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were revomibed ssparately om scparate mee-
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costaining the photographic sownd record
and thence onbe a selemun cell, wihch 13
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loud speakimg ielephone yeocnet.
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THE EDISON LABORATORY AND
THE ERAINS BEHIND IT,

LHag &0 h.1.r-.'||_-.- '.||'.'|.i|.i:|:" th Eréat var 'u_-t:,
of wanderfal inventicns thet have heen de-
veloped in this small red brick bailding
partly covered with creepoig Ivy. Thomas
A, Fditon, "prince of woards,” hag gpent
mary vears and fabealoes soms of money in
perieccing hig bundreds of  inventions,
samie of which are mare or less familsir to
al! af ns :

The photograph berewiia dkows § =pren;
fleeness of AMr. Edison amd g large lahos
ratory simmted gt West Ofmge, N, . Ee-
hled dhe large front windowrs iz the won-
deriml libenry, It i3 in this DLibrary whers
Mr. BEdizom s ereireied "w thossands o
hooks of ewiry ooncsvebis notace when
Lok ng up dits for expermeats

Verions departmeents  are distriboted
I'||rl-1|¢'||l'll i the laboraio ¥ 1'"I5H: HE, smcly ws
the chemical desariment, where (Bogsands
ab cher |L'.-.1 1r:.|.'|i||-||-.. ae EIiI:i.'_.-l'Il_l, simil bl H
alsa the elecitical, mechanical and Tessarch
Mepaciments. [t is in the latter depart-
ment where Mr, Ecison himself keeps con-
timially busy. Every facility is afforded for
therough research in asy branch of alez-
irical engimeering, and @ #aff of technical

Mk The

YPriEge &l 1
W
Plects ical oy
W il " J Likoeck i
Thommes A.
x Al Bt
Eddion. Drammps, . L

eujeris are kepl Lusy at all tmes, delvne
imip the never-ceasing wosders af Dame
Kalgie's 2ecros, wnder the gundanss of the
mapier mind,

bards of light and dark tooes caled wary-
'ina' depiees af :li:::| 1 e ieach (he seleoiom
ezl 16, Hénst tie ¢ell ae a ‘U:'ﬂﬂ_i-""“."
clanging resistamce, which s eleetricnly
cammemented to the lood talkers 18, placed
arvmrnd ile theares,

This loud-speaking telephone ressver |a
st o a pew poinciple employing com
pressed nir.

The asieal wwilial of reording pacias
grapacally the woite on a moving film or
:-.l_up- i by weans of 5 manosnelipg capgua.e
Hame, This i arranged ne per f3
where 3m areiylens pas eolumn in cham-
her O, i caigscd b vabrate by the vasyimg
aleztric ctrrent passing throcgh (he mag-
met eoils K. contralled by a mscrophand F
and battery G, This gystem hes consider-
abl= procme for the feinre and opens up a
waonpderful field for experimenters

For the latt morth radiz amatenrs and
l_”n.l-l'lilllf'l iers abosit Mew YVark havt doen
previly pissied [ |ii1|'!'|i"|j' 0 (e pnwr-
eriul signals Hashed aff and ofn, the pitch
of fh=m beifg quite oot of the ordinacy
Thess sgnals are fransmilis! by tJ'.rll'n:'-'I"
Mnrcosi Wireleas Tt]-l'[l some  af Wy ana-
WEEET™s, New Vi

EAPERIMENTER
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THE ELECTRO MAGNET PAST
AKD FRESENT,

It is mow e years simge the discovery

af the magnetse beld which smrounds a

Modorn Trpe Bicctro-Ma
iroam  Erelght

i Liltiag Pig lrem

Lar.

condurtor carrying wneleirie carrent, 1na
wis dizeovercd in 1EDD by Oersted. of
Cogenhiagen, Denmauk. We are hercwnth
prepenting on illustcatbon of the first small
eletrn-a agmel, which was made h]' Fara
dav, Such elgei=p-mognets wene difbheadr ro
make, of comres, i0 the early days, as ihs
copper wire hid to be lnmalsted by lomd
or else specially made up in o hard spenm:g
device. The other photograph chows rhe
latest lifting magnet which i widely wsed
bty large iron foundrics for ransporimg
aig bren from one place o anotbes aiload-
{ng freight cars and the like

FPowerful electra-mageets are ofen udil-
jred in lifting submerged iron baodies, such
&5 parts ¢F |u::|'|..u|:1'{_ barrels of nails, &S,
lonss in afemrer wrecks

Tha prepent ebeccrie lighiing system Jdes
pends eniirely upon the electroc-magnets i
the alectro-dymamic machine, driven, of
conrse, by @ prime mover, uch as a skcam
eagine, e, Fraciieally the entire elec-

Eaily Trpe of Hierire-Magnei Such sz Llisd

by Faralay.
iricel 'rII|1||h.".:; i Boaswred [SHENT Mersted's
excch-making discovery.

Ume should always speak of the slectro-
molive-forae [E M. P.)} between fwer
poicky sever of the E M, F, ia & cimooik,
except when one I8 speaking of an indnped!
E. M, F. pr woltage
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The Role of Electricity in Film Playvs

HOTO-FLAYS of modern wintoge are

at lasi res .|IJ:|.";‘: the wonderful pasaE=
bl ||:I-';= = | inﬁ:::c accoenpli J:I'.l':mn. 5, such
as “wireleas™ in making their sftorics of

mofe thin ordisary of .ﬂ‘ﬁ.l g imfeTest
Notably are these stienbife facts wtilieed in
w -_.|T||1.g v ibory aid pogtrayal ol wthi
Drothers’ The frploss |j Eigine and the
Lniversal feature Blm play, The BEilrck Fér.
Thse [l-i8 Lie [T ARpE TS [ I|; ||:|' LPald
tific in a popualar way than anything pro-
tluced heretolare.
That thoeasands of
daollars shounld have
been Investdd =0 pro-
ducing them hrings
to milsd the trite ald
adage thar “truoth is
atismpger tharn Be-
bhaf.. 1 his BRs Deen
Proven b tiene and
Zpain, but mover
more  forclly ger-
hnps than in the him
stories that we are
pow  Envored  wath,
[T H |||:qu:|. thost
abave mmencd
We shiw  heee-
with sevesnl-allusirs
tims it e mgre
intefestog © rahical
nEnmenls frann Lhese

two film master
peces. AL g 1 1=
seen one of ke
greatese elecirizal
devices  ever gr-
fected im use. i%

the "electrica]l pe-
Suschtor,” invenicd
b Dr, Le Dux af
the Mantes Laale co
Medisfine, Framee
and wheh machine
HE I:.1.1|'|:.r brosght a
gl bade to Llife re
cenlbly ont om the
Facific Coast afer
physiciang had said
t:n; she hod been
ilemill for hald am
howr, Arnold Daly,
“the  selestil il
tective.” Iz jhown
A n: |.riu.|.- T h e
switehboard, while the patient if *
n the persom of Miss Teard White

In the photo ar Fig, 2 the “scientific de-
fective™ i3 again serd wearing a beard),
arid here ihe marvelows Poulpen telegra-
phone, the ciccirical imstrument that records
5.1|:"|:"I'.'|'|. on oty moving steel wire, iz being
t.r:lr'nqcr‘l I..'- the rear o7 a tele |,1|-:lhi switch-
boaedl deteetive |:.JII~ gt E1an] then
kave the I-|l:-_-1'a,_'-'|.-:-|.r. installed bor & [ew
hasars the lelephone comversabion berwees
the cofsprabtors méanwinle i fzith r
rexniriled by the instrumest

Sladne”

By H. Winficld Secor

Eltriment and 118 i mporiant mesgags are
removed and in his keboratory “Lraig KRen-
nedy” reproduses “5¢ woice record and af
e gleans the conssirntors’ intentions
JIANY Dare WO 1|‘|-|"'fL elaotries] deviees
are -'.-Jr;-u-l'u:r:-l in 3 J-r Expicils of Fl'-n'—-t.
O of thegs |-.l|-‘“ knawn L T-o 1T
5E I-:nlum cell, whichh changes ks elestrizal

ance when eXposed ta light. The stcip
of flm reproduced at P YA shows the
velsknown E 1 ‘o seleniim ol with

polarized relny, bell and bettery wed in

|EIJ-I_\|_., characiers are aobserecd recHving
a wircless messa xS Oy the e -cloangi 153
short acd leng sparks on the fromt of |||¢
switchboard, '}f course, Lthis i somewhar
fantzstic, 28 wireless g ki ars extremely
srall currents and dovariably Scterprened
through ke medivem of a cet of ﬁfn-.m-,-;_-
lr.':,l| e PECEivErs. lower=r, o lend
e chEi and life fo the |'Im fosy, the
sparks “comang m”™ are undoObicdly misch
more sfiwacions in their efeer oo the ky
ainnoT,

Fig. th.

ABbavg: The Sibonbum
=l fhatlil im = Hx.
Haite o Elalme™
il i, [

The | areat Fiem Flsya
Are 1LfsingF  Fefen-
siwely, A pplied Scien-
Ll Apparafus aind
M obhoals,

Filg. 1. Shows Miss
warl White bn “[x-
nlaing sl Elalna ™
Haing Hrlu].-:.‘lﬂ.:.,'.
' Eleilr i.'lh i
E r ‘-n:-
A= g
& Enrl '|||-; 'l-'r'lr-r\--
] .'I".:J-:-.[r.h biw
I-_l_-l]: "H'I:I\.ll I
g 4 coim
Wife or the Freli—
[ o

feamre film. The Aazh of a

15 Patlé
. -
piatal 1 the conspirator’s boase Jowers the

reticcaros of the selerdum call on the lapel
of "Lramgz Befnody's® coat. ankd triigssnls
i dgmal oVEr 3 WaStE DOdRIBRE T wangh &
window to the police who are walmg to
rald the corspirators.

Turnd ta the pewes film release called
Tag kKo a.'l-:lJ:_ i may o sald timit bere
mary of s Scicpbilbe poddibiolies not Jmst
il T frdm lae SiaF e - ks ¥ e AN
porirayed o ihe mystericns lale i3 depicts
s perfectly an the seteen Al EN:H 3 the

s mmportast moment depicto
emacdies the alira- -\-ili.'I.I i aelivrvement of
IeCiig Over 4 wire” ns vet to b porfected,
bt which has experins I.i.'|:|' e ver sl

1. kg 4

on m =mall scele 4] H.l_';r :":'.||11|i;'_ of i er=
many, and others. The pictere materialised
wr reprodnoed from 3 digmnes over am

electrocal wire appears on the rapidly rotate
ing e soen on the fromt of ke swilch-
honrd ot the left of the photograph

Truly, the “movies™ are becoming mcre

L !I'IJ.'II HE ey I._'

THE ATOM.
bir Wil (Fokes mecencly samd, ®We
are of the brick of sirtking develoomenis
noour  rewlen "l of the sr-ucturs of ih=

elualve At An i A 'ﬂ AkE ".l:
“rlusave acone® for every allempl o dis-
cover ot has bSeen to ol ‘urther inta
e durkness W Willlam saayn

‘o the brmk™ he means that posnl @ the
where mechamsmal = hare dome
their beoat and material dedrctitad oo long
er apply,  Just over <hat brink ig someghing
Bespdes makier. I 12 Fames oF Apereh and
all sne can know of ot 8 e testimomy in
germa of light, hen: ar clectnaity.

It beg fomg Been oacpectod tha: master

0 moce ol fmotan, a9d new the slugve
abcar will be called wpon to subsfantisbe it
Thart is the Sursose of science tod 1y '-'.|_|'|
apae §0 pacoeesds and this whals u |-.--.r'=r: 13
onlv on ERpresiaon of power, what affect
s 'wl going 1o lwave spon our philasephy,
e Alscalomy 1r-:| humag destmy ptsadi El I
AR 14 O ¥y 5 lile haieh o =l ercin I.|:I ¥

what 13 FEoingE ko :b--_l_llld:u { tha |-|_'|-'|"'I-\.|'\-
won I|" Il- Wi FTEOe T I-‘lll ar I'|III' = jI8=
eitructible 1t i3 @ very iobcresting il
=l

A SC-wall TngEsrer l|.-|I'|'_| eosss omeshal E
pent per hour to Biicm, el cofpend cost

of 1 cents a kifowail-l

HOVEL A. C. FAN MOTOR.

A\ new alternatisg current Tan has made
158 appearance m which vaciaton of speed
14 oaired not by means of a rhessthl tos
by rotating the windinge of the fam The
zedva TEREE af thiz & et ||||: '-.l.I may he
started st sy pasition of the windi g withe
~'1|-:.‘l-l-.'.'-'l """ i cat by merely opes-
ating a push 3"-I'Il.l'l The energy that i
consumed by the fan varses will s specd
When this fasn iz peratEng at  fuoll
speed it takss B owaits, and sl tbe lower
speed [z coneumes abame T owatlte,

Lhne
equal o

mechan eal horsepowes (H, ) &8
IS0 oot pounds.
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I'"he Work of the Electrical Testing Laboratories

The rapic development of the electrical
h..jm Fy as made peccssary the solving of
g1 maay electrizal probleme. 1o medt

liee

s
formed in Mew York Sinde fof the F-1l-'=

this conditon a 2orporation

poee of makin cl.ecl:n.1! tesls and =alvin
electrical pron With the grewih o
the imduiry :I:t*-nq activities have expan

ol at the presemt time the Electrical

Testing Labwralorses, Tz, iz complztzly
equipped acd ha: agsemed a stafl thar
cuglly exg wrwenerd i elecirionl, phiofo-

|rp;1:'h|;¢.| md shyeizal megts. The fo lowing
|||l Ill'u-:lr!l.l B i I.1{l'.i.|l" some of the wark car-
ricd on ot the Laboratories

'I'l.- 1 shwws m large high teesioa trans-
mispion lire insulstor urder on artificial
rwin 1s=st. This lest is made te determing
the periermance of the insulator -.h-:ﬂ ex-
poicd 1o wavy rain and wind conditizae of
wieaiher, 20 a8 o deermine Low it will
cpevale muler the nsest unfevoraile coodi-
tioms which it may be cal h:-.l upsm fo wili-
saml. Tlos imulasor 18 Seiag ested ke
determine the poist at which an are will
form sroumd the insalator. In this case il
Iz abogy 130000 volis. Water is appl'ed in
a fine spray froom ooccbes &t an pagls of 4
degrees from the plane of the maulator
the aomomnl of precpitation being one imeh
in five mimgtes. Many sach imemlarors are
prurchased suhjsrt 1o the Labpratories’ in
epections amd veats, the Laboratories’ ine
spectnrs being sems fo the insalator inctorics
to maks the tetts in crder to facilitate ship-
mient, As this dime over THOHE pswators
Eave been submitted to the Labosatories
teaka,

Fig, & ah:..'n wa gensrators giving a
Sifrent ha:'l.'r.n: a facs sAne Have shape.
Ther are kiown as Veeelasnd shie wave
|:.1:|:|.|IJ|.'I'|:|:': and are used 15 1eating b tele-
phonic fregeencies. The two machines are
ol similar eomsteacbion, consisthing of a
mercury  vapor tohe w0 conmecied o cons
denacrs and mdmctanes emls that the im

];-l:-..a.l'q r.rhe'r’.. FiiFFEE ] |-| |_|.-|I'\-|'r-""‘|'||"| Fiudi
m gk Jrogms ey alfornalong catrremi. Thedt
inductance cails ate the fao |=rl'||-.'1 wotly

ot e bock 3= seem im the pictmre. The
third coil i fromt is e secomlary ool
frogm which the emergn; i inkgm, The

L LN H S af l||"|'|||r W 41§ ihe two machim=s
ns shown Bs 120 to 3,000 cycler per second.
f'l|_|p|_r r||.'rk|I—.|1r|rl| can ke 1:I||r|'h‘. LAY
ing the conderses er by inserting other i3-
dustance oople

At Fig, 3 i shown the methed of tests
ing cleciricians’ rubbey gloves.  For this

Laft; Fig. & Vresland Figh Frequeancy Mer=
eury Are Lemsrwinm,

T |||-||Ill||

T “]] ﬂ 1§ {

i

Fig. &  Testing Dlecbriclang® filoves
“Urder Beversl Times the Veltegs
They Are Rakzd AS.

Laft: Mip. & Raln Test of High Tenilon
Impulafar. Nets Afe sl Hrmak
Disiharge B Fid
tesd ihe zloves are fillcd wath watee 1I:I!:I'-‘

imcnereed in 2 pan of water, one fermamal
being connecked to the water inside the
ghove amd the other tefimin gl o ih= pan
The glaves arc tesied at various electrics)
Fressures, e senaln g mpEn ihe service
which they ore expicted to perform. The
gloves showm i ihe |.|-.|:u|r were lesbed at
LG volts for Fve minuter. In this gest
the rhecivical pressure iz great coough to
PUICIETE the glove in any part which i de-
fective.  Tests of robber ghoves are, o
LT vitally important, ss the 5:1‘.11 il
the wiramen wha mest 'rr-:|:||-: aa live cir-
cuits is of of the first coasideratioms,

Th= r:-l-aﬂ'rm'h:. shiwn merely 1I-il-:|tt
thres of the activides of these wanderfully
well-equipped Inkornfories. “There aré hum-
creds of tests made by this company which
ruight be deserched in the mme way 1f the
gpas: would permit.  The foregocng i
given as a sample of the kied of service

performed.

L"IHIIIIIHIIIHIIIII AL CENITTARRN LT EL LT L]

LAST CALL

H‘.rg miRRg TRl ||.|'j|_ 1ad rhe wsmib-
;r'1 '-r an prece ..1F Tr ELECTHR!-
CAl EXPERTIMEN .|"- R fSaff I
SLER, Mt o te powr inferesl b0 Ewl
rirtae R0 wekile ri peise fr 2o Poan

THE ELECTRICAL EXPER].
MENTER 1w the greafesi oelie fas
day in Elecirical Litermiere, T e
eriemal lo sibgirine te o oo 4F Ren
e year, 5 comiyr 2 wyears  fer
0, 3 yearx Jor 85150 5 VEARS
ror X, (Foreigen peplage fo Be
adiled )

ETA LT R R T e e T v v e i f|

LA R AU LA RRE R LR LR LRI LLLET L]
IIII-IIIIIII.““"IIlll'IIIIIIIIIIIIIIIIIIII
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CATUCHING FLIEZ BRY ELEC-
TRICITY.

Think of st] G660 790 W6 (6l b= (e moT-

mal mmber of fses o single Ay will pro
cuoe from April Ly o september 10, pe-
cording o the official statemert of De L.
() Howard, L. 5 Lovormment expert

The elearizlly driven suction far and
cage here portrayed has been especially de-
gigred 10 meet 5 long felt wam and 15 be-
sides anl:lliﬂ:."il e

]5'.' hookimg at W QINSEAHCR One nof
{asriline with & scton &/ can casily compe
prehend the operation. A powerfol soc-
tion fan is attached to the motor and the
:|_'ir,| lmg: or Biseea ilia: Ay o drawn imo
this jan are blown s a & ‘ol maps Var
r|||. Vs af mr 1|r"'|| wers are fmroasher] with
tiis maevEe, and extenmians of 2-inch pipe

= be rudde io any dircction o
sateh Hues, dirt or meess,
The featare of the epenge that

i added o chis enaldes one 03 pa-
trify the pimosphere by water, a k-
the crip cop ui the lop of the cage,
which mowsiens the spo makés

the spwgpe ablsach ithe dart _i!1 the
pimosphere. The =age b casily re-
el The light attacked ko the

n:.l,-:.ll.i iz for the surpose of ariracis
ing inseces gl ni r:'l*: bme, L mirror
ig plaged in jos sion wit removables

dmp;; durng ithe cay bhme any
gweegr  materin]  placed  an har
openings will afiract the fhez i
I BefuaERfy o pEav de Lail io al=
tract Hich Bomana ol or banpma
e, wtale beer o mmplatara wiTaeTa

Tt zafn be set in out af the way places
arid plpe comnections maile, or it can e set
whiere mesl ies or maccts accumuokte.
The recline 'hl']glln .lrFPI"IA.h.I..l.'.f'J_r
pounds nad is thes poriabbe aad very casily
mavel b place 10 %l: {2 [ CoOnSuns
ns much powsr ap o 1 gand e POWEr: Cars
w Limip.

The walue of this mashine 10 earmbs-
ail  mei, huichers, restauramts, basers,
elayghmer Bouses and, in faet, amy |.I:I:E
whwre flies gecamalate canmot be esli-
mated,

L8 o

Thel Afirsuis amd Canches
the Terribh Fly,

Elrgirkal Machims

Th=D L & W R K recenily condupcied
sipgcesafnl wircless telophbone tesls between
a moving traimas and siafion sel, over a
ramge of B} meled, M moustimoes eountey,
Eegular boginess marie up the messages

The aversge person bs equlvalest o 17
of a harscpovwer, 23 demematratcd by
actoal laboratory fests.
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An Interview With Nikola Tesla, Electrical Wizard

By Samuel Cohen

anbt abamt 11=womar
=t faster when vo
albeval L et a Tainoas I‘-
entist, oné of e fo
ibe world. Before yoo go you

g, Jt dide't beat o second fosier '.L.'.:u:n

spodieeticn af extre la
charges, fuch at here ghe

This display of sparks w IJ bBe the mors
appreciared ] |.1: iz sfated that the
sLreansers ; j Lamre ¥
feat and ohe

s

p, perbaps Lt
1 of the hig
. Mikala s

aigter oifls
fhem L

vou entersd L
Az | stwsnl oo
writing ro

il
AT I, hl.' ¥ Why
thas ElH‘ | Timd 1! L!l
' ientists }

entered 1
_wiran

1
"|r.r|. I
el
el

| . T El
r. Mikola Tesla
stood in the corner of the room
] asksd Tam :rl.l:ﬂl: i
£ Tesa 4'. Iy m 1Ir~1
e Frsl of some of his experi-
Me FErs ago, "Al'l.l!"'1 e l.rl'ﬂ'u |:d.
|[ ihe largesd eleciroral  disc
b

£
SO e

rll1 F:II' |:|n|| mhk
irrents ot heeh § ;
1 b made 10 TRAY.  The photograph
I, ber&with showr, i3 amne of the |a rtr
Tesln apparutns for the prod: I-|'|| m
;.r1 frequency, high MO8 EilE
18 for his plamt
_tllund"- Sprmgs. At ikiz plant and in
the same year he made 3 nomber of vakbu-
sbie dimcoverica., Among these was one
e which o patest was recently granted tn
hor.  LEiz pakent covers the method

Tax Hhoio Bhewd Lafpesl '-p:lll'l-! Evad I'l:'rJl.I-.'H

by Mam  DEF.
e ] .frl-ll Spark 'urlu.rnrrj

ks
M.

with a masclnem potential of
PO D vl aapplicd b this
macitdne war 30 k at:s.  These vol-
ages are hgh encopgh, but Mr, Tesla de-
signad larger apparaties capable of r-.u:ll-
ing a pom of 1000 valiz, A ma-

B pmperes

Tesha and Hiz Marvelons Wireless Light. |

THE ELECTRICAL EXPERIMENTER

ated that ke had
|"|'|”I|' AT ELEiE-

B, canzed br “halls of Ere” strik
img omg inec: the zimosphere.

The meiznl balls thig 2ail here shown
e £ em, im diamm The cu-reat oacil
Toa Trefiie

img i

1scharped wirg
iw ] 1f omes as large @
mon lighinnez docharges, and te
illr 'I|r'.|'r|'1 twelve mil= away from the ap-
Mr, Teasla iz 'h-l-l,l"'.td e mmd
jmie ol Fars L—. [T e
rempricable mman spent a
limr  amd FrimEy
4f .13} apparatus for the trinsmi
R |=.1 EIRIEY "".I-.hli.ll thar

|:"| iz hlg'h.l'.r exhoegted and

p FElC Thir wlecs

toke ¢ ob-

§ = -“I'It |'r'||i Id

hich & sapplied with an ultra-

ency current. ‘The tube was o2

medted in amy way to the apparoine

. as the corremt was semt through

2 koo a high potertizl current was

indpeed 0. the huelb, which vaparized |_|M;
dropg o mercery, caosing it o glve
a bhr lllllrl.. of thomssnds of <a

'|'n:-|.v.-r, - 3graph wag 1aken |_:r tlse

wrth an mstantacecds

sare.  Mr. Tesla hazs a

ur smap=shot ex;
e oW A ]

| Leranfan
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Baron Minchhausen’s New Scientific Adventures

CONFESS that [ put
i & had night I'E:I‘
mr firet wireless

By Hugo Gernshack

waem  ta  canverae "
"Fir two reisons: The

s 0050 Deing chat 1 kngw

gclephome dalk with B —

v HAON 00 that mems-
ﬁme December  naghs,
My dreansi wern wild
and fearsame amxd |
awale ab neEnt inters
wals  bhathed ﬂ:rr -
tize. The why mg
WS B0 TMOEAZAY, 2 prC-

g, that whea I
ﬁﬁﬂm: the next
morning [ begam fo real-
Iy dembé if the whole
-r;in hagl mof” Lheen &
wild, estravngant dream,

Ag yet I had mor iold
anvort mbout  Missh-
hagsen for fear of im-
criiable ridicube;, §3 WhEn mOoon A
spoens! T load Teeciine Uhoroughly *:_-!-ﬂl'lﬁﬂd
ghat 1 he2 dreast the wicle thing from
hegirning io cral  DBut wihen I sat dewn 10
jumch and my elder brother asked me
why 1 how! kisocked him dows om the gioird
a3 his retern from the lodge the night be-
fore, | koew iast the cposods wmg not 3
dream after all. So [ iold sy peaple cf
my exjmiichis anvd recited ey comvercition
with Mr. Méncdhhmusemn, They olid not wax
very eathaissstic as the story pro i
When | had fnfsh=, my faiher took 2 decp
breath, gave me a queer look and 1aJ-JI_HI
hisz forebesd wth s fnid=x hnges. . Fat
was the extemt of hiz commens He then
gave Vent o a disgsied sport amd started
with the seap. 3

Sy yommper Trodler smmg b3 L tume &8
“:I}I_l-h'a&.':rﬂrrr Huse fm N orgady’:

“When the Nebks arc getbsz ripe o
Lquirrchowa ™

ﬁ, oller brodher remarked ensemdly t]l:l._l
he had read nod eo long age abons aw el
nent Fasbers doctor who feted that stirong
woreless waves had the peofian progerty
af !Ir—"llllhnlhllrﬂt explosbors inside of the
Bepim. A cobores actics, as it were Tals
he il prodecsd what the doctsr termed
a “werelete brs imakbaran 1"

S rather dangereus dissee, closely re-
gembling hydrepimlda,” ey brobwes S8
maked, before atack ag his pew.

The rest of my Exicaily all made similar i6-
pdligent cormamcots, and os the ease prowed
L s, 1 erpe quiet and sald mathmg,

hat eveaing, Bowever, shortly “winre
il o'dlock | smeumoned the yawning, a3
strepercns members of my [amily lo the
wireless oaen A installed om E"wm.’
head a wircless telephome Teewdset, which
laiter weee oociected 1o my own trusty
reeeivers, | thee told my Hitle amdince b
waich click aad be prepared to liszen
to the mois sermarkable dismwrse ever Beld
besweer (wae humars, Nop did I dizappaint
wy aundbence. Toae clock Tl hardly fin-
ished striking the ecventh hour, when the
(to el familar Wghegitched screaming
soomal wes ward agaip, and a few secomdh
Iater Mimchhamees's woice vilmated -
fullr in my own, a2 well as @y oedisrces
recEverE s o ) .

SGgnil svenings. =y son,” be paid n hos
seemleheal vo'ce, T frosl youi Bave had
plewsant dreams gnd that Iaet alght's ex-
pertesee has nat dissarbed you oo mukh

I hastened to reply that T was domieg
nizely, bot thas 1 foumd il ddificele of per
smding my doubticg Themases that hes
Fouke had really oome bk L life.
Al tinis Miinchbausen luughsd heartily and
waid he had expeoied tha* mach. He sdded
thae 3l farther proofy were wanted, he wonld
e mppy to give soolher hisine exhimion,
He -.:-Elnl::red in addisios to swoeep ihe

Baren Minchhausen.
serial of the year.

—_—

How Munchhausen and the Allies took Berlin

DU will chuckle with glee over the latest exploits of
This is no doubt rhe scientific
It accomplishes something uwnusual, it
amuses while it instructs yon. And by the way: just WHAT
makcs an apple fall from a tree ? And what do you know about
the myateries of Gravity? The wily Baronm will tell you.

e

you o = & trwrhiful fne-
dividaal the same gs my-
pedf. far - Tamed amd
knewe af soch in yolc
coentry. The socond rea-
gon & becavse 1 could
henr your wireless ag-
mls, right here on €

maoon, provimg to mee thak
yem were probably the
only omt wita whom |
might converse on Faril,

s, My judgment, as useal,

maonm's dark quarier in oany color we de-
gired thiz very night, in omler o colivizHe
even the most skepiizal that his retarn was
not 3 hoax. I oowld tell by Ewe bhaces o
my hearers that l:hci' wETE ming w0 be-
come impressed. A wode ol dhe -Illl'ﬂlﬁlﬂt
held sight then and there detesmined e
colar to be green. | transesitzed this -
telligermee a1 arce to the Baron, wheseupai
be promised o light np the invisabe dark
quarter of the moon in a green phosphor-
eicence for the dwration of B0 secomds,
begimning a7 1130 . m.  He added that our
eorversalina was do be resmmed after the
“neplarmence.” .

