaxim® yroand bos

. Lhix groand box 2ad the 0 square
ches of close condact growndisg gur face,
it special high-cifciency, modstuare-aiirazi=
ing hrgrotsopic compound wik which the
o @ Alled, the extra beavy coal af gals

L]
Lo

vanizing==all sérve o render it 3 gronnd
of permamait eficiemy. Bt is a usefnd
ard efficient “earth” for radio-telezrachie
wations, where no matural earth conpechicn
i3 availoboe swik ma walker pioes,

We wanl 1o Buy May. "3, Oce., "12, and Jan.
‘14, copies “ELE"™  Address ke Bdiiar,
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WRINKLES —RECITES — FORMULAS

Edlned by 5 LEHSSEACE

Teder this hesding = will publish avery
meath naEful Ermaizon o Mecancs Blec-
eieity Bed Cacmittre  We shal be plewsed, af
cadfes, ta Bave our isaders sead ws say rocipes,
[uinyeies, wrickle, new odesn, egs, wefol 18
the #apermenlod: whkh w=ill kg duly paid for,
ugh pobEsairen, (F astepiable.

FORMULA KO &
Fiching [or Metals,
{11 Nrasr Sigud  Poing zign with as-

phale varnish, leaving the pars 2w be eicied
ucpainted. Haisz g Barder proend the ont-
side, made of soft Becawaw, Take T part
af MNitree Aeid dieted tn 5 parts of Hafs
Four this solution on io the sigs aboni
24 iech d“ﬁ' Wher ihe lettors are etchgd
deep enovgh, pour ackl off, clean plate by
heating and wiping with barpenbise.

{2 C.::-j'l{f.—" Eiching=1 yuard of Nilric o8
Salpherie deid; & parta of Fafogsus Hi-
chraseade (Saturaced solfiomd |, 5 parts of
Water

(1) FEreking or Cutiery—Ta'ee | part of
Aaphattune; | part of Surgendy Fieiag 1

rt of Ferrrear, Melt dogether and mix.
ﬁ'lrm the piege of eetlery, fake a ball
of cotton arl amrear a small goanily of
the obove wax om the hlade, ooen all
over 1ke gurfare.  Wlien oobd, serateh ihe
veguired design or name or te afticle and
toted the pares willl & =seluton I:I|E ams part
of Kileiz deid in five parte of Werer, neicg
5 eamels Fair livush

After o few minutee $ip in bor wates
and wipe the Lhkale with bezzime, )

(4] Eichiag on Clag—Mix together in
x geveplacls of lcal: X parts of Keithale of
Hasiwm; | par: of Flourdde of ddmmaiinm
willl Safpfuric Aeid sufcicat to brmg the
mixture 1o the consistescy of rch milk,
Cover the gleis with n small gaosbty f

hat becgwax. To el procped a8 Tor cnts

Eery

{51 Eeching on Sifper—3ame as copper
ar lwass,

(4p  Eiching ow Bronze=100 paris of
pure Nitrig Aod ab #1°; 3 ports of Muriaie:
Aeed at 307,

{7} Eiching av sirass —Take 60 parts of
Nitric Acid zv a0 100 paris of 1 ater,
Dissalve 6 parts of Forespwm Chiorale in
100 parts of Water. Mix e (we solutions
together, L

(8% Fiehing om Steed—62 parss of Nitrs:
Arid; 125 parts of W'eier; LA7 parie of
Aleakal: 8 parix of Copper MNitrole.

(9 Finccgrafies J'-.'!:.I'Eing—zl Tl o
Sulphcte af Coppri; 3 |;:rl'|- of Cklande of
Copper; B4 parts of Weners 8 paris of
Muriatic Aeid iy e

{10y Engerenr Greusdy Jor Drehrng—
Col 30 pacts Whkite Hax; gﬂ Brin (emim
Meatic: 13 pons Asphalim. &) 3 parts
Fraite War; | put Sleck fNitgk; 4 partd
Arphaliuss; | opart Roge, (7 4 oz sall
Lingeed ONl; 85 ne O denzain; 5-".' nE,
Eaite IFar, Toil qepethes. 506G

ELECTRICAL HAND-SHAKING.

Eleersizal E_‘l:'ptri:rjlznlrr: REL, A% @ vlams,
jnel @s miachievoms amd it most coges
mare o than the averays Loy, 1.--:-I-|||‘.r-:
haying the advantage 1 being able to
sl the elecirical medinm to Bis aido

T have constructed the following ap-
sarailis that hag pven me miare G e
anyihing 1 ever hed, Llmogine I?‘I.I:EE'E
Rt idt] a fricad om the sirest, going up
anil :-n:EI-cing hands with bim anc sadden-
1w geiting a shoek that fakes the lirsih
awsy Trom you  Whkat would yoo be
lilbe te dof Yoo don't know bl ot

THE ELECTRICAL EXPERIMENTER

IROK PIFE BMAST BASE
INSULATOR.

The dizgram showe the methed which
[ am wsing to ivsulate a pipe most from
the groomd. Tt 15 made frem as cld
glass belegraph inzelates and & pioce of

wokl drivzn wp the lower emd af the
e aml crimEed ta fit the icsulator.
Uhe nfulator resta on a block of wood
lexvpress. «1.), with a hale Lered in the
vop, ta Bl the manilaior
SEnbmwirred Ly
WATSON MeALEXANDEER.

happens, buot voum can fiad aak what the
ntber felloy will flry, ey :lﬁﬁillu e 6
theze eleetrscal grectora,

Fuirehaar @ peelival ezl sol 5 S-cell
Hnehlighs botgery, Lav the battery om
tlie lmse of ihe enil and Rsten il there
with friction iape. Connect one pole of
thie Tkebfery ta ome of e primary biad-
ing poste; e oa wire from the oUr
pole ol 1he Tiltery snd & wire $2008 the
remianing binding post,  Twist chese
twi wines Logother and (asten tlhzir ends
1w 3 puch bwton.  Make these wires
leng caaiggh so thoy will reach from
vour back trowser pocket up onder yowr
copi mnc down vour sleeve and exfend
ahout three inches Bevond the ¢Ac
the sleove. When the Bullom i3 pedhied,
the eoil will aoerate.

Mowire i3 then conneeted to ench of
the secondary binding posis; oe recties
down the rrouser leg ta 3 heel plate om
the alioe il ihie oi™er np nder the roas
nnd doven the right hamd #lesve <o & Sing
aic e Gger. he wire is saldesrl 40
the ring. while tke inside of tke slng
in itnxulated witl 3 pieze of paralin
paper glmed de place

Ay asicde the hamdles that are sup-
plied with the coil and alsa remave the
egulating wbe to pet the full foroc of
the surecni. ; :

Wow vou can tost 1t on vour sistes or
some othes perseiy, bt dos't exnest dg
pel away un=catbed wourazlf, s vou
may get quite a shoes,  Howsver, ymi
have the advanfage in kpowing i i3
caming, while the victim is more raken
back by surpsise than the shock incli

Yapa ean pur the= ol in a small woisl
ar eardbogpd hox to protcct-it while
vour pocker. g

BATLIE T

Wt Y 08, W, RENSON

April, s

ELECTHICITY T
DRIVE WARSHIP.

The American saper-dreacnmought Cal-
ifornia, one of the three hoge revw ships
Juit ordered, will be driven by electric
wolors,  ®ocrctary Dandels anthorized
thiz ppe of power plaat for the bd
Exhicr an scteinmendation of Beas-Adintia
R 5 Griffing Eagineer-is-Chied of the
Mavy,

If it prowes ns great a sucecss in the
Battleship ad it kac im the naval collier
Jupater. Navy officerss foresec the com-
plere dispkeement of dirsct steam d=ive
it Jeture Amctidsan warshipa.