Wi thereupon reasired ta the roof of the
homsz, everybody keyed to the higlest Fx-
vitemen by this time, - :

1 will gen go into lemgihy sleiails; sui-
fie iL 1o say that, brue to haa wosd, at
exactly 11 p. m. Mimidilousen swepd
w dark part of the moon's surface with
an imemense shaft of a grem Elh;q.,pbqru-
cence, sinslar to the exhibition he had giv-
en g me the night Twefore. 17 anything, the
ligst shaft was mors poweriul; this, how-
ever, might Tave wen due to the canti's
atrsospher: being clearer tham oa thie pre-
viows migt .

I need mot go to the troubie of explain-
ing that every oue of wy family was thor-
pugtly comvinced. Al were silen ard
awn-siriack, awl all were as ready os @y
self 1o beBeve anything thar Miinchhauwen
ruighl may, ani assufe vou | was ofn-
wirged ﬂ.:...'-:ll-lgl'.-:-'_ﬂ. 3

Aliee the exhibiben we resumed oor
seats in tae wireless room, and [ suggested
that my hrother take atenographic notes
ol the conversatlon, he being aa cooport
steniographer. havieg beea a peposier om
ihe New Fork Timer lor five years.

I may add, therefore, that all cooversa-
tioms Letween Harm  Minchhaascn asd
v aelf, whizh [ shall publigh hereafter, arg
exactly 2@ stated, aken from my brother's
siemographic reporzs.  The inal modes
are opem to anyone coubting their truth.

After we hed all been seaved and the
excitersent had conled down somewhat, |
started my gemerator, tamed Lo BROXN
meters wave oength, and spolee iRID e
{rapsmitter before me: "

“our Excellencr, ats you :!1t-='-¢i'

“Yeg, indeed, my dear boy,” | camez back
in eecopraging temes; Tnow [ Suppose
will be bhombazded with 43-reatsmeter’
guesdicns for the rest of the svening |
What? Let &t be knows, the-efore that
Harmn Minchhausen is, as -_1:|'|:|:I-.IEHI:|.;|.' for
all emergencies. Pray proceed|

rhank you, adeed’” | pesponded, grabe-
fulws "vou are takieg & ead of my mind,
far T cerfacnly hawe guile a few ong
for you. My firit question, most naturally,
i, ow came yoE to sclest me  with

Cobrright, 1015, bp M, Cermrbask,  4J oifhts peserveds

jrove] ciwpeet,”

"Thanl you flof the
coaiploweat,” [ replied.
"How for my most im-
partaint questrn:  CHow
o Earth I::.'."E:HI}M ever landed oc the
Moon, and why "

The Baron laeghed sutright at ey pum,
and procecded:

“That's a rather long-winded story, Lt
L wall try to cxuplacn.

Ay [ tald you fase night, l.uh-_'i T gume
back to like, I Bac found meveelf in my old
anserel ronm. Alnes sy vkl fo ibie RMayor
I retaragd fe this room and proceeced o
recwvr iy ireasune of 160 golid ducals
waick [ had imiemded fo take with me on
my romieplaied seorer Jighs 190 years ago.
[t spems t-at instinct promobed e 16 ¢X-
chamge this currency F:f mpor monicy &l
a local Sank that very diy, A hicky l;i!
for me, as you will see sborily, Yoo W
helipve me when I stave obat 1 alepr easier
that night, with these SN0 disests, ex-
chas inta modern thomgand mark bills,
racked away securely in my ancient wallet.
under my pillow.” : ;

“Hus, vour Exgellency,” [ broke in, “did
you mot say @ minote ago that there were
st 10N docets *°

S[M-pn.  That's correct” chackied the
Baroa, “but. my dear bow, you seem o
forpet embirely Bt geld ducats af the
vintage of 1790 #ell az % wery high presmninm
fo=day, on aceount of the greal searcity of
thiese colme! As o matter of foci, §§ I had *
peddled these eoine to coin dealers and
private coim tors. I have not the leasd
of dosbes thet | coeld have rerlieed a great
deal more.

“The next moenng | was awakencd by
a fearful rockes. 1t s=ems that word bad
traveled meound et | v back o lite
andd my enthusiastic toenspenple were hent
om chrating mv retutn m & bohitm
manner. There were abont tem brass Tsm
in fromt of myv boose, amd 1 esimmabe tand ot
leasl  thressmariers nf e pulation
wite assembled arocad the bands wale
las dee mee. T al-essed Bnereintly and steppe
ouf on B balcony, greeted with deaden-
ing ‘Hocks! Poal MEmshowws' and
‘Lawg 2ol er [tbem” Then someone pelled
for a swech, e wingh [ responded, delv-
erimgy 5 befttiag address for the cocasicn.
1 had 1|“'|'|.3' fiiished whea twn ladders
were baned agaivst my balconr and two
enthaissn] "Crrks Studouien’ had caroed
me hodily dewn into a gala omtomobile,

e g:ﬂ:r with umbng. Une of the
students i@ full dress, tools his st at the
steering wheel, while tea athers, alse in Zwll
dress, starksd tp poll the avtomobile in &
triumpha=t entry through the atw

Tt was imdeed o strauge cortege, and
vau wil frd & foll report of 1 in the
German dajly press of September the Sith,
1007, The town war decorated with fags
from ead to end in 3 most elaborate man-
ner, and after a wonderful day full of
specches and all <icds of hooors Lesiowsl



Jure, s

epcn me the day was befitingly closec
with & trensndons (lumination apd ex-
quisite Grewerks. The next Jew davs were
crowded with undreds ef infecviews to
the press and wih private [Individuals,
while atteniion and kindaess were show-
¢red over me unendingly, 1 toied hard to
absoilb all the pew castoms, anc [ had to
ik ‘1'.-'|'H“|‘-!.'I-'I-i-
aoguainied with all the strasge things 1

met at every Eamd. As =igal, well-
known  versaizhty carried me e ER
everyiiing swmocessfully, and it teck me

lzas than n wesk of coneenirnted study E3
hm:.:lﬂc o foilv up-to-date man
“There wes only one point o which 1

femmaimed obderzie. This was my &kt e,
I refused to cofe myself in modern
clotheg. | refnesd o pus myp belowed lower
exrremitics meo  those foalish, medernm,
swergrowr. $leeves whish yeu call troasers,
gor copld | sep o smpl: good reisos TOF

wearing those mnightly socks which you
call coats. Nesther did close eroppec hair,
which dwmidroys e ndivduality of man,
appeal ta me in the lesst, sor, for that
matter, those fadastic sbraw-atal% d:l'llt!-
which you call straw hats. Aceordingl
stuck b oy slybe of dressing, al th *:H.l:rlr
caricsa | bad cons ||i:|-..|'ht diffioulty m 11111
kg A IFERT =T
rr::llitl:: = ;

“Alast my trimph was shord lived,

tald vou alreacy that before [ Bad bagun
my calars-hog sleep [ had: commitied a
certain polivical offense agmet the thea
reigning aullweities. You would naturally
think tﬁ:u after 3 lapee of 100 years modt
any <nd o political offense would be lor=

item and :}1.|' lawed. Nor so in my dear
fatberiaml. 12 Germany a polizical offense

THE

uestiong (1 order 10 become

& hatter wha ooicld accom-

ELECTRICAL EXPERIMENTER

reer. wagen” and hmstled i the local jaii,
ere by await trial far my pelltcal wrongs
commaitted 110 years ago. So does Prgs-
sia treat its famons mend _.IJl:H.II_I.' for me
that I carried my 'n:l-nei.r in the folds of
ﬂ-h igh bocts, fer 0f 1 ha
tednly would I'.:.-.-r foend It S0 you see
di I'IZI"II-. Cress Thas ibs -H'!'--il-..“-a-f"-\.d»

T seayed far two daye :in that prison,
and 1 scofess that 1 do not keyw what
wordld have became of me had it ot besn
for myx masy Jli;ru,;la!hi:cr:. ard admuress
To the credit of the German peoples fukr-
mindedncas, distiaguithed from German
officixldom, et me etate that I owe my res
lease, For at B9 ead of swo days, in the
middle of the nighe, scme 3 masked

unz men, all gdmirers af mane, rushed
infe the pritem and everpawered the Lesp-
¢r3 3ad attendanis, and | was pet 10 4 lacge
ratommobile and pushed away in the dead
of & mconles: pight 1 was quickly con-
ducted tc 2 small town, whers [ lived in
dagmnas Tor some wioska,

“Snbsegueently [ made sy war o (he
L'l'l.h.l:l'l fromticr, where | breasthed coaier,
for T keew that T was safe Srom all danges
here, The next day found me mm Faris,
where T settled down in one of (he sub-
urba, with deep bitternzss in Beart
agaiial aTicial as @ell as ollicion :EF'LH.IL

“For the next few yers 1 troveled ex-
temgivaly in BEucoge and Americas, as well
a% 'he rest of the world (with the excep-
Licnz Germarcy), and in the coutis o
mj.r Ir.wel: 1 had a great macy adventares,

ah [ hope it will be my plessure to
relafe to you in the cear futore. Ereturfs
ing ko J'aris in 1900, my mard. which bad
always heen of m scientific berd, fwrmed

to ke atidy of electricity and chemistry, as

d nct, they cer-

41

last was my long Boped for chance to ges
even willh Frossis against whom 1 Bad
nurged a EF{I'HI:".I hate durng 11 55-‘“
few years My ‘révumche” was 2t ham

“The war hod not been in progress for
two days wien | recelved an urgent call
from may friend Presicent Poimcard, of
the Frenzk Bepublic. 1 called at once at
the palsce asd wai greeted cerdally Sy
the Pressdent, who shook nee warmly by
the kamd. Only one other person Wi
present, namely, Geoeral Joffre, casef of
the French army, whom 1 had kmown fats
mately for the past few wears, He also
welcomed mo and patied me aiffectionately
oa the back, | could swe by the cxpres
sion on their face: thar some very seTioms
buasiness was to be transscted and | did
not find myself miseaker.

“‘.ﬂ.!-pll,ﬂ'.ﬂrr e Hapgn® the Fremdent
begam in a bugnessiike mannes, ‘lrom oar
past asqusintepcs | keow voo to be on
oar siile, despiie the fuer tha? you are a
bortn Prossian Am .o corpeel i my as
pampdine;

“*Yen, Mompiewr [¢ Préndemi, I peplicd
fervenmily, ‘it was my misfortune to e
Borr: i Frumim, but 1 ssswcre you  that
there is foelay mo more anlend, el
Frenghmpn in Frasee lhm myself, Down
wili 1hie i3 rai Priis=aa "

“‘Triz Mem” the FPresident cephed,
gratifim, T thank yon. [ will hove sou
Ewarn & 3t mocm teoday, As 1 ksow that
youa have made ceclain far-reaching imvens
tiges, [ trost that you will do your utmast
to larn thes= 4o the bemefit of ouwr poeat
Eeputlic. Ary assitance which voo moght
require will he given o you by the Cowe
crnment, and yon will co-operate  with
Geperal Joffre to destroy the snemny.

“In Less Than Ome Seoond Owver oo bien Were Haled Together Tighter Than

is worse them A thousand marders.  Official
Germozy, or rather Prussm, knswe no time
limin when [t comes to lese majerte, To
rdks & pamful  sbory short. ome néce
amturm morning 1 was awakened ronghly
with the pleasany remark:

**I wrrest yor in the meee of the King'
Encwing me &8 & rosoareelul cha=acter,
the nathorinies had semt no lese than sle
well-armed "Falimzren, to male sire [
wou'd mot brealk away.

“l wos made to dresa in @ horry, and
tefore [ koew it T had been placed in the

'-.{-'l 5; u} g::n:-l:-. hysics. and In a ghort
time: d made Elmd.n:l]:- af w-un-].:riu.
u::rm-r. :lum.m:r-ea Wod belleving In pai-
enty, especmlly im Pramce, wath her ant-
qaaied patent hws, 1 patemted nome of iy
myentions Somz dav I hope it wil be
miy pleasure o pehlizh sll of them for the
bencht of Finmsamsiy,

“The octheesk of the great war of 19014
[wu.l me in the midst of the study ol
several mew mventions which I was irving
fo pepdezt, But [ welmomed k= was,
peversseless, with & glad hemrt.  Here al

u Baly of Comprezced Catiom,

““The French Gereral Staff has siready
deeided to mvade Germany, way of
Alsace, in prder to regaim odr bost prov-
:iI:I.T_'I. Your eftorts for the presonk, thenc-
fore, shomld be comfmed b that termitory
urtil xour presence will be required clee-
where.

"L thaaked the Prosident pecfascly for
hls great oomfdsree In me, and haseensd
to énswer hom thet 1 would met rest Hll
the snemy whig destroyed. 1 made it &
condiison, however, that | should have the
power of requigiiioning anythirg, oo mats
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fer what it might prove to be, if in oy
opicien 11 wes cpsential to ase it et the
front, g Presilemt Puidncard prormnsod

I.Itdklll the Goverpanent dSesires, jl.l.!‘.
now.! he cloged, “are resul:s and wietories
gwer the ememy, Frarce 58 ak yoir serv-
e With these words we shook hands
'ﬂm'lr and the Presidemt left me aloze
with General Joffre, .

“For peveral howrs Joffre and T ciscusscd
varicus phases of the war, and after 1 had
jhorotghly accuaicted xm with some ol
my revolotionary _ph.m of wariare we
parted in high sparrs. [

“That very might I megmisitoncd overy
tank of laoghing ges, a3 well a3 cvery
cirbor of ciloroform, W (he whole of
Frame. . furthermore ordesed every fic-
fory producing these articdes o work over-
timae for 24 re each day motil farther
potice; immedistely thereupon [ reqaisi-
tiner an immemst factery ot Levallead-
Perret, » gobarh of Pasis, where for the
mext J_Im.-r days I lesfit IE,ﬁt-ﬂn;wp.u hrasy
manuiaciurmg mwy Tequircnic :

“You know, of course, of the Fremch in-
wasion into &lsace al the beginnimg of the
war, and how we pensctrated even beynod
MGlhapsen wml Relear, Bob dad wow
know how it was sccomplished, sl by
whom?® T think mot. Whes histors 3¢
Snally written yeu will fnd that i1 was ]
who rmake the diffcult work '[!Dﬂl':]n.l -
jﬂ-_-muﬂ eondwotad B Evaicom and ot
WAS, Elr[:c;l, & brilliant suoces: The first
glosh with the Germans was spedacular.
We rushed uper them in the early mom-
hﬁ_: but instead of our artillery using the
ordicary cxplosive shells we used riy
compreseed langhing gas cylinders, ‘Ihese
were consfructsd in sach 3 way ot They
would open npon sisiking the ground.
soldicrs of the rank and Bl were equippo
with a similar device, w i el
shooting bullets, shot compressed laughing

as cylinders, These cylindera were ihit
rom the rifle 3t a rather close r;u,p:r;_n.d
were not suppossd to peneirite hE hocies
of the enemy. Instead, the cylinders had
2 soft robber moae which, upen gtrikicg.
gctuated a :ﬂmr, and ihis in e n[:tl!.:ll.‘-
the fgrward ond of the cylinder, teleasing
the gas.

“Our first mitack proved as great an
gisondslinai o us as I'rrhl'hrhitf-t'n}'. ; I"u'h:ﬂ
we began shooting the laughimg gas at 1be
enoming Terocouws-looking Germana their
expressiors changed saddenly 1o shomim-
ble grins. Moat of them recled and drop-
ped right in twde tracks; we had bat to
pick ‘them up afterward ma prasoners. 1
remembier in a siagle day we Lius captweed
B0 Germams.

*4 fter the frst rosh we drove than badk
to their second line of tremches, and it
was here where my chloroform bombs did
woenderfal werk.  Uwr sctllery gan
shelling the trenches with my hombs; these
o uhim' g the ground, liberated the oom-
freszs] chloroform with fbssirons resuts
to the enemy, We literally drenched the

rrans with chioroform, aml thoss =08
killsd cutright werc picked mp later to be
sent in Franee ag |wisoners, watre they
were pat to work al manufacturing more
hl.l".':rlﬂ gas and chlorofoem with which
tz explare :heir coontrymen, ix

“Thus we fonght our way Lo kilhaasen,

we oscupied riamphantly. 1 have

Eo doubi ihat T would have Tougt my
_across the Rhine, bt just then Joffre

;E::l il trowhls i Belgium and r-:'h'l::.!.ed

o France. O hiz urgent representition
I rushed to his aid, leaving my Eastern
army in the hands of a young General
w%hom 1 ithenght capable of confinuing oar
Alatian jmvalor.

“Unhsekily, he Germans became wise to
iy hombes amd Legan weing some form of

diving helmets, [astemed over the beady,
which the frmes gond gases from thelr
nases and mpouchs, This-of course coun-
rerazted my bombs and made them opbsos
lete. The Germams subsequently appearsd
in great foree and drove my Alsmitlan
irradmg  army practieally from  Alsacs,
fimally leavding it eniresched in the Yeages.

“Ir the mennwhile General Jofize had re
treated almost to Parls befors T coule ~ush
tsniatance to him. [ am prowd fo stole
Eere thar had i nat besn for me, Paris
g3 weoll ms the reat of J:"l:':ll'lttI'"ll't'l:ll.d. have
Lesn im German bumds. Thit Gensasy had
not inclogded Minchhavses i her plass of
'il:l'l.u..;_l:l

“The great German General Von Ehsck
wis bul & few miles from Paris whea I
wenl ifto zethon Jor 2 long time it has
besrt a deep mivsbery Lo nEaRy thﬁt why
he did mot ke FPartis at I:E.'u time and
wly be reireated so m?!b}t‘m'nlnh' aid with
o much haite riveri Marme
and Somme. The explanation 13 fommd =
the ome word: Minchhansen. 1 had leog

?Illﬂi:lu:m:um o e | HEL DR THI

@an You

wrile & saappy. sherl shery, ]'ﬂ'l'i-'l?
some scientific fact oz ils theme? I

o4l Cam

Write

it e vl . el e
ELECTRICAL EXPERIMENTER a1
present hazs sroused 5o much enthusizem

our resders that we have decided E

o pu mare
Stories
from time to time. Il you have the
knack. try your hend st it. 11 isworth
whale, Hoawvever, bear in mind
thal scientific literature is accopt-
able, althe not necessarily Eu]:!q.tﬁlh
eleclrical subjects.  “Baren Munch-
hamwen” i o example, Suppess
you Iry. W pay well bkor such original

slorics,
a1 P R V0 R, O O IR

MEEE ATNEIE 1T IR R el

HELH! |

AN R R s I B el ¥ R el f e 1T L

U AUET P

S R HSETTRE i N bt lfe bl L RS HRTH

SRR

since discovered thot the Cerman advance
eodld nor ke siopped gy omBisary necans,
w0 1 acopted extroordinary meassres,

- | il::lp well ko, =:|.._'I?ll.l.-l'.l= kad beeon
poorly prepared for the war, Whike thers
were umiimited stores af powder and guo
wottom, the artilery was sadly dedoent in
shiells and our saldiers lacked bullets, As
the manufacture of theer mmpostant Werns
is racher slow work, 1 ccmmandeered all
the Fremch areenals to turn out immedi-
aiely rock salt skells amé cartricges, which,
instend of having bellets a: their lmasimess
ends, were flled with a goodly charge of
the Inexpensive as well as plemtiin! rocs
Hh - i

“From the minate thes: Baltied’ (as
they were caled afectionately the
French armiv) eame into pee e erman
alvapce bad come to npa end  We gimply
skor saht at the Germam,

“Weg may lavgh ab this and stk how ot
sculd have possibly stoppec them. bol the
answer is an simple ns i & surprising.  The

Jonz, igig

rock sals, when l|'|-§-l !'IIII:I'I. a rifle or gum.
hasi mot enoagh piercicg power fo penes
trege the bodies of the enemy, bat i wen:
casily clzan through the seldizss’ umiforms
and then buried itself onder their gieing.
“If wom have cver had a salty selution
applled o a3n open wonnd T:lﬂ will appre-
cizte what happened when [ began pump-
ipg rock sale inea the Imperial Cerman
army. Mo soancr had a soidier been shot
thas he wonld ‘heow vp hath Fands and
in o scratch himself furiogsly, with &
zeal with which you would harcly credie the
alow-moving Germonn Orders or 63 ooders
from his oficers, Hane would serateh him-
sclf for dear lfe to pet coms sabsfaction
from the fmarful ivching. F'i'ud.i_r.l% that this
did ngd bring the desired relief, instine:
prompied him to ma fo- the nearest waler
supply in order to wash the gligh: wounds

free of the sals,

“By that time our gallamt Frenchmen or
Rritish were upon them and they were
made pritoners in jerd teme than i ke
me b cescribe it It was quite a few dagps
before the Germam General Snaff gor onte
ey ladest device and prom sct ont to
Ehll:-.r,'!enﬂi: me. Oite 'rut-:l‘ﬁ:l:!;’;hI reseived o
repart ihat my rock seK charges no longer
acted in the mewal prescribed maoner, 1. e,
the Licemans relused to acrateh themsclves
when shet st Ieevemd, they thrvaiensd to
grivg us back. Thit afierason we ohaih:
a few Germans amd the mystéry was
clemred.

“The Toxy German Gewernl Siafl fid or-
terad =wh soldier to wear TWO uniforms,
one put on top of the other! Car rock
salt charges could mq‘h?mﬁ:m onE
wnilore, Suwt not twoe! refore 1 was
forced o atmndom my ‘Salties,” and I
terned rF feriile brain in new dirscticas.

“In a few days 1 wag back to the frome
witd & brand-new device. [ am proud to
ey thar of all sehemes this one was prob-
abir the Mot cHodlive.  Vyith iis help we
captured oo kes than 31 rmans in
lesz than coe week. Fremdent Pomoard
personally atisched the cross of e Sépion
o homnsur to my breast with the cffeeind
thank: of the Republic. [ am immeascly
prowd of it to-day, ]

“As you will kave aoticed, all my own
devices of modern warfare are exceed|
bnmamz. [f 1 can possibly avaid it [ do oot
allow Wooud mo be shed, f'l:i.'l.'l-l:h'l' In 'I:J.lrlq
the ecoemy alive

My well-krown saceess, the Hioman
SEolf-binder, illastroes this point,

Y o are, of moarse, aoqoarnted with the
eelf-binder as ssed in harvesting. You
know Bow the smechine bales the wiheai,
Futtl.ng: a stowus cord oround the cirsam-
erence of the bundls, holifimg the stallks
together recaraly.

~T'his is the principle used in vy Human
Felf-binder., Tt &5 eEmplichty iteedf and
werks as folows:

“Two of the famous Fremeh T5-millimeter
gany wore placed about 150 meters apark
from each other, facing the oncoming
esnemy. The guns were leaded in the
usmal manmar except that he shells were
::li'vlrptl:l witk an I'.HE—EI!E at the cod inc-
ng the enemy., To g ring was Tastenaed pa.
curely 3 strong but Eexibie stoel cable nbont
as thick a3 voar feele fnger. Before firing,
ihe cable would rom iato the moath of the
arsi canron, while tbe otber end of the
cable was fostened to a similar shell in the
agcone cammon 150 miefers disiwnd  Tleen
: two guna were adjusied m swch
a manner that the cable was almost tawt;
the carmong themselves were leveled nlmoss
mralicl to the ground. When the com-
mand was given the two canmons wers
ared sarmulisme 11'-\.1:" |_l|l Fi=aiia o Ekﬂrl_ni‘_}'_
The el was fearful when we Rrst sed
it on & regiment af charging Germars,

{Cantimned on moct poge.’
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THE ELECTRICAL EXPERIMENTER

“Electrical Dog” Follows Beam of Light

HE “scail yenrmings” of a brand-new
I ami-nal were recently expressec Le-
jfore @ large and entbonastic avdi-

ence in the Awndirerium, Chicago
This oew rstimes §dal 3 “Belemo.” the
Electrical Dog, created and wained Ty

IL I, Meissner, of U 5 Navy wircless
and rorpedo fame.
Seleme belizvea i kitghing his wagos fo

of him, mosing his selenium opiical cen

ters 1o G wneguatly alfected, the prmcipl:
underhing his stecmng anbitr, gt
The moat  favatical “San Worsiper

has nothing o S¢lemc, He woubd auwssae
5 beam of I:E” i its savanoe, even to de-
strmclisn ) whereione his master has e
dowed him willh a reversing trigger as a
preventive Aghinast suicide.

ship or hore by the same wondesful con-
troling agency.

By means of a small haed flashklamp di-
recied ab the “dog’s eyes” (lenses behimd
which sre mounied seleninm coatrol cells),
his musier cawsics the carious box on
wheels o Jfollow him abouwt the “:ﬂ
iurning comess and avciding ctaira
rp cther contro. thin that of e beam of

“Sglemn” the Fleciricsl Dog, Obeye His Macter Palthiuily. Qigh Hend Yies Seees fasbie ol (e T

a star; althomgh & “star™ himaell, he fcl-
lows o guidi light ray with abksolngs
Bdedity. & veontable chemico-elogiro-me-
chanicsl seeeeapor 1o the Mag cf ald,
sflino s A bacsbess, lebclesa, Bascless,
raflbess. semi-lmamoral pheromenon whoas
appetite calls only for ocurrente—elactns
FuUrrerls—thal jg—valig and amperes. His
digesive op fus i1 o ostorage  batbery,
‘fed” from the lightnz dircait whenever
12 feels humgrvy. Fe moves on robber
tired wheels an purssit of the ivam of
il which be “gees® hy means of two
fomr=inch comlensivg  lenses which  oone=
seitngy hia eyes, and o pair of seleniam ogll
optical brain ccmters,  Aa electzie modor
aciuates hiz drive gear and elecsro-meg-
qetic relays contrel his course  His nose
plays an importart par: ki follow-
ing abiliby, imasmmuch s 1t 1= 2 than wpagee
plate lecated Twtwdéen his “epmi”  which
shades one or the other eve when the Dight
wam g ot coming from directly shead

BARON MUNCHHAUSEHE KEW
SCIEMTIFIC ADVENTURES.

L onipheed,

The two shells leaped forward fogcther
from the canmong, carryiag the steel cable
with them, mow stretehed st The cable,
cutting throwgh the si= at a tremendons
rate of . made a frighticl screeching
noise, t ‘sang’ so loudly thar & was
eagily bessd over a distamce of 35 milea
I was wwesinspiring

“Hawve you ever 0s a child swimg a sord
w bl A AfFAe Al o rl||:!:' |I inill |1.|l,'r\ﬁ hgelt]
will have moticed how the srimg ‘sung’
loesder and higher in pitch as wou increased
eg apeed, it waz with the zoeel cable,
-urh. the sound was increassd a few hllicn
limes over that of wour siving It went
sommewhat like fhis:

The few Lhicagoans who have al-cady
been privileged o be presemt at a private
reci by Zelens enthasasticnlly agres
thet ke ip heyond all qaestion o “hownd.”