The Califprvis, which will Se buily in
the New York :'1'11.';!' Yard, will he the
first clecarecally driven warship builr,
The decision to insiall the new syszem
abcard the battlcship was arrived o1 after
exbanstive sty of the performance af
the Iupiter.

The reasen for ikiz forms al drve 18
‘e iw the high edicicocy wnd exiremne
Eexibelity of the conirol featores when
clectricity  ds  eriployeld. Steam valves
and pipes are {orever needin r:.'pla'l.-teal
packing, reseating, eie, aml BLois vesy
cifheult 8o contra] ateam walven n'.rghnm-
cally & wmyihiog ke e speed of cone
tral poasible by electrical means,

- —— EE——

ELECTRIC LIGHTE FOR BUJGIES,

Those who drive a1 nighi have ©ltea
und ombtedly  wished for elecirs: Tighes
g dake the place af the nsual lamierm
hamg heneath the I,:'ugg].' or the il side
In=ipa nigcd o0 swme. It is che practice
maw tnedeipe the li=tier cliss ol pleas-
ure vehiles, such s thele wilk o slor-
e wmtiery wwl o o fweo side lamps;
alao g tail Lamp, The opnlication of the
lamips, which may be Gevalt 6 C. I Teng-
gien type;, together with G-volt, ol-am-
pere-hoar storagc terv, i3 depieisd
it 1he eur lbere shown, Suack a bailery
wall light three fevolr & C . Tungsten
Tamps for abomi 200 howrs siealily or
cliogether an Gne charge, oF ndg head
T ead Lsil lamge for a preoiel of sbogt
JO fyppre 1oial. The bameries ore readily

recharged a1 any aviemohile garage or
clectriza] shap at a small charge. The
whele oufn, incleding lamp sord Na, 16,
relleeiars, af mecedanry, lamps, aockess
el 1|.1|||.'I||-. LR Ie= aiprchased oof auy
electrical bouse and 1F|.r;." will pok eost
altogesher mare than ien of fwelve dols
Inrs.

H Voltman of Buffalo, N, Y., writca
us:

“1 rh_n.l,'iw;d lllr_i-n:-ﬂlllll suenber ol the
‘Tleciriral  Experimenied  zotcallv I
like the anagazine very well and I ilkink
it 2 vwall worlk the price I paid for in
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THE ACTION OF LIGHT W
SELLENITIM.

There hus been some wnccrisety in
the pazt ns to the seat of light aciion
iy selenintm, Dl Messs, Browa and Sicg
Aave ssyeccecded in prﬂ_‘.‘lllﬁiﬂ,‘:t'_ s=vernl
forms o Jarge cryatals of metallic selen-
sz, which bave enabled trem i Ceters
nine severel imtocresiing (scis conccrning
the seat of light action in seleniam, saiys
the *Electrical World™ in a review of
+he Philzsopbedl Magazine for Qel, 1972,
The authors describe vermous ohdervh
siong which have led fo the follawing -
aclie: The chance of resictance by lght
& o proqerty asf Ehe vrypsial andd ol L8
actipn abing place at the eoniacis.  Bl-
Twminaticn of dife-rnt '||l|ri.| 12 alang ihe
egpslal produces aaproximacely the same
affect at all places. The crystal s
changed in eomductance by approxorates
Ty the see ampunt whether tho llam-
nation g 9n 1he side of the confaels o
am the oppasite side. From thepe so-
st the muthors draw the general cone
elizaior that the light asis ilroaghowt
the crystal and thar thie conmliclivily is
almost unidorm ihsoughowst the crpstal
They them reier o evidecce dedueced
irom the law of seperpositien of skens-
sies,  They vseil iwo lamps 16 ccrlan
combinations and fovnd BBl phe fwo
tarmps acring togethes produec alases
identically the same efest whether they
act on fhe =amc =ide oF o0 2paosiie
gicdes,  Maoreowes, thers is an apparen
spreading of hehe netion.  The authace
proeduce evidence o the effecr timid dhe
action of laght i crysmal @2 tramsecintod

‘ra = distance. There seemos 10 la 4 iew
necion op d distanse,”  1f ke sate of
vransmission of the action hrgugh the
crystal can be detesinimed, certain infors
mation neay b abtained na ro the natere
of the mechanisrm of transmissifn. The
pristhle processcs that are sugeested are
electiroric rransmission soch ag exisls on
tae fow of the clecine carrent, trond
mission by fhe ekasie wibeztiusin of e
modizm, and possibiy by 1hd nleiaction
|_|II piris al e aldanta '"""";"1"- with wels
o ilies approacking thoe of light.

A THERMOCOUPLE ELECTRIC
GENERATOR.

A pew methad of gencrating elestsi
ety on oo eommerciz]l scale by thermao-
clettnie comples Bad leen Ceviaed Ty Mr.
I, Mazechall, of Deesden, Cermany. In
prncral, the spparasus comsisis of com-
necied herme-olesirle couples arrangdd
aronnd aml ouching the periphery ot a
flue  garsyii hexted | EREes, ERYVE the
“Electrical World" The unbeated enda
of the compleg are ¢ooled by circulating
wild asr ardrnmal e, Tl:.-\-L:a o tle ap-
piaralue comducted by L. kollers, pro-
fesaar dn the techoigal selosds ot Chend-
JmikE, Gepmany, ace said fa &ligw that,
willh 4 temperatore of 300 &t 1he hot
junetion of the couples amd 35°C, a1 the
cabil el (omaking: a0 hilference of 13000,
ithe wpen-circmit EAMLF. praduced & 2
single covpls was REF voli. The coe-

les comsist of rwo elements, one a €aEl-
Bl masde ol ".Lll.'l.iil :-|1|'|;|-. 1lie O RS-
e of which 13 keat secees, the ather a
ph:l.r ol l'l'.ll_Fi:!':—:l:;-L'L:l.'l .i.“l\.l;r The two
clemeents nre scparated by oa sheet of
e 1 -|:\|||':\'Il|n. wimd al 8lie |IL|'|' where
the hegt s appled are pemcd by ar elec
H'ﬂr_l,llil'ﬂl-._;r 1||-|.:||_'r!..'il_c|ﬂ Liariad @l [ERTRTLIE
Five of ihese conples are eoipected
rigidly togeltbes 6 secies, foratiag = sinl.

[Contmacd on page 551

HIGH WVOLTAGE SHOCKE AND
HOw TO TEEAT THEM.

Ri'es Recommended by Resuaciiation
Committes. :
Fellowing arc the rulzz whick have

reer recomnended by the Connission
El=T T

on Besmscifation Electric - Shack

""-'-.':':-"n-:-.-'n"'“-_-&-,:.- ]
represemtling ihw
Ammerican Modecal e
sociaiion, the Natonal
Elcetric  Light  Aseg
clation and the Asnrrn-
cen lnattube of Elee
trical Engincers:

FOLLOYW THESE
I MSTRUCTIONS
EVEX IF VICTIM
APPEARS LEALL

I. Immediaiely Break e
. a B e St £,
i the Circual, -_n'_,.__pz:_?;;\,_'._

Weilh n_omngle cuizds
|"|I.'F|-H.I:I. [ree 1l wictim
{paim the euprent, Use
iy L dey wesesesdecier [clothing,  rapr,
soprd) 1o wove cither the vicim or the
aire. Deware of wing wetal o any moaist
material.  While fresing the wicim from
the live condwcton, have every cfort alio
mmade tx dhmt off she earront quickly,

11, Iostanitly Awend to the Victm's
Rreazhing.

1. As suan as the wiction is clear of
the capductor, rapadly leel with woir n-
LA i Bia vagath aend throat q'-lh[ TEnE0iE
afly foreipgn body (lohncoo, false teethy
ebi b, e bepy arfiBcial  rerpiraiics
ot onre. Do mot stop o loosin the vic-
imz  clothiceg mow; soery  momend of
defay is gerivur. Procied ai follows:

(ad Lay the ganbiecr on his 5y, with
arntd exfendesd as straight forwesd as
possible and witl focs to one side, so
At nose ond mostl are free for breath-
ing {sre I""i:.-I 11 Lt aasEsinmg alaw frar-
ward tke subject’s tonaue

B Fneel atrpddling the smbicct's
I.!|||.:||.¢.| amcl [ ;::p, hee Bead; rest the
paims of your honds on the loins {on the
muscles of the amall of the back), with
fingerg gpread owver the loweet ribé G

m g 1.
fed  With avuis bkl al.:':'litl‘il.. a--.:iﬂ:;
forwzrd slowly sa shat the weight of

yomr body b3 gradually, St o melenily,
hraught ta bear gpon the sobject (sce
Fig. 21, Thiz zer should tale trom twao
io three seconds.  Immediately swing
bacleaard so as to gemore the pressarce,
thus retureenyg Eo the r.l,n"ll'll.ll whoawn in
Fige L

(d] Eepent  delibeestely  twelve  to
ifleen limes & iidnigle the lwillgirlg funra
ward and boclward—a complete respira-
tivest [0 Boier or fee secaonds.

{e) Az zpom os this artificsal respira-

E 1

[§ ELECTRICAL-MAGAZINE-REVIZW

-

tior has Dewn slacied, 2ard while 1E 1%
heing  contitwed, =m oassistant  dhould
Towsen aiy lipht clothing aboct tac suh-
lepptd neck, chest or watsl .
Continee the arbihe:al resporation
(0 mecessary, &t [east an baard, seidhewt
anfervamion, il notesal  brendbieg s
restored, or antil 8 physiciam arives. Il
sacieral hresthing stepe
after hi=ing re-
sepred, mse arfificial
respiration  again.
3 Do omor give any
tiguid Sy wowrl wodil

lhee  gubiece dir fwliy
[RILEE PN ELH L

1. Give tke subjecs
feesh air, Tun keep him

EH":T‘.!._,::T'E WLTEN.
e 11T, EEI_!I:' I|:.|:' Hearest
;.;'% ED:.::“ A5 E'E-!.m E
et amlend 1n 1RE M-

= e reeil.
I, Keep a lisk of,

doctors posied i hdgh
veldtage placts or lab-
oratories,

.-:'—'.l"-“--.'

e —

Pielaw B3 gern Bhe famems "Puliiets'™ @esl e
reviving unésnsébnis yic0ime

ey e | Wwkledlhos

i i Duypan Crkadey, Wi, WY = Twe Thghioa e

%‘=i§ﬁl Walw [Arrry

=E=¥: 1 'li'l-'l-'F- }'—:Ifl'rr.
= frree ETE C— Teriug Py

I'|=' |n|m'.:* im |'|.-::1-|-H'-|1I’Jl'-h

E- Ewullrfl:nhr = dar kg or.

10 = Blamd Nreclieg ) F_ adualarisn Slasas

LWl = rplﬂ-ll'rl':'".

T == Aerrcees Hsivan P = Fricoil L

I = Tohsiadl A o rg eyl -

A = Eabacd Mir farge  Lhoper oyl #e
= ik G e ik wawe.
= sl Rapg.

INRICTION BALAMNCE LOCATES
RULT.ETS,

Tl amsausieement ke the Hughe i
dueticn talance i being meed o loaie
balfets 13 the wosnded wictims af the wan,
mavi Koorsering, London, recalls the farct
that thiz mstrament was fest emploved for
this pmrpede wihen Prasident Garfield was
sacd by Guitcaw Witk am indisetien bal
aee, imapgavised on Hughes' directions, the
pomition of the ballet i the President’s body

(Comrinued om paye 287
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AATENTS

ELECTRIC FLASHLIORT (g 13—A maw Smblight Jdesica haw-
1ag ihe bLlb & sesd rrnca-wrlam

g FREEGHENSY .'IU:II_I.'“I:I'! (Fis. :'-_]‘;i-\h!"'-‘ PETETL t-l'l]
iype marhine, ey sl Works ve ue vills A C.oer DL

AsEAY TUBE S00LENG [Uik O—deoomplisked by canting 3
sliga s ol gus b exrcnlnye gheosgh eashade, 2

ealvo DETEZTOR iFig Hrp rahaliy movebi am, akwing
poinl 1o b epid snosey €4 pavs ak eupi,

MULTIPLIL FURE PLUG (Fig tl Arranged o nskancly
faze br nmp.or LUPMIDE PQEr E@igE poartien. % ]

ACEUPHERE (Tig £—Tavel senstnueeiom in wlad ahio pot.
amer mileidal Hovnder cwemmesslon while el Lalking, am2 viec
T .

NIONATOR (Fip. i=LCadogise & vibrater and #egop dail oo
a1 pswvele I T cirtuins.

PEIMARY DATTEREY (Figp 8 A new bollesy having digei elec.
grolris, g voade, eec, o it cam be erafel

H ;lhf‘j_'q HEAL=BEAND (Fig q-=Twsimn wich stiizg cods, supe
perimg recoiveri. #5 B4 L& EWing Em oo -c'llr'-_:|||-| ’ oy

ELECTRECAL PEROIVICTIS 0 FAELA (Fip. sl—Liitaiing 1.5
of fablle by #acrrkal wodiay g mcléiag & sbeel allyy on 1heme

RIACTRIC HEATPR (Fiy. u¥y—Nuwed Bdarir havap waker cindu

Ixiian phes fwmky scocadars of 10
MO
e bled eisfo

amora e &
Lalepiing

PICCO (Fig  asb Impraved

.|'1.|:|l.'|h:llii,'? af
ginlen mith mmer cureed pored aleped oo prapageds
sepnld wEvel B mork cfasnl SEEREr freard s Frawi

ELECTRICAL HAND WAERMER
Ok MOTORISTS

waw comes ahe electrically  Dewicd
leailigrcavered grip 80r 3¢ Om SLOCTENE
whiels of awrcmaobiles as developed iy
the Interstuse Llecteie Company, New

Ewpag Wupay
CH TR

Crleang, La,  The lsher-covered grips
are casily asrached €9 the siee rmFl wheel
ag shows in e =conmpaoying lledirss
fipa, amd ore provided with laces for
making them tight. Energy may be ob-
igined from the storage battery of the
rar wr, it 1he magnero’s rating i high

A “FHOCK.PROOF' KEY FOR
FOLICEMEN.

A mow key har Just Seen ploced o
the marker wlich is a2 simple Imvenioeo
miEicg 1o profect BB pedicemin from ao
electrienl  sfsvk when sendmg im his
daty eall over palics

kral  Loxeg,  The
o with whxh he S
opene the patral Tox

is conscquently mada

af & spacial cwe-

position which i3 as hard as meal be
oniesstimg pxevllend bsmlaling  pooperties
The key haz a skoulder in the cecier whizh
prevents the Famil fomn doming o cone
wicl with the mefal of ibe WO

It nas been stated thar a large ma-
jority of the rlecirical patents takben out
afe not practical. Be suré youe invenden
iz [easikile: then £a ghead.