Mr, Meissner has cewelopec aevesal un-
derpinidies, sceomplched relativer of Sel-
emo, wio “suppors Fim in hiz “act,” dem
chgirating the remarkable properties of
selecimm im other starting ways. These
lesser slars resolve the mysiery of Selena'’s
famatizism. A bmm of light dregtied
ipoil @ selesnium cell, wikdch s a souecon-
dugtor of ﬂmnlﬁ i the dark, lowers ita
resistanar b the Bow of carrent instanify
3 conmedhion with a refay {or dleciro
magmekc swilch), il can coniee] ihe eners
gy suppiy: of ony electrical device, from
a simpl= inandesceat lama to an electric

tpcomeptive or smeling furnoee.  Likewisg ‘7

it has been proved in Mr. Meissner's ex-
seriments thot the deadly naval dorpedo
o even an Ludonsatic bm'.ltn-dr::pfini F1S
oplane car be maneuvered in astion from

ligat. Dy reversing a switca on the “dog™
the mechanism was similazly made o fack
away from the sowece of light. The
“dog" In each cage gtarted info i
quickly when the Hght was threwn anto its
lenses amd stosped fust ae prompily when
e lamp was  cxtingnabed o0 tarned
away. :

Storage cells imsade the case Jfummish
energy o Lrive the molor which gropels
e “dog® Easch of the selennim cells be-
hind the mve leoives cuniro’s a I-"I"lFl}' which
sctuates the moter omd ene of the two
steering migmets al e rear of e des
vice, Ilnmimating a oell on one side sarts
b madtier ame! torns e rear wheed (o that
aide;  illumnating  beth  cells  egually
spmmees (he mechanisn to rum straight for-
ward, Thus ihe aciion of the emiral
g hanissm is 10 tﬂp the two l\EI:-':! al-
ways equally llaminoced and poiated at
bwe source of lighe—in whaicrer dircciscs
ol somrce TSV,

—

maendaem, cooiiomed fo iravel im theis fors
ward movement until giopged short by the
cahle. H W, the FimritliiEn then eur-
ried one ghwll around to the befy, while the
atker went ko the rght. In less than cne
spconc over HO0 men were baled together
taghter than a bale of compressed cobrom,
and as Selpless as the latter. Mest of 1he
men at the poodt &t contact wath the cahle
weape, of courde, cruiled o death 1_-_'|I' iha
tremendous presuse, bot those on (he in-
side, while nearly all of their breath had
lei: them for the time being, were alive
and were sasily made prisomsers Dy 3s.
“Voa hawe probably citen wonderad why,
aller the reireal of lh:'_ Marae, the Ger-
mans dizg themselves inle their famoua
trem e, e anawer s that this was the
enly means of secaps frem my buman baler.
As s as they bad fowrd that they comlil

WHHEEEEEEEEE EEEE-EEE-EEE cecceece ssscass o

“The two akells them plowed their way
through & few dozen soldiers. whils the
cable, catching the feremast men amid-
ghips, as it wene, was stopped shors, while
the saclls, carmcd forward by their mo-

nat rosh &l ms gver the open terrain they
witlt inta thelr tremches, whick materally
put my selfbinder korr de comhal, or om
of business, af Amerizan: are fond of
A,

“This o me wi my wits end for a Sew
waler, bt mot for very long, AE the end
af Thetoler, 1914, when all efloris 1o onss
the Germam: fropn fbhelr trefches had
faled, T went 40 #te Geaersl JaFre and
said ko hami:

"My dear Genctal, we mnst Bow nesornt
to a movel meaii i oorder w ocrogh the
eaemy, Here i3 my plan: The MAlles are
now spending antold miflions cach day and
no headway i3 being made agaimst the
Germans. Why mnot take 30000 pleloed
med, whe kesw how 1o dig and mire, and
ardef theim e build @ Jew yigantic tunnels
right undes the Letrman trenches, enwrmog
in some forests miles belaid the German
lices? Upon a given sigl oEr ErEnME
woald brek throegh e opemings  and,
while mlf of our moen would f2ll iwie the
eiemny's back, (he cdher hali would be well

- - e wmhhk 2 2 5 5 i ¢ a s =

ua the road to Berlin. Simgple, is it aot¥
"Genernl Joffre’s cothumimsm over my
man knew mo boands. Thiz otherwise glleme
mixn fell arcund vy meck and embraced
(Cambimiead om page TR
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The White Feather

TrikhbiByS on the _'=1|'.:;_' 15 05 4 Fov
ety any more 0 (dse davi Tri
the past, of has Been axd o @

extent to key mp am aadierce in
srder Ea picture ke emations of § ship's
wireless operajor ether when his own
ahig it m th#rcas &Ff wika he o engiged
in peicving ancther ship. This phaae bues
imy been worksd to death, Measrs - Leen
e Worrall & . B Hurcld Tecy leidl
thie beatern track and present a3 with the

v iR iee

“The Wiite Fenthes" now rannmg in
ivg third manih in the Comely wHlre
al Mew York, deaws mighily lorge crowds,
wiso erems arciows o en arpe e knowls

large

edpe with the workmngs of the moders
wirtlessg oy

The action takes place 1@ an Engl:eh
Eowm  SGiE FwWlineE  IeEal e Coasi M.

Sanderson amd Aer gon, botk matarolized
Germang, ror a boardirg hoies, b they

are 38 im the emplay -of the Lerman
WOEFRIEN

Christophes Hreml, an 'I'll,'g-
lishman, considesed mn idiot by all. & a

e ainking. He fumbles about the grate
|'|1l g i | L !';:l'l; |'|:|J a|_.\_i| £1I:d1=_|. !l,'!L.Zhl’.‘! 3
gecret goring,. and— preso, the freplace,
wlhich 3 bt a durmnmy. iwing: opém its
pivobs amd boe= 2 neat lible “wireless™ popa
as faithiully depicted in owr illustra-

Yeirgleas” made entirely of Uhler
fro” im#tsaments. o8 ol conree l'-'l"J!- =t amas-
cur it and iz wicd by che Sandersoms
in ironsmitting imporcant messages to the
":r WA :|,|'||:1.'|.ri|:.:'_-._ 1.."III£ patxide the har-
sif, bigt o Tew mlles digtant from the
awe.

Whersupon Heens ases the otft hime
weli, gets all the information ke mecds by
wirelegs and procescy fo pui the ouths o
ol cemmissor by wreckmg the debector.
Ther ke swicgs the cutfit back into place
and later oa, by meam of the lmowledge
fqed abtmined, alss nzimp a Demegtiplame
to good advadtage it _'.i'.-:"'_ eveaing, he
finalle poddids fip Ahe sPEE N A EpeTECIES
far as well a3 exenting manncr, wind the
girl who zlmost became conyrnezd that e
——————————

TR

. the Plap, “Ths White Peaiber” ‘When dhe Hefe Piobs Up Usrmaa Spy
e g Wihigless Moasagdd.

boarder. FEverybody upbraids him, and o
pacrighic girl ofers Mm a white [cather
of 3 joken of ber disgust. bemuse Es i
steadicsily teflused to enBist, wor can he
afler a E.'-.II A |.':.t_!|'|':'I:|' he slays ol h:"'l"-F-
He 1w bowévef, —:‘:-.1-[_'[ - § il -\,.]1?' 171
the employ of Uie Lstsh gowsernment |
Left abope in the parlar, be cmpioes the
ailes from his pape b:w_!n'l'rb-:i-tir.g' 1k |.'.1_.
ter against the casiag of the fireplace, It

canmde ollow. Very qooerl Bremt grares

it 2 coward aml eversboy is happy eover
after.

wlae, bie it =il lere, Clhirissopher Hrent,
aho ™ everyday ife is [ in Mr. Alber
Brown. 15 the “wlale e has a
iRzl rode and he aem it admirably.

Giz thontend eight hendred miles of
kard-deaswn coprer wire was ased mo the
recent long-disonze telephone eit hetwiim
Mew Waork amml San Framsison.

June, 1on3

ELECTRICITY IW FLANT LIFE

Com= plamty dre clectrwally weak, others
oré  AlEor gays Koyal Dixom. auimos
the
Pethaps the siromgest
5. m the seeac of cloctrion] vibesblons

of “The Tlaman Side cf IMasmts in
Edigon Manrkiy
thus

i

hin lecErically T+ wa Mand, Kmwn oz ihe
=hliminaa Pudice™

i the semsbive plant (Mimoss pudiva)
shown in the llugtradon, Oilers, such g.!
iris, micofinny, nestortiems, and aractically
mll the |:':|;-3|:-.:-:|,ﬁr|g sl s, sl I.l.'q. [
“Wenns fly-trap’ and the “wmmdew,” aford
.‘-:Ilﬂ:d:ll p:.::._n:j:.!i-'. for exm :.r|rr!'||.i_t'.:|ﬂ. ! It
any of these be placed "in conmection with
a galvanameter by mesns of elactrodes at-
jacked to beaves on diferent gicdes, and one
gide of the plant he exposed to sunlighs
xhile Hhe other side in kept shaded, them
withim from (heee o 10 seconds affer ex
pasyre to sunlight there will be a flow o
gieelsiciy Droon the fightsd to the shaded
i1 B aronnbng o G 1o B2 ol This
comimaes for about five micutes, when the
magnet beging to gwing back and shows an
appasite current of som le_l:!'_!-.ll-‘- mapmitude.
The manifestaiiont are dimilar 1o thos= of
“reranized merve” R

A hekter |:|:|:-l]|_l'|',l;|l|.'i:||.:_ afl i+ elecrrical
gualitics of planis wall, ne doald, explain
gnary «f the Litherto mypstericus hakita of
meat-caling plants.  Eepecially will this be
are of s beerible and wncanmy plams
monsters a3 the “devil's inare” of Scuth
A merica and the mammoth Ubtrcolars, oF
fishing plant, which lurés minnows and
srpall angmels mio its worasvous mouwth, and
uddenly, ag if en electric butlon were -
cretly arcd, closca im mpon its helphesd
prey. 0 otber words, it dslbes wilh a Be
clectrieally wirnd | Stromge as ot may sownd
thie plamt safeguarded iesell by means of
#a clecirical carremis ages before woe used
the electr: nll:l|.1.r alarme and door bell.
Were it mot {os ihis profeciion, the plant
ool not Tive andl 1lll_ﬁl ps omn i oauck an
aurial-infested region ag it needs for its
fishing ground.

Many stramge etoriss are told of a
vampire wine, commonly koown a3 Ehe
“dewrils emare’” which grows mear Lake
Tz in Somth Amence. This casansy
vine ig ke o hoge sna'ee and it i suppasasl
io be abls fo capiure wild amimals as lafge
2 dogs and ek the binod from tien
tsoclies, jast 85 am ipsect-cating plant catciwes
n fly and d=aws mwirimen: from e cancads
The “devil's srare™ iy continmally reaching
ol e hage while =rma, which draw m
every living tmisg ibaf comes within GEs
rea-h Thiz mplant thrives in e §nlamsd
region of the Micaragaa Canal, )

A very pecaliar plant, amd one which has
iremendous electrical powers, i the “pule-
graph plant”™ { Desuiodime gpyeansg). I s a
native of [edis, and exch of i leaveg 5
compose’ of three leaflets; the larger ont
sfande erect daring e day buot turng down
at might, while each af the smaller Joadicts
move day and might withowt stopping, They
i=scrihe by means of jorking motions com
poete dircles, not enllise the smaller hand ci
a watch,
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Juse,

EDISCON RECEIVES CIVIC FOEU
MEDAL,
and Warld
the mscription on tha gold medsl of the
Civie Forum which aras
Thoma: A, Ediscn on May
Hzll zp 3 nothanal tecimonial.  Prestdend
]_u|_||.-|: af Uslambia Univermiy, wh3 30
el and made the arese: Timticm, sand
“Tais gold i Ial iz moft aworded for any
- sefriEny,  his fag s
4 [ seovioes  and grial cientific
achie .._-" siite and i1 eecogmrion of A BIrH

“LEveiibor

carcer, which has m plece among the ve
highkesn r~ the roll of haman history,™

A beillimmt age of world-famoas
engneery ard Bl% WETE Present o)

this groak oocas.on

G :.;]l.-' @ Marco nn, tlee |ii‘|-lil'.:"|::l.':'u:‘"f
wirclssa myenior wWif present cn the [.|:|1-
form amd sand

“l: would be uselezz fop mg o say (hsi
ihere is ihe greatest admirstion for Mr
Edison in Eurcpe. [f anytheng, 5l 18 greater
ilese thar lere. Americins may wel =
proad of the fact that Mr. 2dicom B an
l!|.||||_'|||. i1, 1

] am glad for a2 Europtans
rthat Me, Edizson belonge ta the world”
Letters  from  ex-Prosdent  “Lhesdors
Epneevalt amd =x-Presidem: William |
Taft. Abkk=scder Lenham Bel, and ofEg
were rixil By Rasert Fraikine F1'| A lrasisg
of the Forum. LEose whHe l.'l.-'l‘ll-'d W OWOrE
gt '|_||;'_—j._||g| tr of "l.ll Felisom i |-||| [E bt o]
WCTC .‘“-1l:||r.l-1t:| Muarray H-I T, EH Gavver-
ror J. Franklr Finrs 617 Mrw |"I'-\.I."|' Crenpge
MelApeny, Guglelmae Marsand President
Fichard C Alacianrm of e H:-'---ll liusni=
[estitule of Technology, Chacles A. LAl
ckairman of ihe lward of he Genmal Elee-

trie oo Dir. Tobkn A. Brashear, the FPitl-
1":'-5" Al FaRIHE T, FT L Dir wharles I."
Steimmetr, e

Perey Mackaye recited 2 poem e had

wiitten for w occasicn Aere are the

.
penEig sLADLhS
A thomssaisd

leagi=s a0 th= Arclic sea

A ghip went down throoagh the froom
Boe
¢‘||'1:|||| wiid] erei I|-.'_' wiiliclis] Teer = 1

They rar ser colora free;
Thew vhevred laer Bistily

And far peopled chanted her praise with
LiErm|

Where a phonegraph, frem her plongisg
slirrin,

Peéaled i the atarg her reguicm

A thociand ramgh the  Adri
o el
wrard keodimes | R
Leogpare mor hon cowld stay s
Kor gle: T mg=death nor Mool
He drew rot the monsters” blood, g
But he led them alive  tivengl lie
I iny
By s A apl 1HMTIRE b, te pl LY
Yl the wendcreng children of
L I._'l

lEagaes

A mam _ill i le's menlilic

glealah,

Brisad

thousamd wenrs.
eeeking

LI :\_'.'lllll :‘.'I._'II"I r a
Are moted in the geee of the
T
By it own radiarce taosght
lts way to ultimate spher
Dark tll 1ks beam appeace
To blezzn them, 50 on that
rumn
Bomnd Arclic moon and Adnc sai
The electric mivd of Filieon

beam hatl

The medsl which s ane
naally By the Lavaz Forum for &
pubiic servme
Last vear it was

TdE THIEEYT 1l

vesrded o Cal, Goethals

Ca Jwly 15 the swbaeriph
EE"™ gacg do §lA0

Fage =

HopE

THE

Bengfneiar® wos

peEsenled Qo

b 1 Larscm

v af

Swmlrdrrroe . See
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The Tower of Jewe]s at Frisco's Exposition

Time lower of lewels, i) jewels 5 backed by a mirror the mre

piece of architecture o’ the mama- ol diegont piett.  Lhe gower 13 | terraced
Pacihe E ;r-.: m, 13 thown here, ilemi- ieructiEne, che pripeipal fextures beimg the
nalss |'.r |-. frsl |i| H That B docs not ELEAmiK Igurca ot L |,_;.;_.||-;'I b |-
belie its Gtle ip evicensed by ifs beaoty Priest, the Adventianes benlar
whem it 68 blaminagsed The-e a-e "."'.-_l':'-l ibe work of Johp I |.I I.,.:T..n =1 ""--E & 16Tk,

—————ee e e T

ndirmerd § U'edirmssd,

Phata (3 Iy
" The Deamtiie] *Tewer of Jowehs™ al Night, Ses Franglega Expaaltion

r movagems weed to decorate ch I-'| w1 the |---.| are 45 Heet long nanrals

which &lands om e Asenige  of dwn=d [||I P '.I:'. e
né i3 the work of McKin, Mead of the many ilmminated huaild-
{f Mew Yok Fah of (he 125 met at th: cxpositasa

AN THTERVIEW WITII HNIKOLA larly smown as Swo-phase. throeep ":".'I 3

TESLA. Foly shase gysteil s gre 1 TEvid
r i L vigwy i oelectrical cogimecsing |-.-I are oW

(L ORMEAS TR Page 5.0 veraally adpited X

s A L A T Fis s wmyporinnt r..-'f 1 wioTk 1 .'|'-L'

siarihifs new distorErmes i B I f a fse mechaihxal p ||||.:.'!i:
B Uwe clectrienl held, whach wehsch died 11 & @reat variety
vmes &t preserd, aim f s, such as reverslde e, sleain
greater ped  owater  terbines, meechar
moment than any o retrical work hie bas & 1 il dransniliers of =
frr done. He infends @ ths nene fuined e enanies the rosdcien of
o transmat 'ﬁlli‘ll".-\.._l R b and erergs A W rn capailes aof l..lp".-rl g e
; r, ar even mose, for each pamd

he world from s very |II'\-W|'I'!.I]I
e =iils i v il wepeld m the machise His orescat

nimmbe= of
e bl

Lo AOT &2
he ccmmadcrs lngtcr o

s b

¥ B BELTkE

et i€

Laveg Dslmisl.

is g3 veb mop commleled, but which wall w0 pricse mover could be very sacoes {ullly
Frlehed s usdachledly Mr. Tesla wed in the propulsson of wesss |'- Bl &X
stabed, “ihoi the day will socn come whin tremeby ameh ¢ Epends, B eEplame

bhe will sbwiw e world {het the iransmas- The allotted time grew ~'||'-r| a |-: 111 A

-'.

fewr  auai h gréat piweitor bad mac
rifl HEYy wWHES BB [ T [ S iEq  Ails | | ]I i I:: £ Pprescnis ) ne ad
Wr Tesle war the Aret Inventer of the  vw world': mor distinguoiched soeninis of
inidaiciiem motar and the svaen: aof alier whoem 12 has raghily been amid : Fle lives
raiing ourrenl power tranimdisior, pope- & humdred weare abead of his tim-"

=|-\.|| oE power = nmid speech withouwi the asd
s
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AN ELECTEIC THEEMOMETER
SLGN.

A peedol me well a5 mn eficent adver-
Hitng e has beoon ereeced thn New Vork
Cliy at Broadway and 434 strest

his nnsgue sagm 15 desigmed with a largs

Monel Mew Ve CHy Eleecrie Sigm Wscn Telli D Fabie
[y ol g,

e Fract rl‘-llhllllﬂ o ARE Tims,
By Msang of I'lla-:rrlur | ampr,

chectnically Tighis!  ihermomeier. as seen
in the day amd might phobos here presented

The theiimemwbrs s m proumishy comboalled
by eleciricz] awitehea and secud: §o Ri 1D
alwniye resed 1w corrent cemperature by idlay

of by ngot. Hepce t1e Hroadwayises can
efnily ascepigm ibwe cuvpect heal yalue by ;
i_'l.'.H'l."r ot ke TH. WV, L7 mgn, which cam be
seen for o cosiderable Jhiance Plolo I'-"
vomrtesy L), J, Leace Lo, the crectore.

The sizr of the sipm iz dd feei hogh by
W feet bong. Heipght of lekters im “l-sast
i | ve-Frdbing,” 4 leet: of lalel, #1 ferf
o lelers B V. L D fes I e
gt of thearmometer i 5 feet amd Jie
width i8 7 feet. The dswmeter of ball at
Lvaer end of thermometer 8 3 feet 8
imghes

5 VIBERATION THE EASE
OF THE DHIVEREE?
Ry arreit P, Bervias
lmin irne thai when 8 somnd is so high
plozhed ghat we cannod héar it it inrns
mia -,._-.. Svhar, Lo alfrcls i alie
merve! g the -:Il.I'I‘n.rt e of colare due
to the l..I rations of neatter? Kay matier
imelf mfly be resolved into differ
&1k r'|_'r|:.:|n'.:-: modions?, azks a reader of
the Nee YVork Jowrmad, whe has bheen
erswered by the =olsd scientisl wnd ga-
irmmomer, Garrett P. Servizs, az fol-
B
To answer your first qoestion, consider
these facte:
Sepwiwl aw ol toom wilwaiben of HiAEEr

{either gaseons, liquid or salid) of sueh

THE ELECTRICAL EXPERIMENTER Junz,

a charaster and dreguemcy that sr a¥gels
aur sudnory serves wirlh R SEnsaELon
vhich we call hearing. Ordinary somr '-l|1
arc oonveved (6 cuwr €08 by nbratiem

||I. the AlmasplEre, which corsisis af &
nigture of guses. These vibraitions are
hiuwis: As “somdnaus waves'" Ac-
conding 0 Helmbolix's experi-
mefils, the cdf can@ol defect any
sgoimil iF the nemwr of vikra-
fticns per seccmd is leas then L6
or more than 38000, Rer this

3 ap extrems: oshmats Al

ordmary mmsical sounds are
campraied belwgen aboot 40 and

4} wibratioms per  seoomd,
COVErNE alkiat seven cetaves.
The i'll._:_l" i cafl Bl sEsFiis

woves correiponding 1o frequen-
eaen of 4 al:!::ir#;% per +'.3¢-n‘=-1
are  regpeciively  twenty-eight
ject amd Eweny @zhi ong yum
dredisg of a foot, the latter
being & trifle more than three
and ame-=tliire Enelies
|  Mow, torn Le lgghd.  Ligh: s
dug po & vidFRNOD ol 4 mecium
called the ether, or “Jummifer
oy ether,” whieh ig smpposed 1o
pervale all space, amd o pass
treely through all matter, while
beng itscli cxempd from the or
dmary lmnitalions aml  peope
tes of matter, Juat as in the
cie ef amumil, the wibrations
that give rice o tlse sensation of

light belimg 0 & series of waves
oaly & small pars of wh (CIE
sess  Hhe roguisite  bemgth ‘_l:hli
friguenzy necesmary o aliee
e organs of sght. AD 13 Sm
.1.r,.|t'l En FiEmnens n"r = a I."I: Fs
sion thas the “h WLVEE are
i e cther, ||..n‘.' the =sisd

waves® are in the atmosphere.
o smne oflies ardinary malgral
s B,

If ke rapmldy of ibhe wliwa
tons In the ether is less than
alagat  #00  millios-malion s
ppco], or more than aboui '
milen-millicn por steond, they
make eo impeession on the opric
merve, and we see mo light. The waw
larsgihg corresponding wi'ly the Trequemse
jiesl mentiencd fre reanectively chome ome
Ak RL vl an iexch, and oow SRS ol &
eh

Wiithin tliese Hindis moealde dilTerenoes
in the efeste produced upon the eyve by
WELTS I'r .illl.'|la 1rJ|_d|..1. EE AU, II{\T
differences are the argin of colare. The
crgent ard slowest of the waves m-
cluded in the limitz camed above, pro-
duce the & tion of red; the shoricat
vl Fiiail FREE (o Ace P s sl d
viglel; |r'-:rr1<'dl':|.lr waves produce tke
| N | Hd‘;l oA It:l' I.rl Il'IJ. H:I‘I‘II. I III
imdigo and iniermedizig shades. W hem
all the lammous waves are hlended to-
gether in vhe eye, they give the effect of
white light.

From what bag juss Been gaul yous will
s that 1t woald be impesdibie 1o MEch &
direci relafisom, as your guestion indi-
eabes, 1o exiat bEtween the vebralaons of
amil ihose of light A soomd oo
hecamies #0 dbrill that it pasees mpward
ait the wamiut eyond the seachi af e
ear may #till be a gound for poome orea-
fmre. ke &m andcct, with an orgnn <onm-
sirncied o respond to vwihemidons of very
high freqgquency. Bat it could not merge
imgn the mime stheric wibratione thae

roddee ibae senagtion of colar withose
itsckf im sene manner oassing over fraom
the realm of ordinary matter inle that of
gxtraondlimiry watter, whigh seems o be
occupied by the et h=r

e ihiird gpisestio
tive ground. may Say.

leads i ajre -
Eowever, that

I'E-'.I-:'

aEldl sRemEe 10 indicsTe
onm, ol 3 'I'.I:I mid ¢cliRracter.
ot the basis of qaiter

EVER ey 1hii K& p

..-'-.'.- hs

ELECTRIC LIGHT FROM WIKD.
MILLS,

Elictric lighiz from wimmilis mov b=
vify econcimazally produesd, and. e T8t
in produced = this way a grear deal in
Euaroge and othes conptsies. This practics
i3 becormirg pradeally kewin, amid ntileed
n the Linited SEtes mow; asgd wih an
nafaliaticn eodtang ET5 fo 3100 a Iwir size

AEEplEDe :g.ﬂing plam: can b installed
fgr vhis drive
Nltrasion  ghowg typical  windpedll

clectrac power plaat, incleding grarimg and
il o dymamo pulley ;) sutondli chasgEng
cuteont Bebweom the dvhasw and basesw,
ard the ilafag: baisesy.

ke gpho@Eply oa which thess plancs
operate |z guiee cimple. It 5 the zame
as if yom had a pipe fcedimg imta & waler
tank amd every omee m o3 while a gmansity

of waker wat dascharped thooezh ths pips
over the iog ol th: ank ]Ill‘l! aay, the
wnk would predoally bz Elled alibowzgh

|.l||;|gr||n'_|||.'~|!|. and the cure crmciple fakes
pl]u: i the winddm: cleetre power plant
The dynama, whepever it s nm fast
caongh by the windmill bladz pumzs eles-
iric carrent b the kmdtery,  De dhe cocerse
Toly

of a day. (he baigery 1hile BEcoisud

Windmlli rrives Fleowie Lighting Dynssa and
Clisrges Alse u Shiege Ballery.
i."lu'IIE"':"l i imosd caven The laim pe Aic
Fghted practi -::.1'- freem the xnn:rl- thes:
thar proventiog any flecteation i U Brils

Hamey of the bmps wiaich would ke
P]?I;L. ol ecapas L il the |u |||'.. wErr igi‘:!-ﬁ
diezt fram the dvnamo in thiz cwe,

C. Piskertom, of Speneer, 5 Dale
aays

ok i fuer’ G4 & TETY  interestin

ﬂl’ii.‘: snd [ don®l wael Lo nsias 4 rpy &
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Electricity in The War

By Friederich Waldersee

{Beram |:-.|JI'.|'i'J|:lI..l"r|| wl af ke Eleclrical l;lj‘l’l"l;l'll'ﬁll'l' J

X-RAYS IK THE |
GERWAN ARMY.

- Hays Fave payed
3 ™Iy Importane @
in i1he wonderial
medical corps &f the
Germen Army. 18 is
prohably e most -
pariant :.l;{r:nlui: =
1.':|r'||.' maillary [

5.
(e type of X-Teay
machine, cked in |
fome poriahle howes, is |
ilbcsirater here The
K-Ray apparatus
berewrth ehown Wi
wspeciall developed
By a leerman  com-
pasiy, and mix of these
machines were trame
Eﬂtd lately ka the

varian Aemy.

ppright position
sbich mokes b then
feady fox w3e, A
third Caid EEITES 4K
i mmaaner for two
X-Hay wbai; the s
2w serves a3 oo X
Hay tubs piamd  and
hauwes the tobs dﬂ-
plis tmldder, e, 10
liamsrt

The peweriul in-
duciim :]TI E‘HEH
smpp s 2 -H
me with the hl-:;-
tencicn vollage 1s
waled wery corefully
im & special box, in
e i e} f-lﬂd all
inds af Toagh use
Ancther caze, No 4
contecng 3 set of star=-
age baileries for em-

The clecisical pow-
wr, which the 3 om
ilfdwction ool recsves, 13 supshed by a3
d:'l:l.i:'r.n diivem By & gasahae -|'I|.J_il-l|' The
ase Moo Lois which th dysame and -
ETIE iy packed, also serves as sn g ALing

bl when the copune &nd 4ynamo are

removed, a3 oheereed. Owe side of the

bnperlons Compist X-Bay Dutit of the Oerman army dor Ficld FPurpasss.

care, witk puimble bracket arm, wives as
an a¢]ustable hesd rest. The seeond s
eoninne 2 millivakmssies, ammceer. and a
& contred switchbeard. The switchboard ks
mousted o 1o of the cover,  Te in readily
rerowved by fwrping and placing it fR an

ErgEnCY PO pAEELR
such na the failure o
i dynamo aed sngloe o work

The spparaless has plenty of work w0 da,
indecd, &8 I forme one of the aarisdl
metbads o bocating bullcts, fragmests of
shells, abe, which may have entered the
Beh amid muscles.

NEW GERMAN WAR NOVELTIES

The twe illustratipng produced herewith
Lol W il how the {;mﬂl_'l! ArT ER-
plaiting the war, svim ag to clecrical novel-
T

Cligar Lightcr ln Shaqe ol & Liun.

The eleciricz] lamp reprodsesd herewsth
i n tgpgston lamg and s Glamemt s
gheps] in the farm of ihe Iron Lross, Lhe
Blament & of & spire] form, and s bkl
{8 position from b nides . the 11I1'|:|_'|:r|:l'||

mcans of v ordanary wine sUspensiois,
are 9ot shown inooar illusiration, A
lamp of this kind gives a very aovel effed,
particuary I osed T adverusimg parc
pedes, patrsotic fetes, eic. These lamps e
at the oregest e wade from I8 190 0
andle sowes ard are manmfacinred o
prar dhags formy an well a8 soungd globes

O other ilaitzation repheeemls ons ol
the fumuus 4%-cenziméiees

gis, of whkith we Mmve

ard a3 much m e wor.
It i=, however, mob 3 gus
apd caly the patside shaps
egmforme ko Eme Dt i
pothing more o lesa them
an ¢ectrical cigar Lighter in
tee shaps of & pan; a lemp
&rd conmpcted 10 the ek
af ke gun s macd fo maks:

Commecr with the cleciric
gdrouit for 10 wolss, A
gmple arramgement i provided  which

makes ihe froet end glow =y soon @ the
gun iz picked up from 75 wse; the homsing

iz muale nf & brown sise coting. The de
wED @ viry pheasing, and thire gesms m e
a gl market for a deviee af tha lond in
Germany =t the préten time

ARC LANPE IN LHIGH AR
FRESSURES,

It s stated in the “Eldktroscchaiase
Folischrifr™ thal Praf. Lu=mmer, of Sreslamn
Germamy, has ~un &re lamps ueder pres
sures of ¥ atmeaipsres absolate, and ob-
Eximed) iniFasie beallisncies 18 times higher
{an thase odtained at ordisary asesoiphers
pressure, the calcolsted tompersture nsmg
fram approccimaely 4200 deg. O w0 aboent
T deg. O The =xperiments ase fo be
eantmad.,

EFFICTENCY OF THE ELECTELG
ARLC,

Ihe “Eldorotechnische Eeissewif,”
{Teermany b, shows twa developments temd
neg bo inerease the shcency af the ebeorrie
we, (e of dlbese is due to D, W, Wed
lipg, who heats the end: of the carboms
W Ieans of & [l spe-lemineas Haras,
wongh it éppears thas the actual fuscticn
+f the fa=e i< n ool that part of b car
wona do whaeh it is applied. Frem the tn-
fermation iha: o given fhe ar angrment
s nct altogethes clear, It is obriovs that i
=g eficiency of a;m are |2 & e inoreased,
e gaorem] Ceinby §n B3 lommouns part
ol ihe electrode mmgg be Inorcased so as b
oliain a higher tempersiore  Evidiatly
thiy desideramm has been achimwd by D
Weiddimg, a3 the candlspower im a ceria-n
dircction ia raised from 0000 @p B3 about
L0l Heler cunilles, athough L3¢ Sem
perature of thée carbons im certsinm parts
kg been redied

The iden &f <odling has alss beem 38-
ismried in this comeory, amd in this case
alcche] vapod wad the maling mediam
Fram the practieal poin: of view, however,
increase of prossmre does ot seem to e
a very promiting dicection in whicth o
I

MOVEL OERMAN INSULATOR.