Flecericidy 18 used to dry groim be
fare grindicg in gertain European wills

enongh, from the magreta. A correns-
el switch controld tiee efeuit oo the
keat can Le tugned off when mot wsinted,
& lngh rosisiance wige Unll L3 wovEen INto
the grips 2l eovered over o that the
hand docs mot maks contaer with wire
iiseli. Tt geagaizes only & small amount
af eneagy.

32

HAVE YOU AN IDEA?

Are yun using a gew devige of an im-
preved  madlicodon of soche an your
wurchess or electrical laberalory® 1E 3o,
why 701 weite it ap asd send 1o ms nilk
a plola ar aketel ® Trawings invariably
have to bz made over by ous demnghes.
Wi, and just so yoit eNpress voar tdead
pomeretaly and am briefly ad goisible, we
a=r alwzrs glad bo pablish them, whes the
article poseedes merle, Lok oser this
aseme carefiilly, resread the articles twaes
and wom will epom pick uvp dhe koads of
writing niticles, sml mogeover, wo pay xou
well for your cffor:s. Why sot get Ly
toealay and gel dn Lhe dwiEmd B: g live
wide dwals Kleetrlieal Experimenter!
Beumt yiur zper and boost youracld, It
vEry ey !

Make nll sleezehes om eiparale Eheitd oF
paper, acd wrile anly o ose side af your
vewd  shgels,  Semd all contdibufions e
“Edizac.®  “The Flectrical Experipcentssa
=¥ Fuliom 5, New York Clo

Wormay Oievm, of Qshkath, Wis., writes
i

1 have juit peccived my [oarcth wi.'!.'li
of the “fleciriea! Experimenier, azd
want to gLy, it ir ged ooar the best maga-
rine | mver pead®



AMONS

mz AMIANTEURS f=

irar Amaiear Kadls Siitkn Coateat 18 ade

n #o alfl rexdars, whethist subscribers or not. The plwans wte Pulged e Jesst

aspangreasml and .

caxncy el Ehe gpparabing Te wsrriis Flie Wiereer & 1R Asparprss) o Made 8 5 file 78 rafbh phaser of Exilaas EICiLL g e L Lhat «

she awped, sk phoscs peelerre] e CIEht poned ones W pay ewh geould 300 price Jup vsp bosl plads Alaep youn desopgpdsda trizl, Addrem tim
Efires,

AMATEUR RADTD ETATION J. L. GREEN'S WIRCLESS SET. CORCLTNCT, chzl:'h':lrliﬂ n‘-l':i-:- l-':: Eriizs iy

CONTEST, AT o morEegt the follow. [EELE, We usg & Dbohm relay of seni-

- .u.':r:E. T.J.'.i.'..:til;: pkan ing we wsz a l-iech ¢oil and gluaa plae

Monmthly Prize, 200
This weonl¥E ERiSy drinmer.

(R

EEOGETROM STATION.

Am glad to see yom are having & wire-
less cartedl in yvour valnible mapance,
A T am & vcomxizing reader of i, 1 have
argloped £ peslise nad deasrapizon af oy
radlioe sfitin, so I may bee abile, pos :-ll:l;l-
ra gge ir im the magasine My zerial is
il feet lonp. comporod of pix stragds of
wire with zix lesdeinz. The sation is

cguippod  with fwo complile Foteiving
sets and ore sending. loose=compler.
Aeble ahide fusiag col, lesding ool
and one “LUmaserss1" Ceteslar stand aqoul

hBaier AE, esEniram recelvingy racks Mmassapis
L dRrppi©s plafliea
Pebre i The suliilibeand cosirolibig ibe args-
Falas bu b aBaflew
also an cxocllect lEdtls L0-cont galena
deteeor §8 weed A pair of 10M-okm
asdl a pair of SMl-oh=n  receivers, siud
img Pl waEfiae  eondemter, Sad A
fized fomdenses. & hicres Eest 05 alio
IE The atation has o small gwijeh-
hoard with ail the [stremonts  wired
o It FarF l:r.rdin::_ x Lleinch spar¥

oml and & spark gap are wsed wilh &
frapamitting key. he siatien i En a
separate bhling with a 500-an: pcTe {1
wle _I||;1'ln|-||: switch for prorecticm. I
remain,
Tours ruly,
ARTHURE BEOGSTREOR,
Concord. M. H.

Sendiag dez: H 'a.'i:-:-rr.ll:l: closed coTe
T i [u:-d" el i hom-rade
|_.|:||4_- plaps condesscr and :mll aiion trars.

arews and tea Cl-,rl.||l '-i.r_:r:-

Receiving ouifit: Home-wzce lodie

Jdi L. Cawsi's aladica.

coepler of lspge dimensions, Merdock
variakle and Mesco fixed comldenscesy E D
o, alrevlar  potenticmeter, galom aml
silioom defectors and & 2e: of h0-ohm
“Goreenesem” phares,

“The *“Gowvermment” phoncs § enic dazr
ﬂ;p.\,r.ql_‘:l.- fas =y long I'l.'-tf"l-'lnl_-l' T nEse,
Vi ﬂ,ﬁillfl mies, wsing a :|i:-||rh1.l-'.|n: acgl
ED feer in he HH and 9 ferr long. AT
inateaiteitls, hoth sending and receivisg.
afe S0 swrored by ah tensaon raldy

| fied tany silicon zives much betier
reaizlea Al maed dm eonvectlon withi a2 Tiat-
teey and polenticmeter, At prefent 200
Catal e smmiest  slalions are closed.
Faving received ordors from the Naval
TDiepaitment an Avgus: 15h o disceatle
theiF moes

1 Bave bron & embeeribir fa the Efec-
tsal Ersemmcwter fos dwa years, &l
Engd at prast |h.|'|'|' ST !.|'|-|.ﬂ|':|.||]|:" r-I:II' cne

who has hesm Yhdoren ey I r\.|r||-
ezl hig™ 1 resnadn,
Vs e

[. L. GREEX.
Rosser, Man., L,

STATION OF HAROLD AND
ETHEL HURLEY.

We are emclésing a p'hl:hllir 0 dud wied-
Ters et which we waould lke to s2e ap-
Taklar

pear im voer masthly angaeine,

Risdla sracken of Flafeld ped Efwel Hurke

thie set from leis bo pghd, wall be noticod
the recesving an the left and sending oo
ithe right. The receiviny set consisty of
Tarpe: beere coupler (home-mwade): pwo
sena of phone of I8 akmy per 3¢t bwa
gletreiins, salman and parikon; s jpe-
ing coils; one lzrpe Box ivpe varinble

=33

condenger '..'I'u'c':l 5 back of oo |. roalacy
spark gap draven ‘l1 LAHE)
having 16 plugs gives os a '-'--l;r aiisical

i s
i

ppark.  Oacillatios  transformer  elgy
l::l'n"_hln:h_.'ed af  Marcomi Lypie, il coils
ety wonsd with sime size wire, ¥a

employ twa aerials; e favd feceiviog in

275 deat ]n'ﬁ 10 {eet hlf : the cne dor

wendimy s S0 (ecl loong, 49 Eces .!"l:h- We

nre ahle to recelve 1,500 miles and seni
abrcal & miles,  We remias,

Woare very truly
HARKOGLL gl ETHEL T RLE"I:'._
Lake Cosonn, M. I

B W. PIEHSON'S READIC,
Herewith find Hashlight phote of my
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of the Murdock mske. The tramsmil-
pang #41 consbses of o4 B W, transforoaer
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Phets of Mr, Piorson's ecrisd mast, snd his
wtertisn -
el iierrapeles, u1.i:-:.- |.'l1.l|l.: condemwrr,

kaving 20 plodes: large ipark gap eaount-
ol an 'F.-I |:|::.l|rl. rlaim ::;l:tl. I:'.[]t !IJ.E'. "l-a mil '|'i.l:'|-|
Hecoiviaz et eoftaiaee of FLlecfrs IUner com-
westrel puln fhe Jhalids dype, 3 dl.' cakins,
Usivorsal, peroxide of led a=d a gl
wi my awn nwake, aib ||-|||-1.'..!r wariahkls com-
LenacE, ol

TWith ﬂll,".r mslrnmenis T Eu'\..-r ferard
desgmmotly M. A, (Arling lu:-n N. AR
i Key 1lﬁ.l-|"|.1E ".:'... £ T, -[ |1|'.il..L-|} o, L
i, and GY.C (5t Lowis), and L W,
OO (Springfeld). The Tlimeds Waich
o, =t Spriegheld, comes in very laud
when sending the time, 1 <an Hll-dyll'}ﬂ'-'lt
5 miles. have taken tha .El!n.'rnrr
fixpereenier ever ginge the EBirsl  issne
and fird it a very valmble magzazine wind
& Eroas Relfr alt v p] 2l rl||.-¢|'|!ﬂI

ESTUART W. PIERSDY,
Carrollton, 1L
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LoaDinG COlL ACTION.

{230} Jo WL Wesi, Jr Waveorly, Va,
afates ha sanney twae in als friend's :'I1l:r1
naves sharply, wsing & slasdarc lcading

ooil, 2 wamls T know why
A 1 Aubwesicg pour query, would
=ay tlat the reazoc you anped de any

tuning on shorn wave leagihs in the sae-
mer pou sugipcat with o loading coil i
duae o 'Il"-lrl: fart thal eack s1es am the
lpading <ol corresponds &0 :IJ’-'l-H-I EH)
mebert ward length! you will rhegelore
readily sz¢ 1that any inwing 62 short wave
lemgrhs witl bave 10 be Core in (he ganal
manner n-th varsihle somderesr i series
with ike weamnl wire, i PR LR 1zl amd
tumer xre too bip.

The locdimg ooil is only veed foz 1me-
g an g wave lsegihs of a greater
value 1ha= LEID ro 2000 merers. VWhen
the loading ¢oil lover .ip @n the hrst
;Imll.'.l: of the dial, the inductance in same
= all emt ek amd the coul s st o
i,

BEROAD EADIO WAVES
AND TUNTHEG.

(3, Adlarmzon. Naugatuek, Conn,
pays Lk friend. canmos fene ot hig
wirciead  warve, Bnd that e can b
Beard “all aves the tarer,” me they iy

Ao L The madso troubles yorx spenk
of, 58 regands the foming vl ol yowe

(24T

mave, b, by your friend, is partislly
e L I'|||I proman |I.;|' ol your friend lD
vonr sfasion amd im auch a ease, of

conizke, e receiving station in I:I_IJ'.'I':irI:H'-
willl imdicane iL;qn.'.I:- duae: o she forced
oacillation mapresesd ea oL and, lse, this
guite pl:..:nl,.'l'r is due tiv EFre !l- mil wave
wim REE SiiEnE.

An cgeilloson dransiormer will help
wim’ il af ehils 1=cal aril @ e wave
I3 oae with a sl:nH:ln F'l:ﬁ.-ﬂ it also &
wave . whose leparithmie fecrement i3
lenwpe thom ..!‘"lI] as required by ghe
Fadin law naw i clfecr, “Uhis maiter
iw fully di,.-_-u“,-:': im aey arindard woare-
less Bandbe

BIFFEL TOWER HADIC SIGHALS

(241.) Ewerert M. Dhavis, A-irim, N,
H,, wonts g kacsw wiere ae can find

ilna wm gl larpe ralin cialarme

A 1. The cperating data on wireloes
sEABunm Al -lfrt W =i, sucl as ¥eoil desis I,
i given in full i1 1he Gevesamern Ladio

Call Dook at 15 cents. available from the
Suserimpendent of Documenis, Washing-
tom, [ €. and alsa the <alls af &l wires

leze glations, incloding a Barge sambar o
arterss which nee not lated i the Gor-
ermmint Beok, are Peie] s Wincleas
Line ook of the W, A, 6, A, o1 18
s,
W
h. &2z

nm: fam liar with the wave
4:!,1 o she Eidfel Tewer slition

fariz, and vouw wlT have tonse mome
|'|:d'||' ol ul:'p-! cf, usiloustedly, to u..l:-lu-
neresspes Across ihe .ﬂ‘l]ﬂllur gr:l ne thoes,
.:nle:-: a_l employ a very large aerial,

sy, 10600 ee 1,900 feet long, enc, similar
o tke EHatien 1,.ri.'||i|'l'| o EI'.I.'t:l By the
Marconi company.  This acrial can on-
wigt of a ecopuple of wirnes spaced abont
Z feet apart, You shauld seeerve the
sharg wave piaticas with tlw appiratad
s mentlen 2l reki

g

ROTATION OF SHUNT DYMAMOE

{283, e Lecrow, Warh, wiches
io ko Bew o deiee b small T C
dveame by o woler motor rafniag lefe-
[SET IR

A, L Relative 19 the I C. drnamao.,
will may i@l in reveising the dircctwon
cf arenacere romdon inosame. it is anly
grcoasmry  bix pimply orevsese the ficld
'|;.'|||-ﬂ|-|H' tereninals ar the sachine wlers
sbey are conrecied o the ammalore 169-
riinals o brichics.

I ghis waw, viun will gee thot the ma-
chime cam readily Le operiidnl I i1 hataledd
as dedires, but The arichine erdinarily s
snprpien=ed D okl righal handed, lnoking

from the palley end. whern tlee Finehines
are aeat from the Pactory.
ARNTENIUM® PIIOSPIIOR BHORIEE
CAaDLE.
(240 morman lHerbert, Fatteabarg,
M, J., arks sevmll guestiors regariling

“Anteniam™ pacipher beonze cafle.
A L Regular solil 3o 14 Astonine
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Want to Swap?

If voa hewve angthimg to by, 6l
or exzhange amd wanr po make
supg of dewng 8 quizhoy asd a0 en
imslgmifmms ool adveriiee o dhe

Scientilic Exchange Colamns
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The Electrical
Experimentar

You will find advesived an
there columse:
Phorsgraphic swpplien. Thosograpks,
Wireless Apparstme Eleciricsd paods,
Be: s, Motorevcle, Raillkes, Gasaling
Erginet, Migioicopes, l'ilﬂl. SRAICE,

Trpewriers, Eic,

The cwmers of these things v ih
I Ppaptt them B summthing
glsc, somcibing which you may

v,
The Rotes
Lh'e cenk

|1l|;l|' aedt]l dame w0l
adyiress 1o b comnsed) mdnimum
fpace & line.

Averkpe T wonls
:hctl‘ b b Line.  Hewitfaads
|r|r\..rl agdnm PGy all sraess
Tha Classiked Columnz of the
ELECTRICAL EXFPERIMENTER
’ GET ROSKLTS

Mars than 30,000 Elecirical Ex-
parimenterds W e your ad.