In a recent issoe o Fflefes, a Cermam
electrizal paper, appeass the cut berp re-
redoced of a nowel porcelxio ling anau-
tar, winch eomhbines means for anchoming

Thiz Movel lesalstsr Mas Puse Plae Tnsbis.

the two wires ag well as a fose plag. 1t
i smitzhie for a waricty of pucposes, such
as lightisg lines and tefegraph or telephone
deebs.  [he fowe copmociions &rg brousg hi
o Pwoe binding posts 38 percelved.

A HOVEL FLASHLIGHT
RHEOSTAT.

A rheostat built in the Sashilight is the
lmest  Cverima®l moveliy Thiz obwiates
ihe tendemcy to burn ovt tamgsien bulbe
af loer calang weed of Tresh bll:‘!fl':_l- as gErn
{ogp the llusseation. There & Lhe nsusl
Isitery b lsmp L ‘p‘.ill'l. buitéan B and
lasaly, the rheowlst r. Thia sdjestable
: feilgtance r© oomsEls
af @ fow foed ol wird
wersnd oo ® fube, wolls
& shider armoaged oa
the brass pher ma-
ing esaleal with the
cemnvier or base of the
lamp. To imdert more
reslance, for  frexn
aitery, tae ool iz removed ond the slide
muved lowand the ripht. Then it and the
batbery are replaced. Tungsten laegs of 2.5
b 25 wolis paling can be used with a bat-
tery vieldicg 45 wolts when fresh. Al
the ba[l!::;r ages, the rhesstat canbles
odiE :::-_:..ll;ll-_:zl: the wolinge to the lamp
a3 Dfaiared,
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AN OBSERVATION CAR ELECTRIU
SEARCHLIGHT.
Dy Frapk . Perking
The sccompanying ilusiration 0% 1.
firal cleeirie searchlizht on & radlwaw 1:||"
gervatlon car, ingtalled on the fast maal

=

THE ELECTRICAL EXPERIMENTER

1He casbons are W and %5 inch i diadm-
wigr, spci in“:r crmnslpacted o i"-'-";'l“.-:h!
worid, The mrbons stand heripontally and
oprrEle i.'ﬂllrlldl;'l'.l.:.l_"' after he ng Tie e
The lanp is built e cpernte om @ B0-val:
electre carreil, aml 1r|]||i:r'. 1] SNEPERES,

E-E

The LeBeat ARtractan an = YWwesters Hallrasd Treds A4 Pewerfal Searchlight lllomindtos tha
Scemery st MNighit

train operated Between the Twin Cities and
Cheeagn on the Thicago, Milwavnies & 55
FPaul Railway. The pEarchlight, 13
inches in diameter, is placed on a pedestal
&2 mches High over all, taldng ap 15 inches
a1 Baar spacs"on the sdacrvabor platform.

throwing a stream of light for 3 distumce
o twn miles.

Tt is stated that the condenied view of
the light afier leavimg the rcfloctor 13 eqial
b A S00000 condle-power.  1g will be seen
that the [amp is moontcd on the obssrva-

READER'S VOTING BLANE.
What do vou e best In the Blecirical

Ea-l,l'rrl'r-l-lrn!fr? We don’t knew, We can

only guegs,

ofiea wrong,
W you belp us

b i
peals mest e vou? Oaly by means of youir

Someiinses weo gueie rhght,

wiling 2 what ap-

e can we brang thie magazine 10 periec-

tiod.
worrh likor mnooke, Beer pom WLST rell ur.  We
will take a wvode among our readers and
carafuilly clagzify redults.
be guided ul:n:-.:i;'
pualish ibe reiultz in the Augost issue
Eill im the spacca below
figare En the square alongside of the sub.

It o casy for mi to give vou wisl

Wea promise o
by this wobe and will

v plecimg n

,!1_5:1' in tha order of your preferemce. Thuos,
if you like ithe wireless department best,
place Fig 1 aloagside of it If your sec-
and chaice is “Tateats” place o figurs 2
dongside of it 1 “Among the Amateurs’
s vour bhird choles placed a 3 alonpside of
i, and g2 afl the way down  This will
guide ms absalufely. Amd be surc to pve
ag your Frank eriticdem.  Wher the blamk
is Blled out cat # ous amd nazle it o3 o
ao4tal.

It costs buk ame oenk b Vo nad vou
will got jus: what yoe (ke most. So be-
fore you turn the phge fill out the blomk,
MOW |

in (e Eleiriead Exprerimenier
General Eloetrie Artieles. . covvvvissnaas

“Minchhanzen"
Elecirica

Experimenits

*Tae Corstrucior™. ..
S et TR il . s o evee e m e s
*llow +o Make It~ Thegartmer, . .-..--

Electrical Magazme FEVEW . cosiaaaass

Latest FPatemgs

Armpong dhe Amaleuwrs. cioasisrsanormmnsn-
Ducstion BoK..coansreaarrers

I wouild Gkoe 1o ke wom pring more. . ...

Wame, . ....00.

Add ress

VOTING BLANK

I give bedow, in the correct onder of my preferemos, nmy

eholeg om solijpds
e Vil EMS
| coccmancannnnirannarmnnnnsnnarmaasss
| awreremsan .
[ reereemciin i, R .
.............. e

Tures, agis

tion car pladdersm at the end of ihe traln
aad i 33 i3 change of an experiznoed op-
erstor, providing a means by which the
CAIMCTETEE R Re frain can  view e
pcengry afier mightfall The 5: Poul Rail-
rofd ruma paradicl to the Misglsaipps Rrver
for over 100 mehes, and the Doats, cariocos
rock formabiona amd fhe [eatures of the
landozapes come cmt clearly in o wery ine
teresting manmcr by the mae of the powerial
gearchligh:. The searchlight san e mpved
90 degrocs korizoatnlly wnd 45 degress
vertically, s making objects wieise for
& distance of several miles grocnd as the
train speeds slong

NEW RADIO.WACTIVE ELEMENT.
Prof, Goehirlng, of the Fhysico-Chemiczl
[mantuic at Rarbirihe, {seromany, anooarces
that e hag dipcoversd a cew chemcal ale.
ment whick he calls brovium,
He gratss p breviem is radio-active and
resulis from the disictegretion of uramiam.
Dr. Sipclair Tousey, expert in radiceas-

tivaty, smys of the dispovery by Prod
Go?h-ins:

“There arc a whole serics of dEimintegrs-
ton prodeess of radium and thorium, and
aix or cight of kxase are aleeady dehmisely
wiowE Bo chemlan, silinm, ol course, i
the besi kmowm; another is mesothormm,
which is of very great practical imparisnee
—more 36 than perhaps any of the otkers
af the group, with the passible evceplion of
radimm. It 13 wsed 10 médicime cspooally
m Germany, for ihe sams purposes as ra-
diam and to a moch greater exteni, for B
is only half as expensive. Also it is onle
malf a3 gobive, On gemcral principles it 13
prohable that the mew element discovered

Frof. Gochring would have ropzhle
gimiler gmalities to thase of the other ele-
ments of the Rl"lil'.l?. Iapamuch ns the iack
that & large nomber of swch derivegives
pxist was xnowm the isoltion from time
e time of =ny one of them ic a thing not
d:aglrnluhr:f anexpecied im  the pcientifie
warlil.”

ELECTRICALLY DRIVEN EN-
VELOPE BEALER.

A new elecirically drivem maachire whech
will seal gevers! thomsand smvelope: an
hour has recently boca perfecied in the
Gowermmeent  Laboratories 21 Washingion,
I . This machine §3 shown iz the 1ilas-
tratlan, and the operatce ot abe left ks feed-
i a bateh of cnvelopes inte the mechine,
Those pags throvgh the variomg roieting
frction drtmma: af wil be peresived, and
im the course of thelr fovrney, pass throagh
a vapor bath, ercated br a small vaper
inmg tank amed at the ceoter of the
machine. This vapdrieer 13 oderaled By o
gmall alcohol ferch applied uwaderseath
An elestrical Boader cam be used

LUncle Sam's New Eovelspe Seaber,

This deviee i3 open to the public, 5 fa®
ag making duplicates s coocerned, and
afrone may enjoy ihe bemehits from this
partleelar invendon withow: any conx dor
palcat nghis.



fu:w 1S

mofe fnterepting than eledriz ani-
mals, and yet but little of their real
nature i generally knpwn, Only in
this new age of cletrical wonders and

P ERHAPS in all life there is nothing

P, &. The EClectik Flad Keenn o1 i
s “Torpede."

miraclers have we been brosgat faes vo face
underszandingly with che warvels ul bore
to=cay we koow that every Hvisg arimal
ervalves in vafioid wars £ TARALS AL
of eleciricity. There are Eth »;'.u..'n?l.l anel
Insects thmt are remaraabie elociric bai-
terica, atrikingly lige the elecire applianoes
which we wee. Cais gve Joril sparks ef
electracity wisca theie fur iz rushed in the
dark, amd evesn mnai hiwsell ia a rﬂ.m.ili!'
clectrie dymama

The mast rocwacs of elmciog: amiomls i a
certg i fdh whach discha-ges shocke &t
wil] 1o Jeferd ileelf  Trois o b @an Gsh,
kncwn &3 the “lorpods’” (Fiz 1), belong®
ing to the som e he, sl (eipeemig the
wiiers of the Mediterrancan Sch.  Ssilors
=En “'\III’.‘I = e I EiY =-1= .EF -|r|r| u'|'=r:1
steries of this sea-cleciriksan.  Froquently
theey clatm 10 have faame their arms bommd
by tha ifvisible ond mysterioms current of
elecircily scnt up the Fee iy the fish he-
Taw. L’rﬂild‘:ﬁc?nt H%F: these glhismmena
WErE TEgar v seslarers wilh supersti-
ticus awe, Ages befors thiz m-f'm
trical powers were usiderstood, certzin
Roman physicians kept | acmariums of
fhem amd patiends were allowed to touch
the “torpede™ amd receive shoces, a3 a
means of cering certain diseazes,

There are two other elecirical figh, sach
belonging to the Freah waber regious of
the trepical countries, which rival the “for-

pedo™ in their cleztrical powers, These sre
the Gymusiur eleciricus (Fig. 1) and the
Silwrny elechriswr (e F'f 3). Im exch of

thess fal ebeetricity is developed by saecihe
organa, which are not uclike the form or
shiape of a woltaic battery.

Ihe clcctrical organ is wmes] by thess
falies in order to cvich or kill 1!I:£ prey :
aleo to ward aff stfacks [ram oller Ffihes,

In Fig 4 wa ghaw the elecirical orpan
\'{E-ﬂr_ﬁ'ﬁ of these FI.'IEIIH-; this &5 Lo e e
timguishe] [nto tuo separate paris, namely,
the perves and the special argan into which
these nwerves branch eut. This organ ia

Fig. = Fleorris Pl cOpmnobus Blecirboue™
always buile up of & great many discs of
plates, which, I1I:".'.'E:'.‘-I'F. vary in size amil
shape a3 to the different fishes, Thes
discs of plates sre really a earica: form
of msche

Electrical Fishes.

At {a) Fig 4 will be seen the Tromial
brain Irom whick branch out the merves
{r3. Then follows the cemtral brain and
after this the small brain and hnalle the
lerge lobes (h), which form the electrical
cenirzl, the soscalled “fobus elecimicur”
From <his a great many setg of merves
beamel out, whach are then disimbabed aver
the electrizal organ {cc). This takes up
mich 6f both sules =6 the brain, g well
as o part of the baek It also occupier a
kirge amount of ibe forward scctioa of the
lnf of the animsl

"I'{n: disce or plates mentioned abowe lay
on top cf euch other and form am oozas
which can be best comatred with s waltaie
pile. Ik Qg bably very simillar in ceriain
Tespests b salvands Best battesy. 1A Fig.
5 we show one of these organs, {a) being
the merves a3 tkey branch ouw: ower tha

ECE

Ia Fig. 3 s shown a large masnicabon
of one of thess decs, A pert of the nerred
go b3 the inside of the dise, them branch
ot aid etd i oa drals-like moceus mass
in the form of small sphere-tke cells (béa).
Aro-her [-]rt af the merves el beaisch
iy imbo the probooiing tEsas {edh.

¥
Mg & The Urental Ersin of en Blectriz Flak

The elecirical nalure of the shoco of
thesg fishes has been ctudied experimentally
hy Wakh as early as 1773, He bas shows
|E:|r_ for instance, the “silerng clecirlows,
as shown In Fig. 3, s only capable of giv-
mg clectricnl shoeks whem the hack as
mell az ile belly are touched together. In
this case the Buman body forme a path
through which ithe elecirieal cusrent passss,
07 sowrse, OBE €30 gOt 4 Ty strong E.IEF'
irleal shock =ven if one does 3ot nctually
toseh tha fch in the sbove mannsr with
the hamde, For inslamce, a wetk rope or
any other cbject which s 2 good cofductor
when fonched by the hand will transmit
the eleccrical cnergy when the fish tonches
1. Tor this reaiom it s also ible o
abtnin & powerfanl shock directly throagh
the waler

The first shock of one of these fishes Is
VEIW pomwerfic]l and wametines is skrong
engugh to parilrze or even kill 2 horse.
The secomd sheck, bowewer, i alrcady
wenlk, and aftsr a few shocks the fsh is
gipl able o Eive out any mord CRCITE
enesgy, b takes quite a time Sor the fish
to accomulate and again charge the oclls
cloetrically,

The mnst formidatle of these eleciricium
in e Cwniebuy  alecieicss  of  Soath
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America. Fistory relates that many fords
nnd rivers have been abardomed besmse of
th#se wrarge shack-givers which inlent
them. The farly Iediazg, who lived nesr
b pmalare, beok advantage of their lmowl-

Anwiher 5

Hhr- -
Culld il lurm

| Emesk-giving Figh
e

edge conscrnimg these creatures and caught
wild korses by diiving them mEd infestad

da,
m%\‘:e pirenms sear Carecas, Scukh Amer-
ica are overrna with the much-dreaded
Gymrolus, and the natives miz & strange
metbod of turing Boch horses and ash.
They wall kis method “imtoxscation hy
means of harser™ When a kerd of wild
horses is driven inte one of these fish
somids, the Fsh are awasens from ihew
slambers wnil ascend from the bowem of
the water, darting here and thee.  Their
greal yellow, snake-lixe bedica are B b
ngainet the terrifed dorses, which, with
sliiing eyes And digtegded aoarrils, Gercely

w and kick a8 they emdeavor lo plusge
seis  latf-paralveed” bodies omt of Ghe
water, Some of the horses are inmsediate-
Iy kifled by the clestrical shocka of these
fish, But s9e others mny he ewsily caplarcd
Ly the mative who @ msually mounted om
n hores tramed fur the work. This form
u! horse cabehing 15 very wlag.
These powerful flsh show 4 Fendish in-
ety im asieg their ebectrizal Jers
They g=em o keow ihe most erable
points of astack, for they glide under th".'
horse, give the fatal touch near the bear
which acts like lightring, and glide away 1o
gafety. This they repeat uptil thar elec-
itic force ia cxhamsted, when they float fo
the swrface of the water and may eakily
e caught 3 R

A few wears Sge, wWhen ececinicdly
gk s well ardersinod, and s periocEcs
with electric a-imals practically aew, an
eleetric eonge went over the civilized world
E #¢ Ssh were muwd 0 i £
:mm powers were extolled, and hos-
pitals and sanilasiams kept them for thair
patieats, Even enterprising showmen and
pireet fakers towk advantage o the I:r;m:.
EVELYWCTE Wené EHE ROUATINMA I5g
'I.'il.l?nl:u u“tril'l.[ hig rewards for the one
who eculd lift the fGsh oot of the waler.
This offer way accepled by nemerous

wak

girorg men, but they never gacceeded in
FETRD iy I|';: fish from the tank, why, they
Ar every atiempt they

coabd not exaiain |

AL Left, F £ SEaws Nerves Brmdhing Out
fver rum'ﬁru-l. EI;IILL g, iy Dnlarged YW
ol Syphereslive Cells of Dlectrical Plah.

tabled cver from the shock, whils the
pisringie erowds jeere] and Eneghed

As to the power of there elerric shocks
{Coninmed Ja poge 8L



L
THE GRIPENBERG SELENIUM
CELL

By Samuel Weln.

Of the varicus forms in whick scl-
enlum colla have been coostrocisd, the
most efficient i3 thet made by Willam
Sehasting Gfipeabery.

The =cll consists of n small screw-
means ol which a very thm

press )
|:|-1]|.t-l: huﬂm-.um is pressed agningt the
glectroiles.

The electrodes are made as Tollows: A
glass plate i8 eovered with a thin leyer
of gold. By means of a sharp tool, the

THE ELECTRICAL EXPERIMENTER

MORE WIRELESE TIME SETE.

A wiroless outht bas been installed Dy
Jeweler D'rescott, of Cakdale, Calif., for
receiving the correct time directly to
his cfficc. At noon esek day the correet
time is sent by wireless all owver the
eountry. end anvome bavicg am instru-
mert instzlled can take the correct tione
when the signal comes 31 Boon, A set
of wireless matrnments can be installed
it £n isolated gumartes, whers el
a7 telephom= lines de net reach, and <an
rective and send messages and peceive
the enrrect Time

Ao
Fig. d

The Gripenbary Jelanwum Celf

i@

frgf

N

Al of gold i eesncved in & way ae
shown in Fig. 3 The electrodes form a
fine grating whoase bare are af 3 distance
of ahout mm. from cach other, and
there are 12 to 21 bars per muw,

The propertics of the ecll depend
mainly upen the thickness of the sel-
cninm, as the astion of light 12 limited to
an extremely thin fayer of the expoaed
surface {calzulated by Mare to be aboud
1/500,000h inch thick). Thin plates of
seleninm E:aun]l;dgire high resigtance,
bigh secs:bility. and rapid recovery after
L+ Té Tk |1E|'I'Ia

r. Cnpenberg diseavered that sel-
eniarn, when molten between a cold and
& very hot glass plate; ﬁrﬁﬂtt}' adhkered
i the Taiter, after the anmealing {erys-
tallizothon). It in thos pessible te cover
8 thin glass plate (1723500 inch thick)
with an exces :u;;ll:r fae film of eelenium
{Betyreea 001 z2nd 00000 mra) having a
v-_rly good contact with the electirodes.

he moai imporiant point, however,
= that = thin layer of amorphous sel-
eniary (leaa than .01 mm.) cannot be
eoitveclead Fide nelal s selemimm by T eat-
ing, on acesunt of ita coniraction or de
arcase in velume £5 1o 8 per cenlld and
collects In drops like mercucy; a8 000 a8
& temaperaiure of aboui OO :ﬂ:rl:u- C. 1s
avizined, This contraction i& preveated
by applving the sclenivm with a coat of
m saitable lacquer (=efivioid Tasoalach).

The eonductriiy of such cells in streng

ighi smay be 1000 times greater than in
the dark, Hesmtances cerrcapandmg to
e e L

BIIEE T, 1] & NiEnt;
000,000 ofims dark, 160000 of me light.

Colle conetrected according ra chis
method are very reliable and show re-
marlable sonstancy, and are well pro-
teeted from outside mfwences: mores
aver, a selecium plate that for some rea-
son has last its eficiencr can be camly
repiaced by another piece, at sra!l cost.
Antimenite having the same photo-cless
tric progerty as seleniom can also he
wied in the cell

LOST: ONE WIRELESS MESSBAGE.

P lnint of the Berlicer Handals-
gescllschaft secent'y stated that & wireless
Message geop by i the Unloed Siates
from Hilevese, Germany. via the Teckerton
tramsatlactic radio sation was Jost some-
where betwsen the sending point and s
destimatior; Mew Yerk City. [Ferhapr
ens of Nee Empliah erwirers, pwading mp
and donm opr coapd aghbad &, heil]

HOW TO COMPUTE YOUR
ELECTRIC BILL.

Those who ase electric carrent o
central stetion service will fnd  ihe
curves here given comvenient in eaempui-
ing the total cost 6f energy in dollars for
various  kilowatt-howrs.  Electrizal en-
ergy it gold by the kilowatt-hose, @is-
ally, which represents aboat 1 173 horse-

ower psed for 1 hour, of ten L00-watt

apgaten kmp Joad for 1 hlll!.l:'. % i
compde of Skwatt electnc sad iroas (o]
1 howr, ete. Opdinaery 16 L. F. 110-volt
sarbon Slament lmps consume about 55
wallz an bBour o 10 of them would ke
55 K. W. H. To Gind the K. W, I,
kngwing the total wetts vsed, divide
1,000 (1,000 waits equal 1 kilowast), an
multiply by the number of hours the
curcenl 18 used.

June, igig

yvertizol line wmeil the 10 eenmt diagonal
is reached and followicg the horizonisl
interstciing line wver 1o the lefi, the twial
cosl B2 seen to be $400.  Fractional
ameunis are veadily [mlped or = oew
chart s rendily made 5% ddyone :Abef-
geted on = piece of cross-seclion paper.

ELECTRICAL FISHES
{{-'ﬂldiu-l'a'll'.:l
— pmerdiie experiments hawve proven that
they preazly vary in degres; a ird will
topade over dead Uf it chacces to light just
above a Torpedo) And this i3 net ea-
t:l:l.l.]:l.l.‘l.i when we remember tha” men are

pompletely parslyzcd when spearing thess
S Tha feadna Disck G d

Th fit surgecn, [srsmuanad,
l'eun; thel the efect "produscd by the fish

serresponded exaelly with that produced
by :1:?!:.,-&5 :iarr,r'rrﬂh thix diEtrtﬁtE:
that we see mo ghtter om ir3 lusly. owever
stromg the hlow it gives: for, if the fish s
Iarge, thote who tonsh it are struck down”

Humboldt was one of the firii lo ex-
amive carefully the batterics of clectric
fsh, One tremendous mengler was cap-
sqredl dicmy Calabazo, whick, by meoang of
its shodks, killed ¢ muobe and perd im=
jared the rider, The huge Bsh was
hooked, Baz the line becomirg wel (s fish
crmmmunicated such shetks to the captors
shat they wers ﬂnﬂrrhu i move and were
hield as n&d by eleeirie wipes, They
dnally 5o in bri the monster to
the shore apd found it was lll':nig:
two feet In leagch I had pﬂ.ﬂ:i:-nl:r tl
same  relative size throsghom: ils cobire
Ernlf:h, with = Sroad hemd, compressed tail
and the tnder sde of the body lined with
four natural elecirle batiesles, 1wo o cach
side. The stramnge platea and the batberices
mere vertical, mot horizontal, a5 in the
“torpedo,” and each wa: rupplied by nerves
froom the vertical branclws cf @bl faar
bundred spinel merves.  Such monsters,
armed g5 they mre, mmight well prove dam-
gerond, & :ouch of their fails frequently
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[ Flgﬂr Nirectly Vour Flecirsc FEl;
ati=HHours Used. Umil i Sirlbkas
Thils lwtersection Lesk Over is

In the casve ehiarl here E[nlrl'l,. the hase
limg represents XK. W, H. For instance,
suppase you ase 1) walts [or 40 hoars,
Ther you have 10400 d;.*ridl:d hIﬂ :.‘m
erpmals | kilowatt asd this times Eaved
40 kilowatt-hours. Suppose your K. W.
Y. rate iz 10 cents. Then, looking up the

Lesi Upward on Lias
o0

Covesponding o ﬂ#.um of
with Y &Er [it]

wtal Bill in Fi.

bringing sudden death.

‘There are unguedtioislbly oumerous other
¢lectric anicals and insect: el undis-
covered. Perhaps the time s mot _Ed._l' E
art when the presence of clecinaty im
all forms of life wifl be an acrepies]l and
aroven Eheory.



How to Build a Telegraphone

HE ilegrapheae i: an eleciro=-mig-
i instrament which records the
Auman volce, muasic or ofhwr sunds
on & fine rwoving scel wire and these
graimds mre resroduce] as perlecily as s
a telepdiones, if @0l mors s,
The imvendon of
s sl Amen: 13 "'|I-'-I:
to the researches o

Walidenmay  Dpmlacn,
the Danlih Edison,
wiw, while experis

sarting with the wle-
ploome abost 13500, dis-
covered o mew prum-
ciple in eleciro-mag-
netitm  which  salwed

of Tooordicg and res
prcdocing scund. Thia
principle la the loeal-
isalion of A
oot a4 movadlp  sbeel
wire wmlc pasdsang
throogh  Ewa  small
clect=a-maztcts woadh
are excibed by some
otaide sowree,

The telegraphone here desuibed was
Bails by the writer expecinlly for the pur-

e of recordiag railie-t=learaskic  and
telephonic messages. The writer presemts
kerewith a p:hrl:hul i ol the fmizhed tel-

egrephone, and Fig. 1 is the deawing of all
:Hil.l';:l.-]l sl and leamr relation to
pne arother in the fimnl amembly,
The d=iails fer eocstrmiing the indi-
vidugl paris of the telegraphone arg given
in Ule accompanying drawiegs. These do
net recuwice mach deweription. By looking
at Fig. 1 two aluminem Mates [ P, which
constitute the mippofting fearse of e In-
sirument, are f[astened fo a wooden bass
TBndxdd imches. Theze twe plates afe @f-
arabed by brass washers |1 H' as shown.
The tallirg and receiving “head"” A
coakils: of two small cloctro-msencts B B

DhpBaia o 1 ol STy,

pupporied by a snitable frame mode of
hrass slwown i Fig. 2. The two bobbins
B B are mate of hard fublsét iz shown
in Fig, 3 Thes= hibns are dhen wound

By Samuel Cohen

widh 200 feet of Ne. 40 B, & 5 gaogs
copper wine of each; care ghould be talen
ihat th= wire is wound evemlr. ‘The ircn
eore, Fig. hi: now 1o be made frosn sof
sheet iron Moo 18 gaage. 1The falking Bead
sapporier is made of brass oc fber, and

Fig. L The Telegraphons Whish Can Rezord Telsphoni ar Telsgraphic Signeid an o8 irmn Wine

detailz are shown in PFig, &

The rwn w:r'r: eels B C° are uiil" aide
frem two alurinam dlees 2% inches in
dimmcter and segarated oy & brazs washer
% inch in diameter. Thegs dises are hald

firmdly on the shaft, Fig & br two %-inch

Fhntwreaph &l Complwiid Tolepraphone

braig nuei. A Zinch bevel=d rass pear 1
now placed on each ahalt s shown in Faig,
l. The wire guides [¥ I are now made,
ard details of  their  conMruction are
shown i Fig. 7. Afrer eadh sepacale parl
has been compicted, assemble them  as
showa dn Big. | Twa sl fobois 1 &
I gre conpectes® to the bevebled sears 5 F
ty oo gma’l meter pnmmeT 3 Al
Now procute about 200 feet of 31 gage
gzl pinmo wire amd windl B oo s oo
Dise ened of the wire 15 now passed hQroagh
the geleler T 70 amd arsched 1o the ol
recl

Tha twa E:I.'I'I."_I—IﬂﬂEl [k ] BB oare il:il_l‘.'.l
yit scFics ond comhectal to the feceiving
gt im gubstilnie Sor Uie ssual telephome
reccivers,  OUne of the mators 12 now
started, snd if there iz any mewage in the
etzer tie recordicg coils will recoed gvery
sogitu] B thee mowimy =feel wire lo r
Fﬂ'-:-lf'l.ll\:r.' theae somnds gt 13 Beselary o .LL"I-
reel the wire i the LHEM sHE ||-|1|-|,.IJI'_|I1.
Thiz & defia by rormng e  opplsue
motnr and mmesiing o 1 ommslos gear
MNow dissonnec: the telegrephonc imom the
receiving set amil connect g pair ol poones
to the talking hesd, amd by listenng in
the recelvers The operaor will seceive
every sgnal that bas been semt. High-
speed messages moy thas be copied on ilas
insiruneent and reprodaced very slowly, &
thay the ncprofessional cperator may read
ihe same mgh-speed signals slowly just by
roen’ng the mnior slowly, eic °I Fe oml.-
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mary spged of the wire 13 1@ (e per
wezomd,

Thi: tekgraphon: may b wed exoel-
lently in conneetion with the ondmary lme
telephone.  Telephont conversations and
secret messages car be sopied om this in-
stenzment Cust by com-
rciige  lhis MElre=
gent to the Hoe wirg
E{E] |_||:-||.'r ;:I‘ e lqul‘
receiver. It e
that this vabuable in-
Elrument may be par
ticularly advantag=nas
tc the experi;momier
whn desires an insivis-
rent  for recording
redio signals

The trans-Atlantic
wirekess itateas 1@
{wrmany have boen
heard clenrly at the
Tniversity of MNorih
Daletn, 0 distoanes
0" 47 mEiles.

SUCCEISFUL TNDOOR ABRIAL.