SO AR AR IIIF

wire has shent 0% ohms per J,-J:{I' feei;
Fegrrand pare phe i-"rll.l'l-: larimize ““SAmiri-
i cuble waE a n-sl-:l::-nl:-: af LEE chrg
per Tanst While this may seven a lingle
high. it muess b remaithesed tBat tlse
high freiaency resstance of this cahlc
iz very meen lower than & simblar size
i condluctor &l Bronze of capoer) b
with & atiasded cable, the satal eerface
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arailable, sozasdersng all the @irarde @
zame, ix reinrally mms greater than bes
a simmblee diameter solid wirg, as the hinbk
:'ltl wany S |.|| % naly drayel o l"-E
surince abowut 1OIDRE of an inch lawlow
saile. Ot peretrating zny dwrther, es-”
aceitlly im radio w

WaATER MOTORS AND
LIGHTING PLANTE.

(2483 Clyde s,  Clescodale,
Urepon, mouires 48 Lo The Doree.powed
af small sne! Brpe wales 302003 41 YaO-

f'l-i‘ll.l..'l?l:n.

-|||.:| whaler

1, “We wial 1o say that undoubt-
1-1.1' vou will gain eeasidersble miomma-
1My an wiler turbine powdr plante, eic,
f=crmy ke Mlay, Flr-raoal .|"J“¢1|-
W IEF TNATATIES, [arr.-u: fipe wales jus-
higmes pre thdre shewn aom’ dhsesiteed, I.I'ﬂ
aleg the waler presoare, eif, foquifod 16,
aperaie then

Ht_!;i."dln:E ihe ebeiisichl equipsmen) 'ﬁT
pimir cuoesiling. we an sapedEl o 480
vatt d0-voh 1awpere T O Fl.m:lhlm
which is worlh abeat $eld (eld repalater,
#3500 additienal), 2nd s generaror wild
I'ght abone ten Slewnti ® O TN ‘I-.|||,E-
sten lamps,

Woes mky Use in GocnpeiEn with this
Qe fanor for imsdance, aiw slerdge’ hats
torica of the vl 63 A H. trpe, con-
yecieil in =erien: &edl lwo of Theae 2R
ponected om parallol, which ' will, give”
¥l Jl’.--.--nll: Battery with an ampere Bowr
mpaciny o 1 is battery wombil Iua_'lll.
the wem 3E-watk lampa dor aboat’ 0 e 12
Nours o ome charer

TRAHNSFORMER &SECONDARY
CHOKFE COILA

[36.] O, ' Furmwan, loa Anmpeles,
Cal, l.l.u.h[: i Loy niae af sadur Ligiss
Faimes l‘tﬂd‘-l.lr:."'tﬂl--:l:" oaile 19 use @n
5wl e, T wtali=alisclhiasges energy.

A&, 1. The choke eoili you mewxilon
tie lse msed in the scoocdary o woer
trosalosmer con wery well be compoecid
v 30 e 40 tarns of about Mo, 25 cnam-
eled mapnei wire with the LHiZis 2paic
a slighe, distamce apart.  samc ML
wangid o |u'.-*_'r|..'m cr impregnated wosml
por=a abomt &7 i chiasngler,

These cbikr gl are vepd oo sk
high grade mdio sels ms-l.:.llz-:l. and alie
they wre weay rI'||r.|. TR T ] [..l'twt"l.‘llllﬂ'

ihe comdencer pargve frem backing wep
imte ihe iransiofmer. Thoy cortamly
shieald Be wied 3 bowk secondary termi-

nals of the transfermer, and not in ocne
side only. o

LOOSE COUPLER WOoOIW'T WORHK.

(AL R Ik Il—. La Crosss, Wis,
has a.-mlu-pr.-'m 3 lope T30se- coupler ax

ilesribed  n Flegdreced L,rl!!rrr.ll.u'.rl'fl‘
for March, 154, and it rilmscs te work
prageerly,

A, I, Helative 1o ke professional

siyle loose coupler. 6 Ho WL Sccor’s de-
gign, which yon have comstrponed amil

En digs @mol epemis ey, will
By thar ibhis coapler swealld wock sery
fnely cmddeed. and it will recewe long
wave Trapths vp Lo .] 00 sieer=, wikich,
el eourse, covers the -'l-:!lr gEan time gEg-

rals
It is well o carefully rest ous and ex-

amlne your coaplor switches 1o see that



Al guis

theze ar= no shost circuits i
sl eompler yors meniios acll pprolaably |
Bave & wave el canneity Gp o LS00
[ Ed ol e e rilrl;.-h ilesirs = ‘-llllrl?.ll.'
condenser shacted across cthe secondzry
ol # Dimeme cvapler io faciliale tuai e ol
interference, gtatiz, apd ales ta help 1un-
g i dilferens wave lengths, 4= the.aegs
crdary cirenic = tened 1o the differens
wave lengths coming in on the zerial hy
rmeans af the variable comdenser and ad-
jusiakle sceondary wmding

FHASE CORRECTIKG CONMDENZER.

f3E) F, DMarkdale, Ariz, wrhies
about an clictromapl Do O using on
AT, 1L 'n.llli: ard states st he thinks a
proper eondonice conpecied n 1.:.rn1IrE Wi
it will =miz che magmer coll Jraw i
Erofer cursent,

M. L Adrer doe consideraticm of yomre
Al prablems, b ssems o os ps though at
|u_".'h¢ ihist e power trans former  stigis
||._-,-| ng your € reigl is rather tos smaldl and
thag wotid sccoumt in ome may of cotarde fop
the weanll emreent of onc or bwo afferds
passing throvgh the coil, even tleoizgh ar had
& CArTying -._|-a|:it_.' ci .-l:'.'cl:a.i AmpETel With
1 F-r-_'.]_n—l_uxm'l.:, lvw  Feslinances, e In

THE ELECTRICAL

them., Thep=

ather waris 'u.ll:l.'l i menis ba may 1 tha:;

pEbly comaldering ibe siee of frame
E:'_Jr-m:r e lyang your ecizout sod alio tha
sler of the wires in she civenii, that yon
avesload the said circuin In ghis case of
course dhe acion will lake dace o
deseribz, &, <o the Jamps woulil bz i Ted
;||||;|,l|' ne that  the 13- was TeinE
“swampod for energy,” 30 1o speal How
AYTT, ;\-rl':nlp_ il tla 1 A1 lar A ]ll.l!-l.'l HNIra
-.-r-|_,:-| iy of spuese well I"m-.'.n 'u.llr_-ri: tlis
"r:;‘q1'¢"1|r circit 3w highly |||.'Iu-: ve W
e vl helow :-:ur:'mﬂ'l for caleulsting the
capacicy in faracds nl cicnlense® aoeeasney 19 |
be shuntsd across the indueiance, '-'-hﬂ'l it
ranses Eee enriend I_||'||,|._ '||-1u|| | the ERLE. |
with & ferufiant low power factor.
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B+ (B pi £ X L :

Where: L is inductanes i henaries of
waoil, cte; J—=Ukmic ressstaiie of ooil)
ple=a LG [=(raquency In opckes.

Thas methxl of improvisg the powes
fastar howewer ig very rarzly used im e
jize a8 the eomdensors msually Gave fo Be
very large amd hence dheir icibal &osg o
prohibitve.  [n commenciil A, wosh. the
miual WAy B Eprave TR pOWer TACTET O
cormcet for laogmg merend, dus 1o highly
sideesive revciving circoir, s ta emplir &
symcBronous mater on the lime. suth 28
pind on mocor fremeTative arts o7 ral gy 0=
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ING GAS ENGINES.

T Hrank & .-u'..l_.'rm'l. Lyxetom, Bid,,
sgEcsks A nu (-1 I A ':. LE !.'-\_I|'="-'-'l'-
Lr.nﬁmrnl :r dar igniting a wipe-sek g

chigi e .'uul wan |-. to kmowr 17 it is praciaesl !

A, 1 3ot probably youo can very wel
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WEY vowm puggest, o agmiiig  voisr Eas
engiie.  lloweves, a: your make and breax
canimet wopte! glserr ebrealp e transfosmner
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il atilize ¢ regulor kick or fgnition ool
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=g ordimarily csed with vocr bate=ries. This

wil, densd to InEimie  yoor spark ab &
break B the engine oyimder amd alae L2
rodute the ¢hanee 5 buriting aut the 11':|':||=-

fomier wins |I‘1"’ ¥
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or plain rom wire i8 ol rght for aecial
CoSmLENCIion ;

A, 1. Belative to the maiter of oung
jron In warelss acrials wesld sy that in
w Jar ns the maner of copper=jackzted
iron wire is ciEerned in acrEtl ':.}115'.‘1?."-.
gian, it is #gated fo ba all right by ocs o
the foremast Amcrican '.'.'i:'l?'_li.‘-.'i :l.'JI‘]'.DI'lI.-E'I.
Frof, Ly, Alfred M. Geldsmith, head of te
Wiceless Tahooatasy, The College of the
ity of léw YOre ,

Alon, we ehn 3y that quikz tl::ﬁ"l-"} Dr.

[]. A. Fleming, the nottd Engleh Hadio

willsity and scientiss Bes atated that fueh
wire iz thereaghly frst class in every Wiy
for wisciess pesia] constraetion. and s facr
bz has said chat ison wirs wmith samply =
aleanizzd or one esrling is snlflent. Th=
Eg:u;.":i; apnarent of cuarse, feom the §04%
that i high Treqeeidr ewsrreat passing
slang e asrial osly peocliates to 4 Qentn
al abort 1/1C0 of an anch in eesl cased

LIOGHTKING va, AERIALS,

{251} 7. . Thackabzrsy, Tampica, Il
witles 1o knaw about domper [eom lighi-
ming wien wircless acrinly ase erccled en
raate af howses.

A 1. In megard 1o dke fear of light
ping strikieg ke sesial i a wireess ita-
ticm, will aay that maey gesple of oonese
wan nertals exery year all over tbis coundey
without any freuble from shie source, s
lang ¢ the serial ix pripeely |:.'l.'.||II:L-I:|r.-l (RS
Grat elnsa manner whenever elcirne fornm
zee In the vicindiy. ;

Alaa, it i best to almays ¢lose 1 grounsd
smiateh  frome the  aemal whenerer B
gocTrtor lesves the amaron or is awsy licm
sam= for the shave reascms.  Elestric dis-
chasges droem the atmcaplere are thus cons
dicted thromgh the grounding gwiteh dis
rest 1o ea=th i 2 moiceloss aned laznddess
matner, & Mo, 4 B & 5 gangs geousd
wire shomld abways b2 meed from dhe lights
niag switel plactd on the exterior af the
building to he gromed peaper; which 3
predoratbily a waker pipe or a pidce of meial
pevieral leet square baried in dasmp earth,

RADIO QUERIES.

(2523 Albert "Y—, Stamford, Tonn,
agke several pedilions on wirekas malters:

A, B Of courde if you slready knoe
ihat yon cam recsive the Arlington time
signals by sadio at your lecation with & low
serial ad sappested s dkeoe i3 read af
erecting an exiremely large secial. Most
probably an clovation of 40 1o 50 fect above
the ground with o length of 125 do 150 fect
im the Ext top secticn Wil serve yoo micey,

Yo age gndonkbiedly mistaken in pegard
to the action of moders radso telegraphic
receiying stalions uhbizing eryaal detectara,
ebo, as these sbiclufely do not sequire a
batlzsy ia sieel cases, eipeeially where
golena, silicom, eic. ase umed I3 the de-
tectar, Tllq ve grwabal peciifiers, as they ars
called, fedizate Lﬂ: precence of a pecclved
sadin signal by reclifving e escilletion
gramsmitted from the padie pending sation,
and absalalely alo e ave sny babbery cur
reid s iaedp them out by any relay actlonele.
EHewever, some Cebectars do use o battery,

CHEMICAL REACTIOHN.

(23,1 Easl 5 H.—, Eait Alleriswn,
i, anguiiees abomt a brass Elacking isrren-

L1

Ao 1 Deferring 1o dbe blaclong  of
henss with ke formula given Septombei,
1514, Tie Elegirical Exferimenter will sy
thet we lave tocked !mte s matter for
you ackl af iz esgper earbonate and amse
menia sclution are carefuly amd sbowly
mized, yo3 will bave ng froubic from ex-
plesbons; alshpnoh 37 may cllerveses some-
wlhal at first,

oo perafal by vieaplaning " Fhp Blesisinal Rrpaisvmta® wlen zrding @2 odvssioaen
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AUDION AMPLIFIER TRANS.
FORMER.

i#e ) Paul Prederick, Tifin. Ohio, de-
sirza datn om bodldeng & c@e 0 ond Taklo
'[ﬁn}_?m::_fr f-lr iiae mn aedion .:I.l.‘ﬂﬂ'.lﬁ.lll.'
-ciraits,

. 4. Tn regard to tfhe iransforoes you
spacnticn with a matds of ene o one for wee
with amlime aletectors, will say that this
i face wn very simily by using abont

three 157 spork oodl secomdaries with 29
“Eponl wire core passing Twonph theie cenier,
Thets (ransbormsrd ane werally  ars
saiigs] s that the batal resistance of the
csils equals P00 ohmes  Déagram by glees
here dor coppoelisg aame (s cironiz with
imadiong 1 T beimg the tramsdormer.

ACTION OF CONDENSERS.

{955.) Johm . —— “Lellahassce, EBla,
i ieterepped in e occlom and properies
af gondesser materizls

A 1 Your fawer of receil lide st
hand asad evadently vou are leboring uncer
o milwpatchiiaion as Lo e action of sen-
densers in gemeral.  The active part of any
cenldemser 1 Ll secibon of ele dielecirs
pg imsulation coxted on both sides by sagal-
tic leaves to charge it

When glaes plates are ored i building
a Righ waoltage comdemscr they are -
wariably, nowadays lid one on top of the
eiler, ihe apme pa im bBoildong ap & wesod
papes DOndensT,

In regard ta the numbse of condenses
plates werd In omy m@se for o eerfain oude
trassdormer. will stabe that thhs o8 eovrae
|,||-|.r|:l:|l|: win thr r|ﬂ|':|l|:||:'r. wills and vol-
RIe oocwdrring b the secondary cof samie,

& O, TRANSFORMERS FOR SPARK
COILE
(2583 I W. Westcozr, Zprimghielil,
. asks scyeral radio quéries:
A, B Panertet are wpeally prelerrsl
far operating sparth eoils, #le, dut where
A s available, small translormeis, o
the ssed-down iype ore widely employed
1o operade such spork cedls wpoio 14 inch
or 3 irch sire. Z i
e ledl-n wire figm a wmareleds RAer-al
2 upsally composed of e 12 or 14 bare
copper wire pooperly insifated from bt
baalding 61 other stoactaie, ard it leads ol
eimiar fronw U main agrisl Cat-top sce-
13n down 1o the imstruments. The #tamds
asd pround wire from the instramenis or
lightning swiich to  prownd  conmection
proger 15 composad of Moo 4-I1 & 5 eait-
d:'ﬂmr a4 segisrd by the fife underuritens’
Tilen

{Comtfustfrd from pape 1003

by the opmien of greal ehepnsts, that
flamts lived ca cackon dicxide and gave
off oxygen, thas mainiaining the balance
of the atweosphere.  The pepr plant in
the nlugs chamber sofacotes in the blaa-
fer of carbon dlovide jusr a8 5 Doeman
wdald,

THE ELECTRICAL EXPERIMENTER

NEW ELECTRIC BREAST DRILL.