Oy ol o cemlers, oy namnd !‘;thll:g'.‘.l.
f  Pitesbargh, P, lsa | smecessfull

il he Torm of indocr wircless per
ilestrated  herewith,  Thes  sreacgement
meeiaia ol placing wire  ander  the

rool -m by altie of the builleg sad on
imtls sddes of the slanting roof st-ucture.
The wires oro spaced about cne aml cme-
Pl [ect apasi and comsisk of No. 4 im-
ductor.  The highest wire in the aesial i
about £ foci above the grownd.,  “The
ength of the sirands ¢ @0 Feet, there le-
ing nine wires im oAbl

They are all joimed together st either
eind amd, of comrse, manlstors are placed
in ench sirand. Mr. Schlegel has been shle-
to mpick wp the wircless bme sagmals from
Arlingion, Va, twice a day, ot noon an
1 the evesing at 1P o'clock. muing a La-

Indeai Tyie Witeleis Asbial
Wi, Riste ar Tils EHaalc

Hificient L nadei

lera or Silicon detector, with regular head
"pbooes, e

He stares alzso thnl be can a1l read the
time slgnale with this owmtfn with the head
"phenes remeved asveral inehes fron the
ware, Metal-covered roofs aze not s good
im this rase as filz coverng, which chtaina
in this inztamce.

Have pos voted? Do it tow. See page &6



52

WIRBLESS OK THE MOTOR BOAT.
Wow thar the motor boat snd yaehid
peascn i3 in full swing it is endeabicdly o
grel miEerist IS ATy ETeT gf such

» b, Bhowisg Ihe Adrie] o8 a Meler-Boat
or Yiasdhin,

craft £2 have a small wireless sending and
receiving et on oard in cpze of cmwire
gency, =tz It i@ surprising wimt an effi=

THE ELECTRICAL EXPERIMENTER

copper  womduclor, passing  through the
bezd-in nsbe or Iuwmn-'j{ (5eg E'Lis. 3|
placed im thwe roof or side wall of the cabin,
at showm It is well 1o place zome sealing
compourd I over e end of the insslater
L 5 kesp water, etc, from ruening
during ranstofms, el :

Regarding the radic sat fuself, this may
be mounzed exactly as the dagrams mdi-
cate and the trassmitting @# may compries,
for ardinary regairencents, a sworage bas-
tery of & 10 3 volts, 3 10 d-isch spack coil
& Levden jar or rlasm platz coadenmaer
tuming helix H, hot wire radiation ammeter
W asd twrow-over aemal switch A, also
kt{_ and spark gap M.

he receiving eqmipmeent may very well
be selected o comprise & few high-grade
ind efciont ‘nstruments: such as 2 gooc-
grade looge coopler B, mimeral or ather de-
tecior I, fixed condenser F, wariable cor-
deqger K, pair of 2000 or 30 ahm head
phomes T, togesher with neccasary wire far
conrecting the variows ine ruments.

The ground conmociiom ior sach a sta-
tion may ¢ made in some cases throagh a
No. 4 mamulated copper wire G lcading to
the engine frame amd the groumd, thos es-
tnblished thromgh the propeller shafe In
some £ases the ground connection is made

&

gort cusht can be mstallcd at very amiall
ool nowalkys

The skeiches and dagrams grven here-
with show bow the et 5 best irstalled anmid
s bled on & hardwead or other swateh-
Board preferably, ga ax oo fn'ee mp the mine
ILUET dpace poasth.g,

Figure 1 shows the aerial armamgement
fer sgma.l motor bopis, and 0 13 besi to
fiwve e forenast pbovt B feer high ot
beast, ‘Il small asxiliary renr mass shonid
e nearly 3z high, 1§ possible. The form
ol achal skown bEd proves very ¢Meeseny
fiq l|I|,'|| i:|1.':||.'lLi 1Ll TH [EEEE 1||J.l|':-u:
fom=  siramds of phosphor-brocee  cabls
wmpend @b 2 4 feet ajarl. The t.'I:IH‘.1I

of apam between the spreaders will, of
erm=ge, be poverned |';|.' tlus size af the hoa
Bezgular antenea ansmalars  abopld b

msed, of course im each sirand where they
&re Tascmed o the aprondore, anc the
Towrer gacton of the aemal shoald = 1oper-
e, oo that all of the four cr more srands
are joined pogesher to a Moo B or larger

drcangemeat of Hadio Apparsiee in Cabin of Fost. Fansd wpie.

t{u:-:mnrn-m: the wire 0 fo o copper 2date
ahoot 2 fest symare, fosiened on by omgalde

o
A
s i
AL
W
B ;'-.+r1
N | Y
|
—la

|

Fig. 3 Wiring Magresm & Boal Wirsless Bal.

of ihe holl, o that it is im théromgh con-
tack wiili the @aier.
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AN INTERESTING THERMO-ELEC.
TRIC MOTOR,

The fallowieg bricf description af a sery

gimple thermo-electric moor will male it
casy 1o baild for the erdinary experiment-

Mowgl Maksr Woarke by Hest and Magnotiss

er. The fm of the wheel iz made from
fairly thizk lrzn wire and held by a cork
B The spekes . C', O O are made of
copper wire, The wheel |5 supported by a
pim [ and cng This eork 18 pext ghed
to the base, A Jarge stesl horsshoe mag-
nek iy mext sugporbed o3 a bleck of wood
E.. near the wheel ap shown., A I'I:Il][l abas-
hiol lamip i= now placed ander the rim of
the wheel. Az tpon as that o of the
whesl kecomes ol the whesl will begin B2
turn glewhy, the heased portion taening
away frnen the magnei—the roason being
thar, while iron is attracted by 4 magmH
at ordinsry lemperatures, when the bome-
peratzre is increased beyord 3 certade lim-
it this partially ceascs to be the ase, Hid
the cooler part ig dtill subjest b magneiic
aftraction, and the wheel s corsequestly
lept om torning €0 as o bring emch cosiml
poertions in gloser proximiiy to the poles
pf che pteel magnet. The rim of the wlel
sheuld B¢ not less than B 5o 4 inches in
ciameter,

HOW TO AMALGAMATE ZINC,

The ehief difhcilly cee expivimcas @
amalgamating zinc batlery réds s in
'.Iil'l,# tsé matallic meévcisy mio Che iz faoe,
Thas difficaliy can be obviated by wsing the
fellawing methed : A fisee e thoreugh.
:;.- ihe zimc iroem diml and grease by dippng
e mine imbo o concenlrated hpdsochloric
acid solution. The ong i now placed for
I minmies in a sclotion of bohlaride of
mercury.  The hichloride of mercury will
decomposz and melallic mercory will wnite
with ithe sine,

{Mode—Cuare shouli]l Tee faken n han-
dlimgy the highlaride of mercory as thip salt
i vy corrosive o Nesli ol elol'ss. Dt
i# ole> very pobsoncus)

A Fi.u BT h||l|w|.: ["h[ﬂ:}' ﬂ“::_ OO B
tond for this wirsless owific, and in fran
na |i;|"l; e wernal eaiich A 15 chosed mm ihe
aroper manmes apd the slgnals are sent out,
ol CiHNT=E HY Il_' Ir'r [.I.[:h {l’di_‘. h'l.'il'.h 51.
ugtlally now ibe E{r:rg'ﬂtn:ﬂ, by ewane of
w lelegraph <oy mousted om e from
shelf o the ewitchbeard. Is taning the
recerving insl-uments the switcher or olid-
ers on the loose coupler are %djusted unl
the signal are recemved landess.  Also 1le
varinble condesser, if wied, is moved il
best resubls mre chiaiged. It is best 1o mse
a regelar bozzer test fof adjwsting the de
tectnr in ils best cooditon.  Fariher des
gxription is hardly AetEEiaTy m Elis direc
lion, ms complete insdroctions amd hlee
prints arc invariably farmished with sach
ar apparaing when ponchased,
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AM INELEBE TELEGRAFH RE-
CORDER

By Samuel Cohen.
UNIQUE, un  practicsl,
recordsr can be made |::|'|=
whita will cigy "":'?1'_‘"
HALIE & [ o pREss
I'k= tolowing matesin] will be oeedéd

inklens
anyos.
withpar

A MERCURY BREAE WIRELESE
KEY.

A pood key frae wirelews tramemiders s
a mecrerity, [t et IH! :.l‘.J'n.:lnh.t. the
oontects o8 Eocd s ¢ sur-
rents and, Imatly, easil wmh:gd, 'I"':Eu
lowing key :rq.;-.duu. all these good p;lml;-l-

The 3&is, which iz made of hand wood,

Ingenicus Telopraphic Botcader Lidlag Nelther Pen Mar Pangil

in comstrmcting thin Enkdzss recorder: A
small hattery moddr, ase jeloge 1 s, 0w
himding posis, two foit of Mxly-indh S
reil, fwo rebbor rolléra twic amsll trays.
ome ouncd 3 potasibum lodide, door u-l..:ce:-
of comemoa starch, cne  rocoMal,

5. P 5. T, gwitch; thres inches of &idm:h
vubber rod, lxl-Foot beass sheeting 91
Raage

Fisgt comszract the sostact peini skown
in Fam, 4 wingly ennalaia of a mabker
x4 iech and drillad 2p showm This
piece s then fastened bo tie lever of ibe
sonder shown in I'_s_ 3 Thesw make e
romlact bl whick i3 made o "{!'H-H- inzh
brass rod | dimensions are shown in Fig
Afber it has beem made, it i then Hited
em tke eopnder bracket | Fig #).

Two réeld are (em made of Noo IR
gt hoass dheeimg (Fig. B). Une reel
§ mounted on ndobor, amkl the oiher resl
is moumel on & brass bracket SaxtaEd

inches. 3

Twa mabber rollers AN (Fig. 1) am
then made. These follers ore made of
limrd rilker f l.'i} nnd are I'E\fl.l'-h i o
brags gtendas ‘.-ix"'&u"i Enche

Two ixk phokcgraph dllﬂ:‘l:'-
are then mouaied amd dlamped f2 the Eas
as showsa o Fliz L

In the first tray A moke & sarch solw-
tion as foldows: Dissalee fonr eurces al
commen potatos starch, and ln tray B die-
solve foar ouuces illf potassium  iadidz
crvatals in Edll fray 41 wakis.

Afver all the panis are made arrarge
ur.'h part &3 showm in Blg. 1. Conmest
phee confact preni A pmdd bed plate B as
shoem In PFig, 7. A rebosat and cne
S PS5 T. swilch iy conneeted i serics
with 1:|F mder i@ orcer 1o regulate the

il &l oo
lDII:HIﬂ:. ¢pﬂuE: 51';: resarder properly, i is
pecessary that the spesd mofcr 1%
pomsiant, or elpe the printing om the pap:r
rape will mot e vegoldar,

%ﬁ' regulating II'I! Eﬁrﬁl of the rmotor
and 1hes carsem fhrongh ithe contac: poist
Yy o seeond rheosint telegraph code bas
een :-:-Eu:-l:l as fast ag &0 woods per man-
ate.  The drawings are sof-explanatery

l::l.]rl

Rememnber .
b: charged from direct currént
reciiller om mliermaling current,

Soprage baiseries have 1o
Lie a

ey |:n:1_:| e provweell. The wiz= 1% left da
the reader, that of the writer's beiag § =
B4 x 1 in. Two hilks sre bored fa- T
and T, the lermimils E-uq.-u-: pood, stff
|n.p'i.l|. nllql i pliadned amd bewi, as shves
in figare, first dnlu:;; foar holes, two om
fach side My M, H and T the perews

Wiehess Key with Mercury Kreak.

M M, kesing b attach it to base and H
omd H, dor pivots for the lever B Tals
l=wer, whi'e of mandard shape, s of leav-
tgr brass and bonger than wsual. Three
ho'es are I.Jl|1r|'|| i ] HI.FII-' g Lrews
F. E and I} & d= cimply o metal rest for

The fanction of F and E @ apparenl.

THE ELECTRICAL EXPERIMENTER 53

I.It. reason for the shallow mercury layer
# that the mendency 1o “lag™ will be re
dLnl:d i a minimus:, Thim I iy scrowed
down ic v oil, 82 that it bardly touches
ths merenry. Then A i conmesicd by &
wire io T. For a Beiter q-unln:l.in.:l 1]
other tirmimal, che sprmg at b may alio B
consscted 12 it K e a bard-rubber knob
After a liptle prectse, the ldlllrtmm‘..
may be improved so that me “lag”® |
tected and good asiafaction b enjo
Coniribaed by H, C GRS HAM.

A NEW TYPE BENDING HELIX.

A finely adjustable helix s an imstr-
meal 1aet abould I;l-l:: in every amateur's
giatior, and here iz one that dies away
with =ling aid locds wisen

A basze is made, preferabily of oak ar
maheranr, 347 Inn.s.-. 12* wide and 1
thick. Two end pleces, eitler roond or
square; should be made af the sare ma-
forrnel W round ‘|'|'|.-|"¢' shauld he B* in
diameter, and if sguare, 8 by . In the
center o7 cach end e A hgle should
ke ored of cmple size to admit the
axle, whick in |:|.:rr| skeuld be threaded
and pruu!d.ad '|.|.|lJ1 outs to hold the emd
picces in p] ]

Some Ma, :| B, & % sluminem heliz
wire shoald be prosured and wound into
A ':lph:-ll £* in diameter and 12 la E with
1* gpace betweea turns; 3 spacing barg
can p'l;qrq; (2], ] h.'l.-nf am mpen bG Smpe
port the wire il necessary.

Two ri I:I:E‘:I .I.I.'t |:|.|.t froan gheet braszs §°
o, B I::-I'= I7/16° shick. Thess
nre o be i'a.-lu:le on the cad frame
pleeas by flat-headed serews passcd ehry
coemiersuck holen Get o battery boli
and Ale the e (the eor with the sorew
demver noteh i ie) dowe flat, whick B
o be run thru the ring and end piece
ped fnsteced fo the ﬂhl on the other
side. The other ead of the coil should
be faptened 1o the orher ond piece n like

b omade of Mozn® L D
henss tuhing Two picocs of apring brass
ur phesphos broesg are spldered fo the
icp, one of which showsld be hrended
amd prowided with 3 screw, and the
plhes showld kave o hole bored in it of
apflicien: size to let the screw slip thro
anid serew into the other mg. The
screw i@ wsed to regulate III:[I:it i:n:-nr:d
q‘ulltr :u:tlnt. s8 eviden: from Fig,

he slider rod i3 1o e mounted o nt

BT abepive the Dasg aand ahould be 127
sguare nad nbowt 13 long.

In Fig. ), © & = braws upright to kee
the axle from slippimg fort

e 1he hearmps, A and A. R iz a hard

PEicieny Ppdige &f Badia Mediv Paesiag Ay Paft of o 1o B Lesd.

e pow come to the comtact device, A
Thas consasts cither of a carbon cup mane
from a dry-cell carbom or & Brass cop, the
Latter ia préferitd. A wery little mesoary
is placed in cup and covered witk a Hule
el {u e u:-l will de. or ¢vee exlindes oil).

rshber Wnob fastensd on the end of the
axle 1o rotate cail
I think the deawings =il expluin the
rest, amd the dimersiors may vary
10 gt eRel bailder,
By . H. ALDEN,
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Spectacular Discharges and Large Tesla Coils

'T th= muiniaied in clecirical scienc
there = probably no more entramcng
nnil 1u'¢-"|-..||'r:r|.i.g ellect (=] e RECIE
tham t5e spectaculor display pradieced by

Mg seen, the individual strips, such as Mok
1, 4, 8, 4, are sizgaered or apped over U
joim:s between the strips on the laver un 1.‘-=_r
11 1hias

it, ag indiearnd by the Jodied loes

Fig 4. Appearmnce of Complgle Tesls Coll fer Use wn 1 K. W, Tranafarmer,

the Teila tranpformer, Thee are many
azis fravehne ove® the vor s ireakre GIiF
s which make ime of il Teda ™
{requenes appartims, and heremn wo wi.l des
geribe briefly how 1o cous rmt one ol theae
bnrge B spark Tesla coils, together with
mecessary ewciiig  rmisioamer,  auxiliazy
oondenser and also spork gap.
eferrimp o Fig, 1. the complete closcd
corc type Wgh eolomge | kilowait trami-
fomner & s weaf A o, i scen, the sec-
ondary and primary cofls are wornd each
on one of the longer legas i the shect ircn
core. The coanpleted tranaformer may wers
well B¢ mounted 0 & neeial or fined
waooden caes, az shawn sl B which i= afier-
ward Alled with tranart oil. The trmms
former 1 momnlel oo A -|1|||'|Lr l'l-r .lll'!.'ll‘i
Blocks, aa indicated, placed inside the case
Befer-ng to details sn this transformer,
whick in desigred for epecarion on 110 waly,
i evele A L2 circull, at a current of 8 o

Fig. L

Deialls of Siep-Lp MHIEIE Trama-
farmer, Crslinse®, arad Spark I

(11] AMpereE maxiein s Almensions and
mietlae] of arsemblimz the Il:l:.'l":ln:l.' lagrera
of aheei bron sivips are «howe o C, Fig. 1

way & walid eore is casdy bmit wp and at
ri:I:.e.- eand suaitable clamps mades from 2
coiphe of phkeess of fron or brags, with a

core leg i w0 have 1012 laperes cf ofled
'|= win a1 il betoafe e secomlary ||="" REE
shpped over 1L

The soafk gap véed for Ems | labowac:
high fregoency groeraiimg omt s prab-
.a.I'E.- best made of the Folary by e a8 ghowm
ar [ Fig 1. This ey is commpoeed of a
ame dige, sboul 4%° m diameter, haviag
A 1a If |Illlil'l I:il:l,l Ill“i-_ii U Ol AamEe 23
shown, to provides sparl .'lgkrninla. 28 [the
disc is rolabed by a seitable owoter.  This
mor be aft ordiniey fan motcr, Two sis-
rinnary spark clectrades are provided, &3
indicuied, and the whole Srramgesment §s
bes: moaunted an o mnrble or glass base, A
jece of hord wood thoroughly mailed fn
wot wax mdr be mlilized for the base

R-:E-..-rdlnq_ thz high wohage glass plaie
condenser fof s owlhi g5 arrangemen
it shewn a1 B F h*-'l.iull'lkl'Hi .‘l.1.hi.

ity 18 red in this condensér wihhen

R trans forer delivers. DO wolts, B
cyele A, . at Ebe secondary terminale. 1Y
ordinsry gloss iz wsed &% shick, sbouwt 6
such pleles meaguring 13x14" are neces.
SATY, bl sicdes of the Mate: bOng Sonicc
wita heavy timfoil 8x10%, cui with a oro-
jecting comection Lag as shown ot E When
the condenser Bag bren prepared it may b
mounted in 2 cabinet snilably buils aad then
filled with pa-ufise or cransic oil  Toe
glass plates are placed ose on top of the
athes in the fimal ateembly, and ithere s
only, of course, | tinfon leal beotwesn each
plate, Ewvery ciher rinfoil ‘eaf conoedis b
a commen teemimml, aod m thoe way all
the glass plaves commecied are clarged aml
d schanm whily i efremis.

The F;i:—m!h..:lill- fier I ]h.-j_r Teala el

Fig. 5. Duwtalls of Lafpe W-lash Spark Tedls ol Pards.

rongile of Lolis, shoulid be used fo clamp &
Hrmly together,

The transfiormsr cols are best wouno o
winden forms.  The primary @ 107 loag
aml has on i 18 Fg:.-.m-b. or 4 turns, of
Mo, I B. & & L wire, with taps
fronn e 250, 300, 344 and 132 dum for scc-
onidary '::IIL:Fr adjustment. Wrap several
Lavers otled Lipen around the promécy eofe
hefore slipping on the ooll.  Detadls om
windliang are given m ary handbadk om
transformers, _

Tl secondary comprises 1l pounds, or
M0BO0 T, ﬁfr‘.\'_'.. AR &S emamelal
magnet wite, wodind in 24 wax-iepregnated
poes o sections, éxch W7 Rick  Seeosila
then gives mbout 20000 wolte, with 2
prAmMAry tomms im citomk i adjumstahle
choke wodl ke the primery ic coRsiraction
helpg ot the m:u11rn-r'lieri:.r. T secomulary

te bz msed with thas outhl, capmble of SRS
ducing 3 to 38" high frequency sparks
when all of Bhe anparatus s properly tuned
AL .il__ill-l:': HiE |..il|"| gl I . 2 amd g"ﬁ
This soeeinl large size exira b grl'. roltags,
h l:l‘l g T T air core transfarmer, s
buatlt at seaall cost sl censists of o pri
mary and '-lrl.'m.l[-ll_l. el & |._I-I.|.-:|-I as well
ps an insolating slesve A WY thick, made
af slicdlasked Wi ol willel] Imen.

The wasdenm irnmework for sapporting
ilie cm's g falicated i e .'1|1|||:g' HEA S
drawing. asd all of the wood parts are begt
Tuaited 0 Tt wax o melall [mris, except-
irg the wire on the coils, should Se used in
comsirpding this franstormer. The woeud
joints are readily held together gecurely by
dritling %~ heles and doiving in same
wenden dowel pins.

Tiwe sevomfary cage is made up of fowr
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wood disce with 19 wood strips dowedsd

i 2o taem ax shown The pr-lrm.r].' T
bp made in the form of & cage ale -
dicated, o) 1wo w-ru:.l rii m and

strips, alsc held o w%-:-:l dowels,
g promary of :h.l:- Large
woend wii

(T :uql CAT
10 purae of Mo 4 B & 5

Fle. 3

Hosk=1'p of Larpe Tesln Coll mod Excliing Transfsrmer.

fare copper, brass or aluminum wire spacsc
1" between tarss and the ends of the coi

rought out o two bindieg posts A sd:
stanial hefix olp shoald be proviled o
whe terminal of 1.‘::: n-:r.l1ll'r :urﬂll for ad-

TESLA
oL

fivo or mx vors of heavy 7, amd place
aver dhis & '!qr ol iriction tape. MNow
wird DO Gne gUmEs af Ko H h'll'hlﬂh:l 'hi'rt
and wind it on the central portion as evem-
I¥ &3 pasable, The primsary ing s ther
evered with several alterrase
layery of tpe and shellatosd
JEEpEET

ke sccondary wimidsg den-
sists of 1heee difes of insalaced
magre: wirg, hesd, jiLE Eurne af
Ma, 22; second. 100 muris of Ha,
4 pmd third, 150 terns of No. 3.
.'.Iu eficd of each wirding i.rii
cofpgclsc b &, the end o
ke fiEst bo ffdil‘l'l'—'lﬂ-l‘l{ of the
sceand, 4te.  This arrsmgement
slicws @ fmal choce of three
secomdary voltages. The whale
shomld be wrrangid a4

COrE
ghawn n drawing e is
lield iogether by twro chmps, cne
on each end hewr olamps are

i

ade af sirips ol irom j.i-{f:h
::IHEH; and are ciil xi's inches,
f-uur Pl gosded for the
two clamps, gg frams cach ead
w -li-inch |'.|:|||: i n.-rd The corg ibould
be clamped in a vose and tightessd op br
ilee bodts on eazh end.

Toe transfommer thos nakde mar covw be

Jlll-‘ll‘#l'll'- E_ i womn
with ooe by er "'u:- 3 & 5. gnasn sl
magne! wire, and each duen should ke

dpacec apart the thickreds of the wire by
wimding am @ Ll elc Refore winding the
tecondary coll the weooder cage may be
wenvered with severnl layers af i paper
or 3 loyer of Eristol rd. The layeri
o wire shoaald be well ahellacoed,

Thi cmnmn.-u.:. for tha un-jlm watfin
ﬁ ahw: , o where f 1.'-|:||=|'I &

T oom luer arranged 1o -

Justable, apd 5. . i the roiary spark gnp.

. & 5, are the p:’ln:ln"ll:l and secomdaries
r:mu;h. . of the tratsformers. Tané
the pet for best sesulls g Lhe eom-
denscr plates o ewliiple amd gop specd,
e exciting crassfvemer, amd  the ¥
primary turas in cirest. Use BNo. § wire
ar, belier, oogeper ribbon Tor the high fre-
Mn-::r connmectiant.

FLUORESCENT WHRITING.

I we dissalie snme Jl|pl|.i.|t of q'llllLIE
i water anc foem draw a deigh of Wils
M molle of stnlenes on & gece of white
papsr wiik the folution ard allow it o dry
the diasing or design will be assciutely |n-

visitle. Bat if thas came pies of
b iMlominatel by ibe Bghi of a Gelsaler -:-:
vacwam jube then the dess or wrikiag

will & cmoe appear as if wotien or d-awn
wilh a beagutiful blee ik

MARKING TOOLS WITH ACID.

The American Machins! reccmmecds 15
fullowing eiching Muid (o0 marking o 1s
Mix snie part of muriatie sodd, ang o nitrie
il (o parts of water. The toad is coabsd
-Ii'rl*h wax and the design & then sratched
.

CONSTREUCTING A BELL-RINGING
TRANSFORMER.

A smoll transformer, 51 can be uped o
aperate bells, mpiors, eic, when supplisd
with 110 wolis A, C., ma be made wéry
l!n-q.]l 7 amid saves fhe baliery kall,

First constract the core, whick consists of
sli=ed [naon a1n.!:. Cit up & pile of st
Lo xXhy inches for the middie lag A, and
e I'Egl when oomress [in a Yike maan-
ner ent up 2 pile wity the dimensions Hx
il |rh"hh.. Inigh 'I'n*' i nl'r'ur.t |.|:'E'!
Bond [. For the parte E xnd © eat ap on
ik e oy, W@ imches high. The mi ﬂ
dic core A shoald e woend ap firgt with

Bg

Hiw & Hall-Ringing 4. & Tranadormeor Ln Made:

moanied ic a suftabie metal box filled with
wix, 0mdl propsy conneclions made &
sheawn in diagram,

THE “OEAR" ROTARY SPARK GAP.
By 8. Kruase.

The McCromp-Mome gear-gap is ot

az wicll Enewn o3 #s ments dessrve [n

THE ELECTRICAL EXPERIMENTER 1]

or Two Eepe bnding posts bushad np with
washers, which in twrn sugport ihe B
elecirodes of the form D

It is of tha uimaii importance that the
fixed &g e of te form andica
and thet they be mounted oo the frame &

nst o the base, o preves wheatizn from
the motor cacami ibg cliroce; o move
The gear mimr [ sery carciolly 1ru.=|:|.
by moumtimgz it oo & :Ll and 1hu11
the shaft on =a i'.u.ll' ||||l aira! 11
-:-Lk;n. sar-mles, sfo ), and flim ﬂ1=
[ the heawy side il the gear will stay :|.r

I.I1:|l 0 R,

T sialicl CavsrsBrmns S0, EII-HI wlance and
m;-:nnn.-l.ﬁl.lrl low speed imeare 2 wheel ika:
is guiel a1 -|:|I irue-cunamg Go a besi s lane.
while tae shape of the parts gves 3 slow

poamch, yet & wery sharp break
g result i a tone equaled only by
wicycle synchoosos "

[f & lowar note 35 :Itﬁlrfm a Marzond tone
may e ohiained b n:m'ul.r'f: Bl feeth-and

leiving 80. [f pre Erru:l. a hicyse iprodket
may be meed, bud Bt B hard 08 pet porfeet
running wnless » u:lc'tn.'l bushing is uped,

The gep munt be sct as closg as st wall
fiis—aever over. 1-00 will op-
crale o @3 little ;s 100 wuits. 1f oeore
than 50 wats are employed a perieg-fixed
of quenched pap mpy be employed 0 ad

TANIEgE,
W hen ased as shown, diredt-seasected b

a 1P-wacth moductina Jan esbor, s LR i
chaalubely froudle-progf. A lllil'- Irm-atl:rr
af this l:.r-r rnmg a1 TEI r.p-r- ]
lemds, which gives 1(:! oug) 1,200 FID:I
sparks for the 49-200th and S-tooth wheels.

Where there ic litthe “QEM" the #X
rate is better, bot 'lmlh l:ﬁl.th e ferenes
the high tene “oats thro betzer.

Im conclesien 1 will n_\:n?m. the pohr-gap
ig univera in regoon s that we have
ringes which, E-nr e power weod, &R
gecord to nome. My call s § LG

SUN SPOTS UPSET WIRELESS

Ususmal som spot act wak reported
recently T.HMT at  LUhrashiai
Brothers College, St Louls, Mo, The
wareless icstroments at the college were
greatly digrughed, and chiz is :I:'r.h.'rl:ld o
the srn spoty.  Mine spots were visibile

Latigation berween the Marconi Wircless

Teliwi J;Jl Ca, anil the Natimal Elecirie
5;11l_1|:|.¢ Co. has been pettled bv a license
Agrreanenl ||;|l I||||l-|.:| L1|i,‘: H.iql’.rl:luq Cnnpaiy
securgs the wee of 171 Fessenden pabemts
amid in return gramts the wse of two besks
nsing pasensy ¢f Marcomi apd Lodge

Unkgae Spark Ty Msbe ros Gear Wheel llavlog AMersass Teoerh Eamavad.

ihe crigmal design i-rrtlupt:l. by Rebert
_H':mcg it Bigsath M€-pitck (S-inchk diom-

boass gear, from whieh overy seoohc
: fas been remowed, i mommted on the
shaft of a “palisxing hesd” B, The fiwr
or a2k bar C easpleg twe V-inch bruss rods

Uncle Sam’s mewdsl dreadnocmghr s by
be driven by psowesful electric mobors
Sregam turbiney drive the dymamos.

ff pou are mof @ gubicribie ot feil 1o
sae poge S8 Ff zou don’t s boak fose.
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WRINKLES - RECIPES — FORMULAS
Editsd by ¥. UERNSIALK

ader thin beidimg we will pabliik avery

-Eﬂl watul uhrugbn in Aleckaaisn, Ele-

grieily ml_{"l-rridn: We el be pleasad, af
[

PR, are our resdess sool ws auy sExipes.

formecaing, wiinides, ngw i ‘I JI.-.I -‘ﬂ_h{.

the exprimester, which wil

upen publeaiisn, i& ssosplabile
FORMULA Mo, 10,

i Painta,

Hroporifans of Celors
FPaimils

W hsie—100 parts of JI:-F’H- r.'r_r;:.i_

Alarg—=100 of Lamfblack.

Girdow 25 ;:rl;l:tlf kit Lood and T3
pags af Feraigran

Fiowe—¥) pariz of Heiz Lesd amd |

par: Hwmi Liber, ;
_.,;J—Hps:.J. of [ hite Lecd amd &

sts of Dampbicck,
.ﬁ"r-i' JE;T s of Red Lead and 30 pasis
ol Ked Ok

Chacolate—] wres of Nampllock and 25

For  Opdivary

parts cf Spauish Browa,

Add the reynired quar lity of Fuaw Lin-
seed (0, Boiied Limgred Ol Tertenfing
aed fDricr.

For 20 Ib, of paint ke 3 Ik of Row
]'_1;51-.'.[' I:?:tlll 2 | al ﬁ;lﬂ:‘ﬂitﬁﬂ't‘d’ i,
B, of Turppriing, 1=10 I (gl
HTIM progmelnas given mask only be taken
pe mn approximate galde wher ibe mas
terials are of good guality,
Awnti-Correnies Faint—Take EL.'LIL arts
I:1|:r wr:ﬂ:l:l of Wﬁﬂl—.q_l and Wi E
with half the quantity of Fime Sand of
ferereel, with a sufficient quantity of Coler.
This paint can be used 3§ & water cchor,
bat it is mofe daabls to dry it i cakes or
pewder xfter mixing, and ther mse it as an
odl paint by grinding it agam in lineead
cil. The proportiong are: 12 paris of Rew
Limseed €hil; | part Borled Lenseed O nad
8 pare of Swfebate of Ldww well mixed;
1 gel. of this srepared ail 15 nsed tp 7 1 of
the powder,
Lamincur Faend,
ol Capnd Faresrh
=] 1 I'IiJ;I!Elﬂt”‘. W

Mix together 40 pm:
£aafitans urli eeither lead
e would desiroy the

meplEesrenee ] ; IE paris of prepared
ariin_Sulphate; & sarts of prepared Cai-
ciwm  Carboncde; 1% parts of :lr-l:ﬂ-rtli

Whits Zinc Swiphite; 56 parts of grod
Luminowr Caicinm Slhi_l!'-hfr in = PF'I:IDH
vegiel to an emulsion amd then grind it
wery fine in a color mill.

Fhosphorescemt Paist—Heat Streatios
Thisu/phele for 15 mcuics over a geod
Bunisn gas lamp, and then for 3 minutes
pwver & blosp lamp. Mix witk pare Hr_H-d'
Poarefia for aiz 54 o paint far clock dials,
ete.. aad expoac for a time to smnBehe.

*i'l'rlmi Poird =Take Shellrr, # e
Eorex, & oni Water, 35 oz} Coum Araber,
T f.l:llquhl.r.ﬁ wilfcient quantify. Bail
the barax end shellas in M’:-: il they are

disszalvs! ; when tlie solatiom has hecome
gold, complese 35 oz with weier and .'Id.-d
lamphlack enomgh oy lwrig the preparation
to a dmitable I:-I!d"!:ﬂl:-ﬂll!l\.

Jmsinasome Color .:J.I:I!' r"1.|:Il'1r T.u_l.u.—
Hl'-c Erpa:u af I-I"huul Fing Et-:r T paris
ol Caleimed Magmesia |:I'Iu1-'n|.?il|. mmls
aned). Add a :|'ﬂr dr golas
s, (0Hl 'nr any
othes jaint.

Hkile Ponl "'-rr Afimdler Swrfuces—08
ﬁ:l.nu used en metalfe surfaces exposed 1o

ently barm vellew, 11, instend of
ail. Spdiwm 5 ¢ ‘be mped, mo change of
aclor will be moticed.

Marine Puimt—Fror metals in sall waler:

w af

|.'I'I Weriis e, BErs as

dd parti 5 Red Lead, 24 parts of Qwice-
ShreF, % parls of Thick ‘IFII fuliar, I-F'E:x
13 procer comgistensy wihib bodled linseed

mil. Geiodl the larpentione and guicksilver
together. Then grind thiy mizture with the

ELECTRICAL

red besd snd add the Brseed ofl, Use as
lintle od! a3 i meccasary to maxe the paint
lay om welll. To make the Blarine Zg
.uiu:: Ermly. wse Brat a coat of Garde of
from.

e —

A RFEMAREANLE PRIMARY BAT-
TERY.

The primary el witl whizk we are &l
familiar has one bad feature, vir, polarica-
tan, ‘Lo overcome this Huvuhl-e duc E3
vilng mesl elecirodes soch as zine, -.'rfnl:'ll
sllow the clectrolyte solution to carry zine
@lts to the sarface of the o _:-:urunr ehee-
trode, of copacr, say, omo of the mest in-

fonis fovements in a hng fime has
cen made I Belhiml,

Iis meihad "’.ﬂ'lh radical in pr-mll“.-'
baibery ﬁ:lgn., i Ingead of em
emne for ¢ negative elecirode
ciilized 2 |:u.-.ﬂ.-r! phate having a l-Ilt'lll
amount of mercury in k.

In M. Bellini's bawery the negative
clectrode 3 formed of a0 sraslzems od
Lead, [asmad pruring mercury intc the
cwoltes lead, A satabls propoplios i3 Eo
take cne par: by welght of mercury znd
mime parss by weight of land. The positive

is o carbom sheet The elexro-
btz i3 a mixture of smiphuric and nslre
acide. A saiasde proportlon for :i'H: olu-
tion has been feund by mixiee a lire of
water with 20 coble em. of sulphuric add

Ehowing Mould far Ca Mew Mercary and
L#ad miﬁlrr“mm.

of B6 der. Bausé and 190 eubic cm. of
ritriz seld of 33 deg. Raumé The F. M. T,
of this Eattery 'l":I'tE be foand t0 = L3
yolts. [raring the workimg of the lalioy
a white, Hocculent and beavy sshpasce
falls from 1he p:r:;ﬂirr- elee rodle e hie
Bottem of the cell This sulwinnce &
formed of lemd salphste, meroomoos sul
phate pmd of LII‘JII,'. glotules of ::r.rll.'lu:
mercnry. Gas i given of from the josi-
tl_\t electrode, anc this 1z found to “eoa-
ad of the profucts of decomposizon of
adteie asid

la the ilhestration & depiesed o :-lrnlﬂu
sheme  for  cestimg  these  special  Tead
amilgam plates. A wood I:-I.u;h:.nl: iz mortised
anat as seen and -is lwcked op ly oa slate or
ather smooth plate. Clomps or weights
heed ihie Laa |i:|&l'|rl'l'. A& liecle fice clay

cr peiiy may be placed arourd the cuseids
seam ol the slabe and wasd  For eornse-
tion & Copper

itn:ln ig bent ga ahows and
Placesd mm ihe meolel 5o ms o B cast i the
Ehtt. The moltén lead amalgam i poured

b the maould and som Tesames sl sl
Tbl ight smount of mercery is_added to
e Tl fend h-t!:"hr |'n||r|1'u,‘ e [pral=
tan be abous 4 o M inch thack.

The betery ussd for the sntsor’s test in
imding the vale of discharge was farsmed
of Fcor poditive plates, pleeed altzrmately
wilh iree abive o- lead lrnﬂgrq: plates.
The total adave surface of acgabive olec
trode wais B0 sqnare em., and of the pasi-
tive 1930 squere em. The mesn distames

EAPERIMENTER

Juae, g
between the elecizodes wis § em, The
el wmoumi of cleciredyte wan 28 lirren
The Eaternal reslsiance was 0022 ohen for
m rabe of disch ol & amperes. ‘The cas
iv was Toend to be 1125 am TE.
Bﬁi&m end of the 84 bours 'rJ::n:r:;-J::-dcu
450 cubde em. of water, #5 cubic em. of
suphane acd of B0 degrees B and
1 eubde em, of nitrle acld of 3 deg B.;
the eest was then comtinoed for o further
period of 14 howrs, The capacity was 5
am <hours. The same inwnl n ﬂ::-
fro was then addad Iiﬁnh
fery was then discharged i ]:m..:r:. mlh
an imverval of rest cf 11 Bowrs in the mid-
dle of the fest, the capscitr being i the
last exse 118 :|mprr'q-l'.¢|,.r1.,

The comsam ptln'n of the wn.'ﬁ““ Of Cpen
crouit & very small i=ients amd
purpgses mnil, prm'l-iul e suriecs of the
electiode is dE=in dnd free from amy for-
eign substafce whaeh maght give nse o
ioeal coaples. The congusction of the
amalghey  an circmit it abeo: B
grammes per ampere-hour, This bacvery
sgcmes to have congidersy smesit indecd,

EDOK REVIEW.

“Oy-Acetylens '|.'|.i.=!|].| and Cakbin
By ¥in E.I.J.n.;'lc.id W pﬂgﬂ. qi'H
illustrations. Size %08 inches
Hahed by Frederick ). Draxe & l:: f..'h:-
CEED, §$0.00. Cloak.

A fmely et weiliea 16 1':!..:']- imles-
#apd fashion on Use oporeticn sed case
ol acetylene gecerating anis; alsa ilie e
moval of corbom By e oxyEen process.

The Hlusirations are veoy clear, moking
she matier easily interproted 1o the layman.
The sabjsci sarts ofl will '-ll'l..':ﬂl.l_ Ry

gen amd ik properties, mceivlens
acclyletie gohieralors, elo

Practical maptrucbions are cited theouagi-
cui b boox in regued to the best way 1o
burn sieel beams ic hali, cuting off pipes,
aibers, and odber detaili of icterest to the
axy-potiyline ofpcrator and lar reader alixe.

and

“Dhmkz’s Telkphese Handbook™ Hy
Davisl Tenn Moretom, BS, EE, Apo-
ciate Professor of Electrical Emginesring,
Ammunm Institute of Technology. Pocleet
gize, 4%xT inches. Clath covers. 285
pagrs, 1 Mbetrasions Frice, $1. Fred-
erick J. Drake & Co., Chicaga, 11l

& pew lwaok on preciica’ pelephone mat-
berg by Professss Moreton, and writlen
in his wsily uederstoond style, smitably |1
'ILIIrA.'bM. & frst part of the book tales
up the & |=rta=|lr11nh ol tl-rclurll_p rafher
berledly, bt (ks 3 made Jup for by ihe
excellent and encapleie dipgest of up-lo-
date pelephome sywiemas. One chapler dul-l
with the physica of svend a: relabed ¢
telephome matters, ond then fallaws m.r:
mrt sysbems, common battery spstems, e
oonstruciion of telephone limes, with spar,
lables, eic. whilk the bk finish= with
k] m‘hﬂ' index 1o all crdimsiry telephéoe
line aesl fnstiument troubiles,
 The section of: commoes boftery aysiem
in moderm sl covers the Hell sml Wesl-
ern Eleciriz cirewios, which are clearly ex-
plained, = (hal apyone cam soom grasp
ithe pl'il:l:i imvolved ic meking = con-
nection thoeagh a cesdral  aitery  ex=
chamgh H-!In pover, all -:!' ihe standord mo-
Paralus = mrull"m-li in l1|-1.|l;r=rn.l such
# P. B. X, exchanges, wita W. E. Co.

nlj‘llh.'- el og Lype mmmber, i:t_. 11
[E ahem L15-A P, relaye, 8-P rz:l.n: il

F-A velay, et oetern. Undoubiedly this
book, eipecially et the price, will Bave a
targe sale mmoag twie iniceested i the
actunl wosking detcils of medern Bele-
phone Syslemii



{ WIRELES

D2 PARTMENT ¢ |

The Fessenden Radio Station at Brooklyn, N. Y.

The National Elecirie Shgnaling Co., ex-
ploiting the wireless pafents and myeRion
of Prof. Reginald A. Fessenden, foremerly
gpezial scisclist im owirel=ss rescarch fof

# United States Government, and 0w the

inveator of the now submcacine aspasl, has
a wery Bne eadlo plast ar Brookiyn

The pholog=aphs boro ahown illustrabe
the mighty gtee] aerial powers alio giaiion
and apparaims of s plan: lecased at the
Bisk Terminal, Brooklym M. On the
roof of the six-siory comcrote bodldhng, im
whicly the plant iz losaied, Towo pigantc lar-
ticed stcel masts are grecied, which arc
son fin the photograph

These 1owers (Fig 11 aze subsantially
comstructed fo withsland a heavy gale. Lhe
aerial span 15 aboot 400 feet and the heaght
of each tower 13 150 fect. The lowers arc
insmlated from their mupporting surface on
the rooi by & ecorcrelz foundaobion and
monice] porcelain foot fminlators abomt B
fect Bigh, The eross-arms. oF spreaders, af
the icp of the towers, m7e abont 48 feet
lomg and sugport 15 phosphar beoaes acssl
calilies

The lead-m (FaE ¥ 13 becaghs o &
:iE:""-i‘“iﬁ groddang pritch ounglde af ibe
station gmé ancther wire o led iolo the
statim, where it &5 conoecied o oa regula
aniepna witch,

The staiion has & high freguency aliemas
bor, which ir capablc of delivering an al'er
aatlng urreny with 8 Treqnevey of 6 {00
cycles per accond.  This high fregmence
alternator &5 driven at an enormous seloes
itw, the speed often being as high ab 30,000
revaolutions per micmlie It iz deiven by a
U= Laval sieam furkine, in which the akafi
rums ot MAO00 so 30060 B, P. M. The altes-
mabor delivers an ouiput of 2 K. W,

The regular 10 & W, transmilting appa-
cafizs i shown in photograph [Fiz ).
Thie generator {3 seen in the foreground
The eondemsers are located at the extreme
right in the photo and are of the com-
pressed ar typs.  The osallatien trans-
former iz located on the rear of the trans-
miting panel and ¥ discerned at the comter
of the photograph

The ieductamie of ke cacillation trans-

formwr is regulated by mwans of 3 Endle
in fromi of the papel below one of the
weterg as pevorived, Bemarkaile cesuobts
hove been obinined with this 300 cycle set
Sigrals have been gransmitted in daglight

Hesf! =1 Hueh
Fermimal

i g

P L
Laliy Tie Cacch
keng Acrial, pbi

o Gaalvearon, Tex., without wmny  troable,
which i coite remarkable fronr the stmed-
roimt of effcicacy.

The receiving sed coowists of the standard
Frasenden fype helrodeag recsver, ooernl
img npan dhe “heat” principle, thns realzing
an  amphbcation  valEe of  consicerabbe
[NV :Il'if'al-\.-l,El"'\-\. HEE I.-I'l,:. -Illl_lil'l- Trmim
Nenem, Lermany ; Hoegodgla, ete, [instras
Hors taromgh conricsy ol Mr. ]"a-r-"'d:l I,
chzer enginesr.

MASSIVE IMEULATORE FOR
EADIO TOWERS,

The ohisct of the extremely large porog
fain supparting indalator here shown g Lo
srovide an insulated base for support asd
imgulation of large electric conductors, and
eapecially for currenis zt ultra-hich vol-
tages

Masshg Hadie Mart Fest Imeulator.

The mswlatcrs are manufaztured by the
wet proocge methord, snd sramd 10°9&° hagh
ard arc provided with carrcpationg ar petti
exali to iper=ase ihe crespage dissance and
pive & sheltered oF dry surface wnder rasn

-
&3

or ST eonditions, the top asd botism
ol e insulator heing provided with metal
captings for moumting purposcs. The fotal
welght of the fndivedhal msulator i 13
Ibs,, insluding the metal parts. This design
of msulator s capable of scpporting 3 load
of 500,000 [bs, and has an ullt:mn,: stremgth
of LIGGO0O Iha.

This class of inzulator is being wisd &
the Linited Scat= Gowermmen: q_f-ir_-.- -.LTEI.
l=sx statlons at Panams, B.I.‘.-m.r zan Disges,
'-:h|--._|']-=l-"r=:|i'u:u e ihe Hawahar [eland
Tormnila in the Samoar group, Guoam |:‘:sl.|I
32l anodber 20 Manils b the FPhilipplres,

OVEER 4060 H"'EEEE-B? WIRELESS

A
The Poclwen arc rated 51 106 kilowsisn
and the long-distance werk accomplisher
by s use in signaling from San Frassesc

Trie of s K. W, Pemisen Aré Used 18 Signal

Wiles.

i

1+ ] HUI’!Q'L‘I;_IJ gl B Tackerton to Hone
clele (& distonce of 4580 miles] was Fen-
tafed in_an excell=m paper by o0 Snller
vl tho Federn] Telegrapa Co. ot the Aprl
mething of the American listdwie of Fls
wical Engineers, MNew York

It was & join: mecling of the Amescar
Instituie of Eleerrical Hogineers ard the
Iestitmte of Hadic Engieess. The Aus-
m Ta !:r-rr;'l-:.u.'u-.-.i: fl formuala W
checked i thesc tests by Mr. Fuller snd
fmirly well subsganriaveg fo- dictances up
fo A0 miles, and this work should imleed
w of great value o the radic profession
cngaged mn dosigming ||'J.|.g:-|'|i.~.l:i|| * AppAs
ratus,  Wave :I-:nfd-.: cp B 11000 meters
'l"l."ﬂ-'rllllf.“:. At 0G0 saebera, '1l|i|||5 the
I00-K. W, arc at Tuckerson, N. ., a da
:'.R:"'I_! cuarreat of B% EiEfo-am peres ﬂ,_—';;-
nilltimites of & amoered wat roecerverd
The tkker waz crployed. The Gald-
u."llrrl'llt aleermater and the 355 appear o
give ecoally good results.  I'rof, Senpeck,
of Germany, took part in the discussion, as
well ms several others of promioence in
il Wy CE L'l-l,'p.

INETITUTE OF _EE:II'I:I' ENGI-
NEERS MEETING.

. The monthly meeting of the Instiiase was
wld on Wedseaday evening, May & in
Favermeather Llall, Columbin University,
Mew York ooy,

A pager by Mr. Benjamin Lichowii: was
presented oa “The Popin Theory ¢f Arym-
metrizal Retors m Unidiveciional Fields,
with Special Reference o the Theery of
the Leabdsenmict Abtoreator.”  This gaper
iea’i weich the Reasy of *he G .]|:||:\-[||d'\-||-|,I
glitrnator in partichlar, as develops] hy
Frof. Pupin and contains gome interesting
exne s oma.



5B THE ELECTRICAL EXPERIMENTER Juzs

'HE KOLSTER RADID DEC-
e REMETER

In radiotelegraphic  corcuits, the decay
af tic currcmt SErRed 3 Very lmporiast,
Teshmical™y, 1 3 knsvwn &k ke ':n-.:.l.rillh‘ﬂ:‘:

terw W daner  Bmd o

[resramidan.

decrement.  Thig factor 1a aipolated by
the United States statuter governing :l'i'-!
statiocg bo b af 210 or dess in magnatude
To furnisa a qick anc emsily maripalaied
inszrameat for the porpose, lbe iRstirarsn:
shown wid periected by F. A, Kolster, of
1kie Burean of Swanidariks, )

It copspriszes icteriosking condenses
Lkmoos, bamer, hot wire meber, extrn losd
ing condenser, and explosiag inductance
ondis which Twltrr neny spim resEE M
o Bid af the cabiner. This imsirament
mepmits of all megessary wave MEERSOrE-
menis and iy widely employsd by the Gov-
ernment radin inspeckora

H. &A. MERKEL lﬁnlﬂ STATION.

H. A, Merikzel, a velegraph opsraior at
Lyons Siztion, 'z, asd living south af
Fleatwood, i speading his spare Line G
s wireless telegraph. He Bag made
gxiengive Eaprovements io his appar-
aftus, his ge=inl witk g old 1T|1I1EHH".’"'
qavin had comsideralile dihculiy 1o
~cnel ﬂ\ig:. at zea and land fratioms over
0 miles awsy

Mr. Merkel hae now eracted = masd
a5 feet high and has leagthened the
acrinl 1o 130 feet, whesehy he expecls 10
liave resabts that will lsberally pay for
his extra outlay of work and mousy. [t
v atiracied hundrecs of people in this
vicigity, and the widstois b id Mr. Mer-
ke! nlweys ready to give them a thoro
demonstration o his wineless

WIRELESS IM THE POLICE HAR-
RACK

By Frank C. Perkdni

The sccompanying ilustration shows =
nave. wireless =spmipmen) e e JI=|'I._.L_1:i]'
vamiz “fate Folice Barracks at Pottswille,
Fa. The sending appsratus conaists :.f &
Blitzse transformer. o condsnses, oscilla-
Hien wansformer, wotaty gap and hot wire
ammcler arraneed g abown im the photo-

I

. *F:“. jecaiving ot imcludes what is termed
3 Fadlea resmvieg eel, with loose :‘('llp_l:!'
or transformer, Usiverso] detector uiing
Farron  oryttal e comdemszr, rotagy

vartalee comdeaaer acd two doabk ll.:l-l:
plwang besd s with all wiricg, smdpding
the Blizer duplex loading coil acd switch
havieg a range of ®ave leagihe cowerin
all stations in the Unibed States, all
MOEnEeD on o manogEny bage,

Ir may be sizped that the scritl comszais
of four wires surpended En the alr 75 o
1063 feer, comguees] of phzapbor brooze
eable 53 feet limg on 107 of the barsacks,
which s a three-sinsy hJi]l‘L‘EE:. The leag
wires from the serial comes in separate
1o four doable-thraw smgle-pole switched.
Witk prooer man‘pelation of the swiches
the aperrEldn in able b3 receive and H'l'd
on any desieed wave lengih, the serial
b by |||"|r\-|| &b one end wih wires one
and twa connected togeiber, Two amd
sbree aerial leads coanseied by a sngie
ple switch near aserial leads to dcsten-
menis maxe it pessdble 1o giz only iwe
wires fer petelvieg or foar, or makong
the sfive lecgth of the wirca obe megee
wite br bridgirg the two other whes
ree and feur at other end of acrual,

1t iz af lmrerest to note tha: e EII."I:IJId
wire 1= copneched to the ey walcr mnouns,
veglden geveral copoer wires Takl im the
varilli several feet decp umdor the asrial
amd ofl cocmectsd together. The jmls are
soildesed lln:en.]-h-:m'. the cntire plact. Froen
this wirelere plant =0 the corenereial SEA
tirns have Beem hoard witbim a rading of
sévarsl handred miles imclling Key ¥West
wnd the satop st Guantasamo, Cweba, be-
gides g1l the seations achmp (e 1T me-
ters wp,  Thin statson B3 roted =t one kilo-

witreieis Ulsed by Palice Depnrtment, &t Potts-
wille, Fa-

weall and has a sendieg radius of about
5 b 100 miles. The opesalgr 18 Loies-
worth M. Jeckson, of the Fesmaylvania

St poler foroe

EFFECT OF THE EARTH IN
RADLIO TELEGEAFHY?

Praf, 1. A. Fleming delivered an sd-
lgess on The Famcimon of the F.'n_ftl:. 1]
Radic Telecgraphy™” belore the Wireless
Zpoiety of Lomlon, recenily.

1§ was an andoabied foct, he gasd, that
the rarmre of ibe earth’s surfacs esersed
a mast ieporiant cffect or wireless Ira:
migsian  over i T certaim diairicts
paere woas quite abasrma] wave athrmng-
tiem as, for instance, north and aortheast
ol Newport, B. 1. (U 5 A.), ic the dis-

telet where Tir. Austia's f:-'IIll'i-rl'lI:Illf
were carried ouwt betwesn Brant Rock
and the rucaer sz ham”

Assuming gtandard physisal properties,
the depih of the Scurrent skan®™ mo ihe
conper was shout 3§ mm, bud in dron b

1|__|-15

was only 1550 mm., owing 1o the high pee-
'|1r:l||:1|'il;p o. ihis meirl T:II:. m=ans of
sirihing cymometer expormmenis, I":.l}f-
Flamimy sl e Il winle msulatiag
cover:ngs dud not afect the dampaag pro-
dmeed by e magnele progerlies of ifon
galvanizitg provided o gisin of zisc thick
fll':ﬂd'l La CRITY the |I|i|_:!|-f|.-:|'|||i‘:IL|'.!|l AT~
rent  withowt ‘Ftl‘l‘ﬁ'lﬁl‘.% the later o
reach tlee iron core. Galvacized mrof
wire war, therefore, permitgible for aer-
fals winl for earth connections a0 leng na
the malvanizing remained comtinuons and
vrroded

The mnate=ialz of the exrth’s crust were
v ducting dielzctrica, and the problem
of the curremt pemstration was compli-
caizd bv the fact that condwendd sxiFpen:
amnd dielecirie curreat wad bath o be
taleem inte &ccount. The sondustiviiy of
all dislectric muzerialy, even if ianmperiect
diclecirieh wia much greater for altes-
fating then for direct correnls and was
vaslly greater still when sarsying cur
rents  of  radic-telepraphsc PEUEnCY,
Theee was, he gaid, 2 fertile field Jar re-
tearch in messnring ithe conductivity and
diclectrie congiants of the sea water and
garilh crusi materialy ab radee-telegraph-
it frequencies, and partizilarly veluable
resulis might be expectied fraem really
large scale expesimentd say, with Buge
elecirodes onc-gearter mile or 3o apart,
which woa'd give reliable averages fos
varsous Knds of sgil ender varcus con
digiomne. ;

[*rof, Fleming shéwed mathematl
zal that mefraction o elecirostatic
Gelds berwerm mis gnd earth or water pro-
dizzed 3 eomsderalle horizontal campse
acmt pear the sprince, thus producimg 2
perindic displacement or wawe iz the
zarth’s crust,. Ta this prenomencn  the
speakoer atiniloded ihe possibility of re-
ceplion of t:me sigools on sech undrihs-

dox  aerials & steads. heereies  and
duaebins :
Though much wet remained to be

bemrned, it wae defabgly sstablished char
gord comdusters prevenied deep current
pengiration; that penetration amd atienmn-
alian socurred apart from mere weoken-
ir_g’ h.:,r diffusion: that altenmalion  wii
reater for short than for long waves,
sl peached & maxihmim ot ceriain val-
wes of permeability, resistonce and dielec-
trie cgnstant; aml thatl tse curvatere of
the carth wealened the tris Bpace wave.
Al 300 1o G000 miles, mos: of the e
ceivimd effes: war probably due 1o bend-
mg Ly o refraction. Loag-distamce
feseplion was complicated by many fac-
Invs, amdl owr earth was probably amcque
in beimg the only planet on which bong-
distance radis-telegraghy was poss:ble

EADIO ANTENNAE ON GROUKT,
A namber of Inieresding tesis on radia

anicnne, compeicd of mpgect wire resimg
on the ground are dessmided in ine Giec-

_—— &1 Ao :
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Arrangpeimens of dirsund Aarisl

iriral World for March 50, 19047 Siations
M kilommeters away wete clearly mead
Ar 5 resuls of the expeciments several
facts siand out more or lem elearly. In
the frit phece, so far 83 we know. this is
the first time in fhis oomngry thas electri
waves have been succeasfally peceived oved
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5} Ll':'url.'-:iuli e iy I..'H.iﬂd Hl l.ilq_!.- ka re
wire placed directy an the pround, say the
avtbirs, Further, @ is apga =i thal a sonie-
whai syimrme:rical mu.lip]r |::|rlE| wirk gvi-
pem may e nsed for rece ving in praciical
'1'!.‘.10 ':J:lTﬂ"Iil.m.'l'.'-l...l.'.l". withous "-t-'ﬂ'-il"'-ilmﬂ'
ary lnrrﬁ“ i I-HLLFIE AW T dneCr tlis!
mmployesc when wobizng ordinary esvated

antenmze Iy is zleo evid=or thal such sine
gle or mualtple esrth-wire sysems possesi
a fireiive -l,ﬂ'll,,l aird that the elkmenis

whech cxbend away from |r:|,r¢rn-:l:|ng
stative, are the most impurias ino this e

1.

When usr as am absnrber, insulation of
thc wirsd apporently ploys ¢ very minor
patt,  The liesl system evelvzd s shown
in  digram; the multipls wires being
joimed in oa boods codpler primary. D' site-
aiegd 51 meter: frem B9 epd J!I-ll-ll'lllﬂi R~
warr] Beloil, where ihe trinsmstise was 6-
aated.

Blagnetie goils for high Freguency or
wire rig SrEiis oosilhin o inen, as the
carreat changes from pesidve to nega
five & Rass, e VIO caitiod IRRENE, 18
and demagrdive fast enough, givicg riee
1o high hysteres's loss, as 00 0s called,  As
High freqaemey alternators work ay 10GJD
|"-\.I'1|_"-\. wotli Frialk <oEEs, J. LY :.|-|:-r.1.|I|1r 11-\].
imtictaicE munot have iron corss,
and thns mawre theie o0 |i.'|.-|-

=asls

HOW TO MAXKE BTRAIN
THAITLATORS.