A psedal and compact elecooie ddeill i
shown hergwitk which opcraies on both
alteenaticy current and direci enrreal.
Ve spindle spead is pegulated aatcmat-
ically by the amwrant of peessare the op-
erdtor places boclk of the drilk  The
swalele is oporated by the lever gatside
of the gw-teh eaves amd g wesd to $EATE,
st awl reverss the motor. The Sever
is spring-seatad o the off of ne!;I.rJ.'I o=
sition, acd by throwing it 1o cither ¢%-

e gopiion the motor s rum fodwaed
ar in the reversz difrection, aeeniduig 1o
whsth aifestiog the lever iv turnzd, Tha
motor is quickly awl easily vescrasds no
maiter wheiher 1 B2 runaing st full speed
or mat. Ti is boil: hy the Temco Llee-
tric Metor Co, of Leipeie, Oble, This
Toreast dall 1 cnaque an abs Compaciness
and practical featcres, all gears i
woll encloscd,

THAUTATOR WITH NO
TIE-WIREA

A nowvel insulatar for teboerdpl &
telepling liied 12 thistested Leicwilli,
and i so designed a3 to require e tie
wires, The lee wize habils sell,

I 13 k=owen pa the Friiz Iesalator,
and ke principal object thereef ia the
production. af 8 mmple and  eiizien:
gizans for lodling the wires in their cor-
rect pasitien without the aid of any
srecndary Aclusing mcans,

This ingenions insulator is provaded
wi'h & centrally-keated
shot upcm L top there-
nf. as phowm, which
fesminaes  im dliverg-
ing  chanee]  porticnd
oi ithe end of ke &lot
& Hossliy of lepenl-
ing  1Eps  ase  formed
EHHE eacls aide af the
irgulatar  amd  sonet-

@ tubr means for lalding
the wire in i =;orrelt  posidor  upm
the il'l.‘ll.'|i'.i.'ll:'I thicirl fen ||'=l|3 10 irl,.||-|
latar which will effciently recnin a paar
of condsictor wires without the aid of
grcondary securing means.  Sach o e
vied Ehved a great amount of tleme §n
labor, and saves & grear dicouat of wire
ardinarily wisd fog tizing pusposci, The
wire o simnply placed in the camrezal ekos
bect down amd adewayi, and then up,
11 s dhen secored LPAIDST WY SO
forces tendang 9 dislodge it

h NEW

WIRELESS S0OCIETY OF LONDON,

The presidental address of ile soelely
wik delivesitd on Twesday, Jan. 26, st
the Imitinabion of Slecivical Enpmeers,
Victoria Hmbaskment, Loadon, WS,
Mr A Camphell Swinton, whes eomn-
toves to Eold the office of Precidect for
anziher wear, cliose k; i
his addresz “Some Electrical PRencam-
e Thez address was illesicied by
EXDEF M il 'p:l:'l'ﬂl.l; VOFP interesting.

arf L maliject al -
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The Irasracksen bk msde 8o olear Efml ey
ong cae araersEer (L even tbeesh ke his
Baak a4 Vimwined &l doal e

Tlie paicers o ihia achool o dus ta tha
fact thag wo glvo he siedent @aly whal Da
mhaculd Kaowr i arcer o bersind cMmpeiEnL,
nred wa o mSL Wasmbs big vime ard =hart oo
uaeles=s mAalldi.
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-'II'LRI:.HH-" A MAGNET FOE
WIRELEES TORFEIND,

Joba Haiya Hantimosad, Jr. has taken
cut over c@e Bandred patents on his
wirelgss torpeid which g prondsmre =
Ly milatasy mien to be a radical develap
mpeit 3 mellEary engines

The mireless 1orpeda travels at & 23
knot speed, carries 400 poands of es-
plesives, gpainan the Milpound copagity
of the precent terpedo, sml responcds
aplemeEtically 1o radic or *ur{“hllhl'
waves, which may e direcres] agains: it
hy pE CNeEmy.

“Instead of Seimge predterield Ly La lighis
amil wirelessz, a hestile dreadnocght lit.
erally hacmmes 4 anapne= fasr e LOread .

SUNBURY, PA., AMATEUR
oN THE JOE.

Wralwrry, of Foorth strcit,
has '|I'1|:|'l..|l..j'\-c n o fine welreledd feeciving
i I apparalus & Very Afidalive
ard will receive messages from all paris
al the United Stztes and cven the beor-
dep towns of Mexied anid Cnmtiili.

Charles =

UNDEE-WATER TELEPHONES

haoe recently  perfscted by
. Fesscmden, that weighs eight
bndred pounds, aooar lie sice of a
Inrge padkmg ciss, wikich necds stremg <us-
rente of electeicity fiar ils aperation, has
bcen constracted for telephaming shor
dissances chromeh waier, ar for 1eies
raaliing distances of from theely 1o
iy miles wnder waler
The diaphragn: of the telephone, core

rr=:||-||-"ll1||' to e tliin |Jl.'l=" of japanncd
sheet metal $has iz generally 1o be ohe
werved in the drapamiiice nnd the re
ceiver of crlinary relephones, is a preat
ilisk of atccl nexely bwo feet afrass amd
slimog; arn inch im thackaess

By mcans of this telephedo £ 38 poc-
giale mot only to deleplone :-Ell'\-l.l dian
terees  and  telegsaak  long  distances
under water, bust 1o deteel wwebergs in the
peighbes =] 6f o veseel

Vilsratemas a=n* out drom the dcle-
phasie vall #eticra e echoes fram the qea
willgmu aF feam an icchorg: amd By
pienesring the time taken far the re-
rmrn of the echos, it 15 poaajale Lo ost
mate very closcly the dises nee ¢ [ an ices
leere or of the boltom,

'|_|||;| ingirament = iﬂl-\.[u-rlllh: 9l moale

A rele
Dpod. I 2

.l_]_tc'r by & der=clk on the ¢ I"||I|' and wires
-rJ.l- = oalfoape caireni of eririciky b
M. This oower couses the heayvy dia-

vilsraie at the ratc of about
aidas o secend, amd
the warer carries thesc vibratseaz jisd
a5 a0 carries £omiad WIITDE, Al The aoLhier
il of he wires a delicste telepbhone re
ceiver caclies s vibraiions—iheo hetter
resu.ts Jor long :l'i"ll.'lli"\."l are obinined
by eatchieg the wibmativns io amotlser
g ceecvang apparctas deviscd for that
- Fpear,

:.I.- L Lo
aye anndred wibir

Leeates Buller,
pae 230
The gereral feas

Induction Balanée
(Coentinmned Jrom
was acsacabely derernined

jures of the Hughed mdectiom balunce
are n_pn_“-rl_.:j m Fiu. 1, in which A
aml [F donede 1we pasallsl cquel ¢old

af wire similarly wodiel il so arranged
that the distamce Between themt ss add-
j1|;:|:-_'r'| at aiall Thesre donis e coieiaecierd
by Hexaale loasds, a3 --"l'l'-'nl willh Gl ier
par asd eopial e il O oaiml TR I'|I]I-II"‘-|I|-II'|'
wornd, wounted parallel ta each other &

a hued dispsice | Inte thie cfeaiit of .".
aiml © i3 imerpolated o bnitery r~||<| I
||'.ir||-|| 1z ]'. alifz a 1el rl Wiesin: 3
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THE BEACONMN FOUNTAIN FLASH LIGHT
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i Flazhlights, Bratteries, and
Electrical Novelties. For
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