Very good inwlators for wireless aersals,
ote, MRy e cxs lv made from opdsary
I:|:|-c|:|||-'.|r.1: insuiaers,  First sclect good,
gamd insalaters, gid for eacl @i a2 sheet
metal strap about onc-mea wide and long
erough so that after it is shaped (ke
shown im Fig. ) the loops ot eaca ernd
will fie intn che wire olanmel of the ia-
selater.  The loops st the end are first
flectel, sl e & lole & ilalled n the
center afid & large spilte mseried whick is
formed min a book as slhawin I'.'HF‘I: ih:
loop: in the wire dhanme. o8 Cw insulator
and draw @ beavy wire thiough the boaps
pred arcund the insulster, then ewlsr the
-|;-| uls apniie tghit. Make another hook from

¢ #pke end with s3me cemest imbed
IEr.--I endl of the spike in the ih-:ﬂ.ni
el of the lcpslawe, as showe @ Fig 1
T am wming Uhese insulatars in wWirehess
aerial with wery good resulte  They wiil

Strafe lesulsier Msde of (lass sod Somenl

atand -I."'.I'I:I:!Id.-El'hlilh: strain &md doste hugh
vioiage withowt breaking., besides being
'fc?' cheaply -:r-rmr-uutd.
amr buated b
¥ m‘;'-.: HAVERLAND, JH.

Do you know that “mavie™ machines
consame wery often 2@ mach an four 1o
Awve horiepdaer?

VARIATION 0OF STRENCGTI[ OF
RADIO SIGNALS
Im a paper b Peod. E. W. Marchant,

[3.5¢c., in The Lleciricion, London, for Feb
12, 1915, swueh imberes ing dlaia, 'ngr".r:
with ecurves, s gpiven on the conditises
ilfeciiing (e variationz in srength of wire-
less sigmals. covering & considerchle period,

Chie o the e&xrl et adoe-valiong in con
nection with wircl:s: telegraphy was that
it was pusasdble ta transmft owver moch
Idtﬁu distances b might thee by doy, and
i g Sen A matter of adiscnssion ever
since &3 bo what is the couse of chat va=ia
T Seeeral daeoyalions have e malbe
sk the Bme of sumgst, covesiag the “sunmset
effecd,” and par: of e resulls are re
corded in figure, The Srid pont whoch

. : 5
il=serves olice 1 "l ibs  increxse in

Poris Sunsel Tost
b g
E‘:‘ i w
| 4
% . IE ! P L
H*S }
&S o
L= P i
B o s
iy Lpood
4 wmw foeld ey L]
o o sy As: Gl shy [ove!
| 4—
| ¢ sy g ooy pooe
| %y ( : Jun ooty [peol
l——r sy o A (e (oo,
¥ . A iy
skl Jum Paris A [poot
"HI.
Ay Clooty Lipaot
2% Aow Mo
WA B wm“ﬂﬁi?w
ey | Syt o Rt D post
; et fa
r Gty S S e
ar g LU Camaty ohy Pone: Oy oo
o phersey wyy dou' Sor ol
la-_ﬂ

Konitly Record gl Srength,

tirapkizal |.h.r'|“1-r Variatien |n Sireagih of

L8 Kigna|e,

sircngth of the sigral does nor oeoer ot
the feme of sumsed, but scene fimz aftors
wasd.  This iv what might have been ex-
pected §f the since of fomlranion of zhe
a'moaphere 18 5 conirolling factor m de-
lerminicg the wignal streccgth,. The io-
crease in aigmil strength oocurs gf almost
the same time as davight eeases, L e, =t
e 2ame Ih"H a8 the mumber of Homs per
cubie centimwier in the atmosphers would
rapidly dimamak.

The curves presentsd, however, indicate
that the sunset cfoet varica wiath the weath-
er_scmlitions at the tme of suneet

The daw stresgth of the mgnals varies
within comparatively oarcow limite, b
ibe pvernge #remegih of the sigmals desing
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A COMMERCLIAL TYFE HELEX.
Jhe wirdess sencing helix in most ama-
teur statlons i g':::u:rpﬁ_j a cheap allair and

oftcniimes it 1z wvery neobvenmnt o Ui
An blea is here given which fo'lows sonte-

Commarrcisl Fivle Hglly for dhe Awsieor,

what the design of siverel commercial
ichices and kadmg cols for transmilting
piurposcs. Lo makng this design it 18 ben
o comslroct ihe two oprighis A sod he
fop crdss-piecs, of hard rubbor o some
wellsdrmed  Dinmd v wiel 1||1ri|||£l||3, bl 1wl B
WL

Eight to tmcive turms mmy be need in the
helix, abowt & inches in diameter, and
'IIJII'JI g them %% bt W inch spard, The wine

I:E about Moo 4 B, & 5 for small s

ol allum:E BN, GERNs OF o 1T |
'ch- one side of the ercalt to any pumber
of ary cmpleie larms s given by means of
& jackbeard B, detyil of the construction of
=ame being given in the skeich. Ry arang-
irg a rotary knob and contact arm with
wheel {on the top lurn, it is possilde 1o
quickly maks comection with any part of
oae twrn, a3 will ke evident. The top turn
of wirz should, therefore, be made przetl-
cally horizontal as regards all parse of the
turn, so that the wheel will fodlow around
ahme guile truly.

The jackboard and recopracie for same
may be prrehmsed from eny felophons su
ply compamy, or they can ¢ made up by
the cxpermenice wha happons o have &
lathe mt hamd. A wax impregmyed wood
base may be vsed for the helbix, ete The
other gide of the &rault ls conneeted to 1he
rofatiiig arm K, thootigh a Grass stelp D
amil il C

L. Hildebrand of Denver Colorade,
writes us:

“I tuke yvar ‘Siecirical Erperimenter
and | sure thiok it i3 3 deodvy paper.
I 'J|J.'|I. belicve I coald do wihout i

“*YWeur November e of e “Elge
il rl"-'lv'llll-u'aulﬂu-'!J whn Al (=l thad
I hove seen and 1 am very pleased to
Cind af 'ul:'.|'| a fhie II'IH-.E:H-III". 1 Ty
abou: zix different electrical and me-
c!l-ll. i 2 rlﬂn:ln:: A IEdan l||. ETiY thanlk
thie i3 ome of che hHi aaes |:H.I'|:|] £fed

&1 the young :l:p-erl:n:rl:l: 5.

June and July is notsceably less than thst
during December and Jammry, The lower
curve shaws the varistion for nar menth,
day by day, In strengeh of signals,

= varabcns in sirengta o .u.g'na.l
from day to dav are eorparatively slight,
b ther are Wﬂa.l:nl.l. eater for March
ard _'Iulr;,- than they or [Dhecember anid
Tattigafr



e
IMPFROVEMENTS ON DETECTORS.

24 all the amztear wireless Ceectars in
e bo-day probakly mat ¥ oper cent are
prooerly covered ap to protect the crysak
agaimst dampmess anc dest in the air, The
Bext eectors are generally covered by n
glass shell in soms way, sach &3 Pig. 1
ghows Hese 2 ibreaded brass rod and
Eaml'e T pass throogh a chicaded hale in
the up.'.ll‘_‘t B This roil Sarrics & edf to
kold the crystal, and alse &8 sapped anmd
fitied with threa thambscsews 1o clamp
it with. The glass tube or eaver iz-sesured
in plage between the metal wprights A and
B im feli-Ened grooves tarscd i them, as
wi.l b Ecen

The cat-wiiske: wirg, in the form of a
spirel prefesabiy, Lo carred on an arm He
which fis sroghy but nor tightly im & ball
¢lam afdes 3 bar O and two thomboate
The ball can be split an one side if desired,
to clomp the rod more bightly whearve
the bar C 15 Gghtensd wp,  Thas the red
H; man side Jengthwise through the ball
and arousd any angle over the face of the
crysal ewing to the ball and pocket joini
formed. The bzse should Be nothimg bat
gleis, bBord rebber, fber or markle for
highest efficiency. Malded composition I8
all migh; alsa, . .

At Fig 2 iz seen the caxcst mamodf 19
which to cover over wour deteclur o koo
the dust out. M glass Isboontory or waben-
meker's bell ie placed owves it To may be
grrargel in a wosdes frmme asd hinges,
a0 if cxn be dpped badk, permitiang ol
guick accessibility to the cetectar for re
pdjustrent

is iz well 10 cover the mincral with oil
s .;_'E[q'.ﬂﬂd of FiE_ 3 o keep the l'..p!n-l.-:l

THE ELECTRICAL

THE PERIEON-ELECTEA
DETECTOR.
A mew radie cerector invemisad and
patenied by G, W. Pickard, sponies of

e present gilscon, perikén and ifen pre-
ite types, and known as the Penikon-

EXPERIMENTER

Jansz, 1915

laticm to the gap that the brzak occary
just as the plegs on the gap are approuch=
i the stalionary eleclredes. The quicker
the action of llgqc ppark epil the shocter
must be the distange between the plugs
when the beeak le made. With a 15tle ex.

Araoas

Thirie Maothasds of Impreaing Lietertesi.

in f=st-clazs shape. Pamsiffioe or other ol

exn be wwed,

THE SENSITIVITY OF THE TELE-
PHONE RECEIVEERE

It is truir marvelpas how ganslve wn
oardinary telephoie receiver I% Prezoe enl
culates taat & sound i prodused in s tele-
phame by ewrnent egual do RG000000,000.6
(s ien-trillicnths’ of an ompere in m-
tenadty, o soch a cwrrend as could depomt
abait  DE0000000,00003 (three b milreids=
trillicnzhe of a colde inch of purc copper
in eack sccomd o LiEng.

Pellatt caleglates that with a voliage of
A0, represcnting Ese differemce in poden-
tial bepween il iwa terminals, an sudizls
sound i3 meintaised in e receives

Above vabues rany he multiplicd by 10 ta
85 times if the insiremest it & @edera
wireless telephnne peceiner,

A& Dntictor dar Hadle Perpssss, Capable of dedok anad Accwfals A djid T

Electra detestor, |5 imstrared by i
drawing Lkerg shown, This instrusment
congisss principally of a very clever mie-
eral stand which by means of properly
degigned adjustimeni sticws ermits the
operator o gquickly move 1 i eral
cnp B o whatever position desired ander
thg comtnct poimt of #ieel cr brass, P
Piesanire on the poont i varied by tum-
ing the thumb screw E. Details of e
parts 2 and C are skown im the dri'l.'«'lnlf:
g vwell og the stiff sprmg wiul harrel
The spring A ig of the expacding Er'F!'
and when the mineral cup s mounted Gn
the lewer :;gttnu -, pwingsng on o
fxed piva: X, secured to the base Srame
[, the gpiral gpring A tends to force the
mineral cop B up disgonally against the
two adjnsting screws F oand
scrows are nchioed at an hnﬁh of 10 de-
grees from the hosizontal andl exert pres-
sure downwerd on the 1l-degree tapersd
sides of the cup. Hence it heoomics pos=
sible to ximply ndjust either screw, I or
G, mod tbus move ihe mineral sbont
uader the contact podnt until the most
sensilive spot 18 fomind,

MERCURY BREEAK AND ROTARY
FOR SFARK COILS.

The acemnpasying denwings repecaend o
simiple apgarabss for obinining a syrchro.
mized spark of a (uirly high irooguerey from
a battery-cpernted spark coil B is um ors
sy sotary spark gap with twelve xine
plisgs. A i ihe comtaet bresker which
takrs the place of the vikzator on the spark
acil I8 ir made of hard rebber or wood
cat ot with fwelve saints which, when
rointing, make and broak the cwrrent for
the primary by making th: brasm pom: ©
eomye in comtact with the mercury M om-
tained in e carbom cup, A cocdenser
shpald e punt across the poimts of comtact
o reduce sparking. The cup D adjustable
The break e ghould be set in such re-

perimmmting the right distance wall B
fatied. The wpoaratas is driven by a bat-
tery noine, With a motor specd of abbit
2000 r, pom o spark frequency of abou

e

i Tl LTy

& F =

40 per seennd will be obiained. Amatevrs
deper.ding on batteries for tranemitting will
find ghat fhis macose wall give a2 moch

kgher pitched kpark than with epel
wilsator. The motar does nob take mne
bty power i SiA.

Contributed by W, MORRISH.
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Intensifving Radio Signals.
By Merri Sdcore

fyimg the wesk sigmals receiztd i

radio=telegragh  siptions are oS-

doned In the Freoch jouwrmal, T 5
F, (Télegeaskie Sams Fil). and we de-
gcribe the mere interssting of these simple
arrangements for intensther cEperiments
Terewith, :

The first method of constrmztiag am in-
temibEr §s thar Hlostreted 20 Fig. 1, where
three carbon pmsees O, O Cl e mounted
delicately on the diaphesgms af mao high
resisdnnce radio reccivers T 0. These re-
ceivers TT are joired im the plice of i«
regular hend ‘phoses of bne woreless e
eeiving ciremiz. The carbon piece L1 is
pivotcd Between iwe indemtabions im the
faces of the two upright carbon hloels
CC, they ferring a secrophlisng.  Whan
the diaphragms of tw wircless "phones T
T move, dse to mcomirg sigral cerreat
acting oo dhem, they abo cmse the resst-

i N EVERAL umigue schemes for intens

Slicrepmenic Form of Jomplifier.

Fig I

&z of the earbon Bleeh cireudt ar "mier-
ploowse™ Lo vary, Tlis action camses a strong
Iscal battery B te act on o second pair of
‘phones R, whxh can be T-ohe type re-
coivers, e ) .

Il’lﬂ.‘.“‘l!l'P.;‘IHrif 1% [:}1.“': wlldlbr. ml’.'hfl.:i%
where a onagra reprodisar <
Boarn I 88 caussd bo Ei'l'l! loud !:itl:ll]!- ]:IJI'
wirtize of the su:.:,llus or reprodaser pninl.
resting o the diaphragn: of a ¥b-ohm -
ceiver 7. Thie receiver is acted upon by
varying current strengibs from n batter
B throvgh a carbon grain microphone
This mucrosbone has it menthpices -
eoved and iE carefully plazed e posidon
against the diaphragm or cap of the high-
pegistance ‘phone K, connected 1o the frg-
b radio st Lt may be memarked that
the Editorg have fovnd thess ammang=menits
ta work best when the disphregmn of the
mizrophone M iz glued or mh_rr'u.'lv ri !-ﬂa
I¥ eoarectsd with the receiver R dia-
;]i-.ugm.

B Ohm  Beceiver eamd Wisraphone
arm Thid Amplifier Toagetwsr with
Fhampiaph

Fig-
il

N oschems sienilar 1o the last one was
advorared Ty Soanldey Hy:‘!.—- in _IF{-drﬂi
Elegingr, 5ut m a samaler {578, 1. €. the
cphonograph reprodumser stylins was plased

in cocioc: with the diaphragm of the high-
resistance wirdles ‘pwone directly,  [lere,
hovwever, twre 13 a chance to amplify che

Fig. 5.  Amplilyvimg by Lever Acilom.

signals y  eontreling the microphone
“boosler” eirewit T M B, Thoss mod hav-
imyr secete 1o 3 phensgraph reproduces may
srply place a zood aize hotm o the re-
celver opening of T, the diaphragm vibra-
tione of it bong keyrd thers in the horm B,

The old princdple of uonbalamcsd lever
action i3 employed im the arrangemont im-
Busied ai Fig, 8, In ks eaiki, a: shown,
§ deicately prvoted lever Loy caused to ack
um the phosugraph reproduecer siylus P at
%, wheflever the opposste emd i :he lever
mnims Pl is acted apon hy the moscemanit of
raclie recerver | 1) diaphrern.  As 1 well
Il'|.|:|||.|.‘||_, il ilie l=wer s l;'l.ll-'l'd.ﬂl Pa |_|F n_ﬂ
center, then an increased motion radius is
grvem il |’|‘ civmngsasel b Ll moiomi Fading
maaried at Po, ond which diferensz in
mavement anplibnlE i directly propors
donal jo the reiio exisiing bobwoeon :!h.q?:;ﬂ[
wil sl mrime of ke Sever 0. A O §a &
balzmoe wedghi. The pivet Pu iz movable
P ibiwm om Julerimn rodd witlh seleerew

and ekeve az indlcated,

SELENIUM CELL FOR WIRELESS3
TELEPHONE CONTROGL.

A recent patent isgmed to a Erocklym,
M. Y. invemior Possciics SOMe Very imter-

{ __H;"" ?

P o
I‘.I.
-\.H-\_,,}
i}
¥ | T i g
Jetab ool 5
2]

] ? ¥

esting poinds which will, though perhups
not mmeciniely practieal, nevertheles be-
coine @eelul, mmdculdedly, when the well
known seleninm cal (3 more perfected,
The diagram beie given shows how this
inventar imtends to make wse of the arop-
erties of the seleajivm cell (which Towers
fs resiztances wiMn a strong heht is thrown
on same, and viee wversa) hy placiae the
selenium cell & in the foms of o peflector
Y ||||'l||l!'|D_iEI:E :3, “wla which ithe voooe
waves are projected, kas futed o js [anes
end a suall mtrrer [0 As e varsing vooce
air waves impicge agaimsr the daphragm
and it mirrer L. 4 causes a corresponding
varving beam of light to be projected onto
the cell 5. This light is projecied cnin the
mirror from some gource of (llemination
placed behind lens 3. The sclen'wm cell
thaig canses & changing regishance corres
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spamding o the waiee Huctantsons at 9 L3
react throcgh the wraneformer ciromt 7, B
fl, and thus sele wp corresponding spark
wares in the gecondary of Bis trans fopmer
ax will ol prusse b evident.

AN AIR BLAST SPARK QAL

The spurk gap has long been knowe s
b mgsl wasleinl piece of apparatas
the seniing et The resmlt ig that ex.
perimenters have spent much time trying
t» avercome Sti dimdvantages.

The ohject of specal rofarr [J.ﬁs. e,
iz 1o hold aup the reifitans of the gap,
which ialls very low, doe to the heat of the
peseig spari, and alis to the lomizatlon
af the air in the gep. By coolmg the gap
the former ig dome away with and an wor
last will sccomplish the latter by blowmg
the {onized afr frosn the gap smilar o a
foldfy Bvpe gop.

M oadr Llasd Bag can Lie |;.-|.'-;1:‘ ekide from
a plam rins spark I:,un- that 'n"_lﬂ e good
results. Bewmwwe fhe lower zine plug an
drill & 1/16-<inch hobe through its center,
Drill ammibier hole % inch diameter nta

Compragaes] AR Smork {imba

eme gide, zo it will connect with the small
sole, A beags ar copper tube 1 oimcl long
£ foreed imio this hole o make a tmbt (L

Replase the plug is the atacd so the dnibee

back, ‘Thc pap b
conaected in the circoit and a semall rubber
tabee ix slipped over the brass tube and hong
erough te feach the foar

The air may be sapplicd by & bellows op-
erated by the foot; or a bester way wouwd
be Lo gel a small fenk and compsess aar
inta it and regulate s Auw to the gap by
gieans of ¥ valve.

omtribated by
* 'Jtri'lf_?}':."'pi W. BENSON,

arill progeer oul sl the

INDOOR LIGHTHING BWITCH
CONTROL.

Herewath 1y diagram of how I mxde a
gronnding switch attachmmt for my aeral,
that s very gomvemiomt, It i3 very handy,
and instead of going cut im the yard cm
muddy and rabny days, by pilliag the mid-
d'e giring the knife blade is brought ke
apright position.  The ciher fwo strings
{le=dt amd right) will groaed or connect the

aerapl 1o the msir AIFHENLS, =zmall palloes
ik
e View syl TS
N A T, b
e e e B | ' o
o ¥ F 2 b
e =L fy!
i [l

Aerkal Swiees Comirolled |mSsars by Mesns ol
i

arc hesmt emploved to pass ihe cord arcnnd

lemds and into the small kBoles cur chrongh

the window frame, )
Contributed by JAMES B. ALLEN.
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The D. C. Arc for Wireless Telegraphy and Telephony

Majorana’s Liguid Transmitter.

The illestracion at Fig. 15 esplains the
l-_:r.n-:iph: of Mpjorana’s tranemiter
When wuter passes thre & small haole in
the end of a tabe, a3 shown at A in the
diagram, il seatimees 10 flow in an un-
breken solums for some distance asd
then it lareaks wp into drops as shown
at b,

Majorana's iransmitter is shown on the
sight-hand side of the diagram. Tube A
is im this case fibed with a sneall elastic

| ;

=i

I )
] qi
i |
i
i
»
B {
t
i
] r
1]

Fig. is. mﬂthhh ol the Waler

pariition near 63 end, This is attashed
to o rod lending from the diaphragm M,
Two small rods or plates E and F ore
srranged near the bultoms of the calumn
st above the place where it forms inté
drops, These rodds just ester the column
a wery lhittle way ced cre |:|:-.r|.r.r:t~|!l:lr'|.-ﬂ
the cireml) conveying the corrent whigh
wi wish to control br the vende,

Mow, om speaking in fromt of M,
vibrations are conveyed o the liquid by
she rond frosn the diaphs . and a sort
of wave mation 1nkes e down the
eeliginia a8 alhowe in iy damgram, bER
{orm :t-:r ding on the voice, so that the
elecirical resistance of the eclamep be-
tween the two rodi I8 continma’ly charg-
img in exact accpgdamce with the seund
waves poting on the diaphragn

The conductibilaiy of Ehe Zolimn  can
be waried owithin certaia Hm'ts hy the
size of the HGole @ the take end by the
charaeter of the liquid smployel, whether
i ke scidalsted water, salt water, mar-
cury, eoe, and also by adjmiing e dis
tanee Beiween the rads

Wanni's Lagsid Transsiiler.

At Fiz. 15 12 deplered the tramsmitter
which was asell recenily by Ir. Vanmi
in Hopme in copmection with a Maerrenti
arc gemeralor.  Seocessful (ransmission
of speech was accomplighed betwesn
Bomsz and Tripoli, a distance of sver
miles.

A sl jer of acidlnted waier pasacs
thru nozzsle X or to o emaell plate F at-
tachal in 1I.¢I[|h.'.u;n|. O; it splaskes o3
thisg om o o hooed plate Gp every = L
imemt ol the dia._ph:l:m alters the resist-
amce of the Ilsmqoid between the twd
plates. The diaphragm may either be
ppermied o difedtly by the selce, && it
msim hie comnect to & distant telephome
ciremit &y mears of 1he electro-magnetic
deviae sliown here,

Now a word or two 16 10 the recep-
tiom o/ sigmals when arc generators are
emploved for tramsmission.

Whis telegraphing, the arc generator
is :Ep\: workng all the tme, zad the
signals are tramemitied by shorting seve
eral turns of olther tha primary or sec-

(Concluded)

ondary inductance by mcans of o Morse
key, thus penting the transmitter eiher
g of out of tene with the réceving
siation by aliering ifs wave-length

TFig. 17 shows Poulscn's cennestions for
reception. Mg no imterrapter is employed
ar the tramscutting stafacn o Break op
the wave train into ps of waves
whose frequency is saBieicrtly low as to
be gadible ie o 'shons, Do !I-#‘II:-I.]I on e
henrd weith ordinery reccivinE COREE-
tioms. A small vibrating contacl-heeaker
ig, therefore, emploved £: the recelving
Haima, kmown as = tikker. When ming
this instrument oo detssios is required.
Ire sction s o follows: _

I's¢ receiving cirenit is intermisvently
comnecied oy 2 tikker to 3 large ooi-
denser O (about | microforad capasity).
During the time of contact the conilenser
bocomes chorged, and wisen 1he soenimet
1 broken i .|]=:,l,1|.?||=r!| ihr rhe ieles
phene. producing o notle corresponding
ts dbee feeguency of che tidker mizrrup-
faaa. Me ﬂl'fd& of the London Tela-
raph Train’ cllege, has verr kindly
fmt me a tikker which I ghall be wery
pl=asedl 1o show to aayonc infcresicd
the close of the lecture. _

Far the receplion of speech, the de-
teetors and connections meed are gimilar
io those for spark signals, the moat
seositive detectord being thoses of the
cryatal type, smek as kard's original
silicon detester, of a znchie and copper
pyrites detector, Eblectrolyvtic detectors
e ?ﬂ.ﬂkuh.‘l’lj relizble for telephony,
and Flemimg's oecillation walve alio acts

r?' wal],

cadcnden has pnvensed & very clover
1elephone receiver, which he terms the
"Helerocryme.," It conmsiszs of two Sl
catls, ome woand om a fized core of fine
iron wires, and the Sther attiched t6 a
mica dhaphrapgm |:n.1l::1y_' e ||l;.||-|_- :mra"rt
to the Hret. The Bt eodl {8 conpected
tip A liewsl somrce o Il.llit:ll fl|"L\I|IIrII-\.'!\_||'"I
egerent tared 1o agree os exactly o pos-
ghle with that of e Iranzmilling sia-
tion; the received oadillations pags roand
the disploagm epdl,  The avechanicsl

¥ &
I!
T
= i
Fig. 15, Panlepn “Tikker' Weiehing
‘L f b

force betweem the tws coils varies im
accordatoe with tlee sefeyg at the franss
mitting sation pnd reproduces the words
i

I have been cxpermeniing myself for
gome time past with a kot wine telephone
an the prmciple of that imvented by
Pierce for line telephony in 1 funsl
that thia tclephone can alsé be Soamest-
e direct to the oscillating feceaviing car-

cuit withote the ase of & deiecior; but.
as yem scs, Khe apparotus is very crudé
and ig no dombt capsbls of moch im-
provement, As this 15 a lecture of a0
gypiems, I have made very lintle meaticn
of H. F. phiernators, . .
There is, however, very litile dowh
that in the mesr futare the Goldschmids
H. F. alterpaior will be peed for wine-
leas telephony, and Profescor Fleming
thinks thei Ly §ie employment even
‘Iramaatlante wirchess telephony may De
presible. The time is probably comn
when we shall be able 1o converse wii
our friends &t sea from ouwr own Locses,
uxing telephones similar to those &6
many af us already have installed. Ve
lhlf cing ap the Telephone Exchange

Wamnds I Traam T, A
" HH;II.::_ % i Cadscd
w hel wil diafram [

and a3k to be coomected 1o some lasge
wireless Lelephone sfatior on the coast.
pnd the operater there, having got Inte
comanumicalian with the ship 19 which
we degire 1o speak, will connece up our
siple ielephone circait t¢ his elaborate
wireless icetruments, 1 which he wail
allemd whale we Convesse. ;
The gap-:-r wag fellowed by an iniers
cabing debaie £
. Erzskine Mnurray. alter thanking
the lactwrer, saml that sother debatable
ond had Been: towcled on hy the
cchurer ia reicrence to the Lepel gyerem
iz was by no mweans ceclain that bath the
primary nnd :ecm:l-:l:r{ i:-l'.-\::l-lil!ﬂl'li tock
place through ihe spark gap. With refer-
ence bo the Pochlen sysiem, he said that
he fad hinsell, several years ago. soim
a Podlsen ore working  combingously,
whhont wljusiment, for over a quarier
of an hour, ard it was 3 great wonder
that wireless telephony wae Bof made
more use of cammereially,
Biyon said that reieremce had

beem made to the Goldschmidt alier-
mater, He was himzelf areplored by the
Goldechmidt Co. and wag glad dmi th

leciurer was #o Opbamiscse 08 o e
futare; bat e thovgh: that Transailan-
tic wireless ielepivony, altho in q.ll ity
ahility om the verge of aceornpii=hiaenl,
won:d pever become 2 greas commereial
valee, Tramsatlantie telsgraphy is car-
ried om at high apedd I onder toe cope
with the enefmos murmiber o messapes
tracsmitted. Teo muesk time would be
taken up by |:,|:||_I'|_||‘:l my, aul proaphe wnindil
wod CasE O £RITY OR imporisnot conver-
datloms 1o which amy amatear siadion
coild Hagea.

r. Maorice Child ngde s Ll
hEmorems romarks oy o the sesal: of
wirel s tﬂl_'p‘l:ulll.r im ke Cliaiviel He
suggested thai some wery bad langwage
might be hesmd i all sea capiaims aerc
to try and sprak to &ach other at once
by wireless teleplomy.

Mr, Leslie Maller stated that ke had
seen almminem wasl 0 place of carlsom
for hydrogem arcsd whh wery good fe-
sults.
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FIRST PRIZE $3.00
A ETORAGE LB.H.ATTEEY HANDY

Campers, ¢yclisss and Boy Scouls will
find the lamp exr remely handy anc prac-
tical. The articles that are mied i cidi-
strucling this lamp are: Ome siorage o 1,
one battery switzh, ome Ig-valt lamp. ome
m malisre socket, 10 feel
of aBEnENCiRIGT wire i
laup cord

The recaiging smaller
grticles tan  be  found
sromnd he honsc. Adter
your  ALOrRg: el has
wien charged set It o
the peetebeard Do hiai
i a=ginelly wis received
in, or better, make a

metal  carner  for it
Then fagen a5 leathe
strap of both sides of
i9¢ box o it wall e
ceanformbly on  your
ek, Take another
igee  of leather and

ciisike u head band 1o gl
aroncd vour hat or cap
ardl mivel b€ mEcikiore
stcket b it na shown.
On the twadiom of the wooden battery
weabel d=ive a small mzil omd bend £ aE Lo
ke & heok o faster the swiich Lo youar
coat of aqy other pars of wowr clotsng
Make sr buy a bitle reflesier of W:lhl.‘..
Ll ar r|||.|br| o fansten on 1bs sockei. Con-
nect g3 iloatrndcd. wnd yoor lemp wall be
readly  for use
HARDLL K FINKELSTEIN.
A CHEAF TELEGRAPH KEY.

VElY BN ||'||.- ex o wxperimendn
wirebegs work cn b mode wvery ensily.
Mrocure a piece of wood I3 leches asl
give this & good coot of shellac, Next,
get & =sprong clothes pin and Tasten ilis &
A, leavitig 1% inthies of the it arojesfing

Talegreph Key Iram Clathes P

from (e toarl. Bore o hole in L oppes
anid lower pieces about 4 inch drom the
eeds. Procure tne 'Iml-'luq,, posis o smme
ald hatteries, and EIE:-H' theee in the boles,
Faviag them almud ¥ of an iwdi distase,
with &ip I normal position. The wires
can thed be atlsched at B oaidd ';_I as Bl
n ibse diagram. (Place s strip of bross
D, ander ihe ot C alth & Irhi;l -l[\-h kil
E. ar the puter end, or the knob may be
placed on serew

Menama nil ar turpertine is exacllent for
pagrimg tinfoil om tronemitting Sondensers.

NOTICE ! !!

We with to bay May, '13, Oct, "13,
and Jam., ‘14, cepies “E. £ Address
the Editer,

SECOND FRIZE $2.00.

A NOVEL ELECTRICAL WINDOW
ATTRACTION.

A novel attcaction for a wiadow dizplay
can be made from & f-uat jar Glled alf war
with ‘Faker amd 1.l:nl:|'ltl:¢|l_'l1 awer Lwo electre-
magncts, which are mouwnied in a box of
coverad aver wily teene eloth as shown i@
illustrasion. T'wo of three small fgotes &
are made from corl amd painted wilh some
whake prist. Now imscrl on !:-utl:!lm af ﬁc'ﬁ
figney A an frow tadk or A own wil iren mail,

When '-'-r-'.-'lhm: i ":nd_:." comnest the
el u=mEEne & i ser &8 witn & SHe T st
ard plece the Fgures in che wate?, Ad 2000
x% the corrend is mmile the fpunes will dive
te the botbom of the jar, omd when ths
magmet is openel the gores will e again

Eleciraal Wildow Aliraciién.

o bl sarfacs, T aperation ls contizisois
as Jong o5 che thermoses: makes and breaks
the circuir. Thermostats are peadily pur-
chazed in any éledrical store

Coxmuot e oy Lo Wenss,

A BOTARY "CAT WHISKER" DE-
TEL .
EFogr ol oppmnd servize the aniversol of

cat whisker detevior gives
Thie cat waisher debectar
seribed iz =maily mosle

The cup A i1z made of

poaild resnlls
Berewith de

brass %% imeh

theck @] 7% “nekex in dmmeter Tl
: L
/O o
- ‘ -Fl- T
'\.%r El o ';

Rotery Nlifiedal Fablder.

koleg are %% icches in diacwener. Tl
wass seiew K holds & fo the basc. _'"bl-
it can twrm, G ir o beass strap 1,18 e
thick sndd 35 inch wide whick coanecis
to ibe bmding pos: H. This wrap e
ot necessary &3 fhe ocamdeliens com M
mnde with wire znder the bass, Elecirical
coaneciions are made with H snd F.

All the pasts should be nickel-plated and
poolishved.

O

-

THIRD PRIZE £1.00.

ﬂ"ll".[‘ﬂ'.ﬂl. AERIAL
A FOOT-C e

This switch is designed to give saphd
wiiahimg ol e .I.Ellafl: Fenin conmectinns
to the foot control of the cparatos. W4 e
W= ds meing has insbrameats e scmetimcd
Gnds it rather difficuln, after seadmg. o
thriow the swiich awl |ﬂi.‘:¢ all s Beced-
safy adjestments before the retamm el
visnerner: D fodmE B Thas TIEE.
clitslmarisy poe movement at beair of the
hanils, saves Lime,

The skeich illmsirates 31l the parg re-
guired. 10 desived the Ei-.:lﬂ. pasts :'- Ay
be sobstitvied by four parts mace in ome
piece; lhe same also applics o B, The
inErument may be mousted directly oo a
lable or may live a base, sad may then he
mmd an the table, through which the

les $or- the irendle cords :I:II:I'll Leen pre
vipugly Borpd,

Tas mieh preasure should not be applied
to the trexdles, ac wndoe gicxin migh! in-
sare the swiich,

The blades CC car b af copper or
hrass bar ebous va be W oinen thick by
‘nek wlde and Bowa 10 Inehes kg The

PoslsOpcugicd Acrial Swlich.

basz i3 best mnde of wexed waod or mar-
bbe, The mw countacls AA ek, sswald
have their vpper ends saghtly flared out
s Ll hackes will gmier them withomt “nml-
mE. The ¢ioad birs LUV gfe ol hber arF
lant rahler Caonntribmied] Loy

A, . K. FRASER

A HELIX CLIF.
A elheieim heliz ol |r EE be made [ram
an oedinary soring cothespin,  Fasten 2
iltm piece of shesd coppsr o0 the inside af
#azh jaw of tae pin, msng emall brads, and
et one qmisce lap back on the mmade of the

Helix CHi & SFEE Comiiructien,

pin For a'wwl hali an inch.  Sobder & HEE
-.-.-_-:;u-d £33 enachine srew oo the overlap
arnl sefeer n nut from a dead dry ceil on
thia 1o form a bimding past,
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“AIMPLEST® HOT W'!IE AHHETEH

The diagram shows how to make & sim
||!r Bari accurais devioe Sor fmli g ilie bes
radiatiom cf a padia trnmiﬂmﬂ af a hali
kilimar: or aver. The deviee is sjmple snd
can be mad: by most gvery wirclesy e
perimenter.

Two small knobs are attacked ta the
head of the T-:quare and a Mo, 58 copper
wire stretched beowear theme - From the

THE

Wery Simple Hog Wire ammeser,

centef of ihis wire i suspended @ small

I-md shol on a ailk theead, wilth & plaeg

‘r'l-h'r- pul in serigy with the ground, the
wire expands, casing ihe shat 1o diep
giaghtiy: and, citer odjusticg the helix
clips uill 1l skt is lowess, the greatest ra-
diaion b cheained

For wume franslansers ile wire oy
have to D¢ larger or seacller shom B6, de
peailing i the tiaasformer nasd.

Coriribnied By

REANDOLPI ROLAND.

DICTAGRAPHS FOR TESTING
MACHINERY.

The nlira-semitive telephome cet, com-
monly kmown a: 1w Deomgrapgh or De-
l.H'I.|t o, b applicsble to many different

m tnn:ll.u.wrv:d in cyvery-day work.
A wery msefol :q‘-lb:llﬂn. of thiz II:I.ill_"I,I-
ment §o the  requisements of  maching
ereciors, e, 3 illustraied im ithe skeich
Here the r.:l:trclwlr seiagbive ml.:l'-u::lhl!ml:
iransmiiier of e dictayra 1 placed 1z
contact with ihe meclalbe frame of the
#.1.-\..'1.||I|l|; o, Hin L Lasg of a ;hl!l. I.II.'.IJ‘;I‘_

at the end of the journal housing, as gecn
e chee onk

Dccagraph Meles Mechbilsls o Fesr Knosks
BE Ml

By latening im the telephone receives
of thie et the elightest knodk: cr other
titdloe modscs im the machine, which would
nca, parbaps, e pecciptible o the ordi-
nary ear usaided, will =l plamnty is
thiy imstramsng  This form of telephone
i% &is p v @ series inaliunesnl, asid ibe "n-h—
tery, Nu:mfﬂ'nﬂ: nnd rcc¢|'u- are all
join=d in seiis. N s ihereloce easily pos-
sihle to rewire some and place the baizery
at amy point im the cirow’l desined, or 'w
€irtnit may be mace az long as 20 ip TS
feet. Woo 10 larmp oord cam Le ceed for
the circoil wnder sush Sonditibes,

a.'.'nj_.". crmneer ihe leasl-fn wire Fr:lrll
vour mghest point end avoid beaving kenles
aml mnnsreseary lmres in ik

EHWWAPEHIHE COMMUTATORS,

ae of the GO Ml L2 jcha 1be elec
tricinn arownd molors i imlusirial planis
hat to bocker with is kegping the coms
wuiafer in pooed smpe ANl comenziabors
it om# time cr olker tend to barm and
Blacken a liile bit, aml a common remedy
bo Emdet them 'I|.3h|t thew are run s
o apdy 8 piece of sandpager. W ghow
heroewith o couple of commusator l-l-:-dq
R it of Fasdwoas sisitab’e for bolls
irg & piece of sardpoper nicely without

fear .-f sheak o the elcircian or wor
nitendamt. Im the model shown ot A o
hack piere of wood E s cpused to clamp

the randpaper tightly whem the handle

= '||:IH=:|:-.; LE_'. means of its threaded
ghud and rh..! -!ll.'l.l.l""i'd i m oresess i Bhe
cenier of the bleck, this put beng of
codrde, BuEaTe of naagomal o ferm o
Ad o bo bugi. T|Ii,‘: 1r.‘|||||1 :'l":|l1:l t;f :i.illl‘ll
papering block ot B in sioeich i5 very sime
pie o make, and has e I/ 16inch slons
cut ir. the two rides of same ot the back.

The :andpaper is then siply  Tastened i
#ach ehot, amd may ke he by a thia
siged.  Im esther cass

F.n:e of woad if
toaboald be notsd that for =mt eesulis,
amil as follows=] owt in one of 1 1;,-';-:1:
irdusirial plants of the mt.lﬂ.-r It i gl

ELECTRICAL EXPERIMENTER

EiecRs wr Orossimg  Comsraciafors.

e 1]

wiys best o hawve several of these Llocks
with different radii curves om theiz face
to cover the range of several wizes of comns
motators which may be arcumd the plant
TE 19 s mbvisalle 0 @ & Nas Bock Tace

A igeful hont s thiz direction lies in
the mer af a common scyihe-sharpeming
thome, which is quite soft and noncecduact-
g, When a comnmmtasor is badly eat asd
lEmporary. unpmimm: l# pecessary In
the nperation nf the motor sach & stonc 1y
pressed on o 'nl'l- commutator, and it s
thus dressed down while ronning.  Always
nig sadpaper for commutator work and
NEVEF emofy [AapCT.

PIN-FOINT MINERAL TEATER,

The pin-poink detector ond manesal test-
er i cosmiructsd with two luilery sciews,
iwg hattery thumb nmts, two washess, 16
cormmon brass pimz. ome Blesk ol sode
wood § mehcs Ih'lt_lh 1% inches wide by
fi-imh thick Hu low cur ile hlack, s
ia shewn m drawing kaving the sides,
s mid L e e manler of an imch
thick. In the middle of the Hock drive

waur pims in rows, being careful that I.'u:

A Pin-Pelei Misersd Testar.

ping do mot wuch each ciber and allowing
the points to projecs 1]1n:h|:|n::h tae too about
omne-sixteenth of an inch,. Conpeet 1he pin-
hizads  as wwn  im drawmg o

Juee, 1515

HOW 'Tﬂ' MAKE AH F‘l-ﬂﬂ"l‘ﬂﬂ*
LYTIC RECTIF

A wery smmnple devioe .ﬁ|||: ]:l wl"l. change
an alernaticg corréat o o direct Sureent
cin ke comstracted for Jess than a dollar,

Firgy ovtain four jare (e Fig. 1) snd
plece tvem in a suitable wix Next obiain 2
Epard _:||.|.:' large rn.qu.;l_l. o go neross the
four jars. ,\ ark & clpee on ihe board
mnder each jar. Mount then an aluminiie

Four Cell Chaivolyilc Bsctifsr,

and & lead plate %-ingh apart under each

circle, as shown, lead plates should be
2 lictle losger cham the slymisum plaie; a
LTS sire s 4xBxM inches, B :ﬂlﬂ:

cam be fastened to the cover by hending
prer @ Te-mch ear at the top and Hang
somne wood seraws,

Fill the jars to wathin 1 ineh of the fop
with an dectralyie made Sy dissolving as
much sedism paoaphate ny possible in the
witer and oddicg a few drgm of ailphuric
peid for bow voltape rectifcation, Jioch oy
135} '|.'4:|I|_:I |;|I:l_'_" confiemd Hie erl's 4% shown
im Fig. & Thig rectiher may be wsed on an
alternnting oureenl cirmil up o rolis,
Um 100 voiis it will give 3 to 3% amperes
N, C. at Al owlis, amd on kowes volizges it
will operate wih resgomable efficiency. It
will take alwmi Fall an oo for the plates
o dorm aher ibhe alfermating cnereat s
migned oa, Dofth halyes of the eyele are
roetificd with thiz mecliber,

A BUZZER TELEGEAFPH SYSTEM.
The sketch, T thanle will be interesting
jix] ar I"l.'Ill..l!H
diagram abown iz for an -an i::r-
egle telegraph set thatl most
casily pat wp. It requires the fol ll'l[ aps
Two T P. I, T. awilches, two

Slmple Aaresr Telegraph Syafem

bimezers, bws keys and batberies. To oper-
ate the st the switch hamdie ia always Jeft
o, ihe I".'I.'l1'¢llllu_ i Lmzer lII!' Wh.fn
the gperator wishes to sond b= thﬁﬂ'_‘ i
amn AT rvight aml calls the oiber pary

| hawe weed this et for some Hme and
gt Fne resmlis

Comkribuated v FHAMNE HARAZID.
ing the lemd wires 1o dhe pln-heade amnd
himcinz SEFEwWE Flace o piece of mencral
on the pin pombs as in drawing No. 1. To
wdiust Bwe defeciof rap i lightly 30 as to
jar the mimera

This dctecter 'A'i:: b Poumd swery hamdy
for testiog minersl, 25 ihere i5 no adjms-
ment screws to bandle, 1 find this detector
11'|-p1| L L 'p'llulllrr ilar -|l!'|1IIIIE Ay

ever tried.
Caniribated L. P, STONE
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AN UNUSUAL COUPLER,

Ti in & well-ksiowre Tz ilsn ilie I.'ﬂ-ll.ll.'u:'.j
of most recsdviee sels w3 very low,  This
bse = adue te ghe inefcwen: el
tranaformineg twe oacdlabions from e ap
tenma do the ool or det=-oor  ciroaal
Thix Josz is z1;-|;.;i.:|.r grcat when two
couplers are connected in crscade for elim-
ingtion of intesferemot. The cocpler here
degeribed, altbopgh not new, !_': g i, i
€ver, scen 1t the amateus station,

We kaow that when usdulatlons enwrs

FLABH-LAMP AMNUNCIATOR.

8 lilTeswt form o imdxator cr an-
nareintier than the one we are all mode oF
lems Fazmalar weth ig the sabiect of thioae
few loet, Ik meoy cafes it i very de-
airab'e o have an annunciabor optralag
dm the ssimi poincipbe o the  tlelepbosw
swilchboanl, L e, where the sigmals are
flasked by mmeans of small lamps plased -
] gans | ||'|'-\.-||'I!, e+ with numbors pamicd
om them. ;

The arrangemeni showa is the shkeles

See.co8 @B

Parthwlagly EMclend Foarm ol Lasis

b:l" ibks amcrial §i aeis Uup a wezk mag-
rete field' abont the primory.  HMow,
craler B f'urrbixr ilic alefectar circuif to
8 maxmun it Qg p W ue to ﬂﬂ'ﬂ-ﬂ'-'uf-'l F
woondary soillable 1o abaorh the mest Enzs
cf force. So we make a form ke the one
i illosiration, whsch has many  advan-
tages over the eommen oylindeleal form,
is car wasily be lurned cnoa lashe,
Start winding your ocil from both ends
anid ther salder Leem logether ai Lo, tak=
ing taps ghout every twenty-ffth wrn o
ATy il nCiamoe oy nember ef layers
con be woed. )
The primary coil iz of the common var-
pEreter type  Start winding at cither end,
jaking tape Frst I0 amd thom every other
10, ‘This eliminztes the loiees atherwip=
dipe fo slders. Sizes ™ and 3 2. & 5.
wire are suitatde for peimary and seeond-
ary, reapectively.  The sllnstrsbicm l:|T.|'¢I'I
daver the mimor details. A coupler Tl
similar 1o this is wory cofficient and grves
a Famdsome appearance, as soagh. by every
up-to-date experimenicr. ¥
Canizibied by RORT. © MARTIN,

CONTROLLING LIGHT FROM THE
DR, £
Cribre freqeendly mooms are lighted by

pendant fixteres which are twrned on and
by a pullchain socket &t the Gxtuse.

CanlaeBling Flecirk: Lamp By Sirkg.

Thiz rukes {1 necewsary o grope throsgh
the dark rocm im erder to fimd the chain
Thiz atnovaice may be obwlsted by ths
uac of a picoe of cord and two BCTEW oTES
E ax slmwn in e drawing. Serew puls
levs womld be better Dot ane not DESEESACY,
az the mrd will mas easily theoigh the
eres. A small parcelain imsolter Eung on
the ead of tke cord will serve &% a hand
prip apd will also fesd to kesp the zord

Coupler with Spharkoal Secondary.

herewich mdicates & wirr SiEpie Lrrange
ment, casly constructed Dy thie  apmalew
elecirician and at small expense, Also the
primciple man wvesy well Bie earviedl om0 in-
chide quite a number of indieators, es will

IMash:-Lam® Annasncdaton,

w pvideni. Driefly, the primcple of this
Hakh Bph: 5dicator ir as follows:

Amn electro-magmet M has fkied ombo it
a soft iron armetore A, pivobid 2 chowa;
so tha: whenm an clicine carremt passcs
thromgh the magnel codl it will attraad the
shocter ecd of A, and thus release dbe
hracs dwite digp D This deop then falls
onto the confact scrow B Bous clesmg e
fagh-lamp circut thromeh the baltery. Pri-
marily the sigrals £rc sent mto the mde-
cator to the TF-I:_H!!I:'I.'F g et emls TR,
giz, from the push pattoms 1. U, & ete,
placed in varms parts of the lm I'I."H"
Thwe glasz dise T can Be mads o ordanory
El_m: and ke frmi of e pa e wth
somme lamobleck &5 shown, After each gt
ngl hag been movwered by the attemdant e
deos D is readdly redét by ihe fmal] buattcn
3% shown in skewch

HINT FOE CONDENSEE MAKING.

i a wirmt, Mol ‘voe, Hetead of tlie ol
fane ot knife and roller, to make yoar
condemneers 2nd ¥ou will be surprised at the
ease  wikla '|.|r|:'il.'|1l it cam e aooomplished,
The condenser wi'l he much more commparct
thai it cowld possibly be made by rolline,
this !mcreaziog the apacity likewnee

Coneribeated by

ARTHUER R. DARLING

E— =

1agt. By peng a cord of the stame color as
the paper cver which it 2psses & wory neat
job may be made indeed. A robber b il
may be placed in the cord lise 30 as to pre
wefic pivere jerkmg of the scoket meechia-
nisry Coamtshistcd by

HAMILTON A HOOPER

THE ELECTRICAL EXPERIMENTER fig

HOW TOo MAKE AN ELECTRIC
HORMN, :

The following material wil] be nesded in
burlding s boen: Ar old waich ¢dic pe-
ceiver. ar elecirie bell and 3 wobd Smee of
afiy sre; also & Wodk for the bell to rést
ef. Now remave the magnet: fram e
receiver and delll a %-imch hole throceh
the back of the ghell. Next procure 3 &
Fore at 5 oy stere for abogt 10 cenka &nd
remove the whistle an the inzide. Wexi

cement- the Boem bo e halder in the Bacx

Easity Made Plecirk Harm

af reseiver, or golder it in dace i the shell
i3 of meml ‘That havmg been dore, res
bice the dhiafram znd serew ihe CAp OF.
Mext ut the bell of the l-‘l-IlEE' ef the bell,
remove ihe gong ard bend @ rod B rigat
angles a; Elfll'.l'ﬂ'll i liguse. Then solder
il miml of the arm o the disfram, This
aorn will give a lood eomnd, especially i
aeeil awi five b sx doy cells B A pash
suticn i3 placed at PB

EPARK FICTURES.

The phatnis of sparks lhesewith repro-
decod were faken with a oai-mch spark
coil, Imt the Isoileries wese run douwn and
the sparies would ofily jump a halfl inch.
However, 1he piclure urmcd omi Juibe dak=
iaflsctorily. For thié beseht of the repder
I will descrile the experiment The fea-
werinl pred comsists of a photographic plate,
mein] plale, laloum powder, two pioos of
st and o needle. (The 1l|'n-""-l:tljh'|'l'l1i'
plade sfwald Bol be exposed o amy GEAL)

First of 2l fxeten one wire leading from
ather of the secondary posts of the ssark
coil to ke emetal plate. Place the photo-
mracd W plal s oik Llee meetal plate. with the
selatine fule up, and gft the mlcum pos-

Jor through 3 plece of cheesec’oh evenly
over s surface. Te the ather secondary
poit of the seil fasten the other wirs, At-
tach the nesdle be the sther end and hold i
an the middle of the phue. Make one
spark, brush off the powder and the plate
s ready for :l.wd-:lgi"n_;. Startling resels
can e ohizgkned i ib= above i3 carnied cik
corretly

Comirlsated ty WAL, A, STEPHEN.
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AGCAZINE-REVIEW,

THE KEW COOLIDGE X-RAY TUEE

The new 'Lun'_h,g-: Moray tube i a di
rect oatoome of T, W, [ Crolidge's pres
viows inventiom of dwecile tumgaben, |_||1_-
'||“' sical n eriics ol A'I'III -|:||..1,|1|' s
substitation lor platioum as the torget or
asti=cathode in X-ray tulss.

The Coolidpe 11:||.:Il 12 shown in detail in
Fig. 1. while Fig. 2 gives details of the
-:'.'l.llnldt it f7omt end m: the target,

Lhe comtructon of e culimle oin be
el from Fige. 1 and 2 in which (1) is
a tungstem filamen: [« r:n:nu_ a flat, elosely
wound spiral  This mngsien  flament
{whach consists of & owshsr of cowve -

The Famrus "Coeoldpe” X-MHay Tubs.

[T H Y] 15 eeet |1:.-||l|r welads!l 1o 1H‘h'l-j- ER-
I:rtrd.-rll‘url wires: [¥ aBd 3, o tke other
extremity of whih ae .'r"||l!rl the two
copper wires (4 and 5). these beng ||:|
turn I'l:l-r.'tﬂ to the platinusn wire (6). To
infure sigid suppert for the hot flament
the maol num wires are sealed directly
into a piece of special gloss (7) which bas
the same coedicizel of expamsion as malyb.
derme. The cwter =nd JE) of thes
tube is of soda glass like the balb itseld,
and it iz therefore nesessary 1o interposs
at (2% n gradasted series of differcat nds
of glass o allow for the diferencs of ex-
pangen af {‘I' apd 8). A enall glass tube
{10y sureommding ome of the copper leads
afevaits  short-cipeuilieg of the coppes
wires (4 and &), The tungsies Blarment
wiaeh fooms the cdthade 12 Reated by &
cisrrent from A smeall storxge hattery, which
ghauld be carciolly nsulaied from the
promd.  An ammeler ard an ad jnstable
rheosiat m the exrcmt esable the hexbting
current 1o he regulated with great nicety
EBetweoen ¥ to § pmperes.  This renege of
carrent gives & poteatial drap throngh the
fillarncmt of srom 12 to 4.8 volis, wareatioes
of ibe commesponding flament cemperatore
being from 1800 te 230 degrocs abeolete
T (T LTS al I_':rl I U winis il & |:_l|'1|||-
creal slegve of melsbdesum (01),  LE
vimanted e as to e comeenicie wills e
tifizstem filament, with it end projesiang
abant 08 mm. bepond e plose of e
Latter, li e sepaorted By bwo soul mo
Ivllepmme wires (12 amd 1832 which ae
cealed imby the end of the glazs tube (T}
(see Fig. 1) The sleswe is sleciricall
comesfed e one of the filemert lea
HER Th L 1. lexitles A ne as & rmu:.u,d
deviee, alse prevents any eleciron diseharge
froem the leick of the heibsd |lrr!:||l ! e
cathedz The amti-cathode or target ﬂ’.i-?
Figs. 1 and 2, also serves as an amal= Tt
conzisks of o snghe piste af wrought
tungsien welded to a molybdenom  rod
{i6) =f eylindrizal seclicn and supparted

w o molvbdenem split wbe {17}, This
-\.:||. iii'w Fils ..||-|'H_'_:|| in th= lass anocs
arm (18) and serves the le pursose
il L) L] r!'h|= the miode and of zonduck-
img heat away frem the cylindrical -od
ard =o proteet the seal of the inler lead
(i0). Tke bulb is made :i goda glass and
is about 13 centimeters in diwmeter. The
metaod of exhopstion i wery lomg and
ecanpiicated, snd In il larer siages of the
exbasiiticn i. vofy [BLYY current I malt-
fa-nel 1_|_||||_||'r|_|_|u:._:, an ihe tiche for per-
haps an hoar, the l:hl'lHﬂl'I.I.I'll af ths 1]
Jevest e h.lqll l':r-.1|r| mamg toa hiph hy the
w of & fan. The prestuce in the Sn-
bl mle is wery low.

The 111::.!1 II]HMIH-EI'-'I of the Coalwdge
iale are the following: The gquandity and
the pentrating abdlity of the revs procuced
ram b= waris! =|-'r|_r1||"||!'3' sl the wmill ol
thi operator with bath etde and ﬂrldl::.'
When the imbe & mee adjsted o ihe re-
gquirtments of the opéribor tl: nl:!tl:l:- fi)
further atetion.  Fedh the inbeisity amd
the pensiroficn of the X-ravs are codér
the pomplese conlrol of the operator. A
higher oenstration tham ean “htained
feam nny cther twhe is chimed, as well ax
a lorges life. The tabe cn ke worked oF
witber sltprnatime o Jirevt earreal. Feme
it iz possible for an cperator in actial
;-'m;llr':g b n] :]ll 3“ l;:Il."aE‘. off wis i‘., rih;:l:q’
from that tn.IEr..-; for thee lowest ta thar
calling For ihe Dighest penciratann, w
a single tube. Further, he cin reprodooy
cxmclly what he or som= other operator
has cone before The adiostments are
vapid amd reqmize the minem of tech-
llglﬂ.l glall, It haz heen !";n.l.'n.d thet vnul::
e e [I'ﬂl{'h'-’lltll'n'l and ¢
e dt.en‘nlmd radiographs l:r!'mnr nb]l":l
i plicated] dime aiter timz with ab-
g=ligt precl-l an—Ths Bleciricdan Locdon

THE “EENOTRON™ HIGH POTEHN-
TIAL RECTIFIER.

A pew form of veama rectiffer is de-
weribed i a recent number of the Caneral
Flevciric Kewiens

When the dectricully Rexted electrode
‘A the haly shown it cathede anly o thers
micnic current iz, For a given wo
drap ithis chereinnis cureeni increases wil
the teriperature, hat abave 5 eergain tensper-
atare the current bezomes constant. On the
etiwr hand, for a giver wenpernture of the
cathode the thermionic cirret increascs at
first ai the positive potential on the anode
# imcreascd, but a swhuratisan ther-
mionic eurremt iz odtired snd further in-
crease in voltage has no =fect. Wih 2
sufciently perfect vacwum this thermismic
carrent is due b @ pare elechron emisicn
The ‘]r.m-'trl:n" iz @ rectifier hzped on this

Newm Farm of Yacsum E'tlin-r Tube.

phenomencn, and the article. discosses haw
tise design depands om the amowm: of car-
rent o be rectifed, the maximum g
a.ble veltage loss and the oroper Farm of
electradel to prevent electroitatie seralns
on the filiment. Three different forms of
henotrons ard odvered. The frét type codl-
fairs a molybdenum cyplindar and a coaxia
flamert and i spitable for alternoting-
carrent voltagss up ko 15080 and & corrent
cf 400 eilllaenperes ard wolis [+
ll'l'l'I' 0 and a corvent of 100 miiliamperes,
The efficiency of thie rectifier iz between

&5

PROBING.

T

ELECTRICAL BULLET
A new electrical methed of robang
ledllets iz being =mployed m the makitary
hospitzls of Ewrape, says the Lamcet,
Lomdon It consdsts of @ head telephone re-
gefvar gach oe o sempltive wireless phone,
togethes wish o flat meinl plase and o prob-
irg neeille of ihe same metal. The parient’s
arm. for instance, 4 ploced on the meml
plate, which is CAHIRE ta the teleil ame
receiver, 03 it alo the probing needle
en (he amrgenn toae'ws the baoller witk
the meedle there s formed 3 galvamic bat-
1er This !.l'a'l"'\. Fiae In an #leelsie ciirrent
which is heard in the receiver. Sir James
{acKenzie Davidssn savs this method is
undocbred] m-::ﬂ certaln and easier to ap-
ply than “induction balamee” also in
use for the 'rur':nn

Ly gt
e
L

) .fl.'i' .a-",d""- s

lLatwting Mulksfs with lr,ﬁ'-r'rr-l.' s ]
Only.

TESTS OF PERMANENT MAGHNET
STEELS.

5. A Mathéws has coobiibubed o the
J]" Had.lﬂ of the Amerkan Sociely for
wting jtm;l]l L paper bagsd wpom am
exlemsive weries ol mapneiic l=xls on slesl
allove. The amaent of permanent m
am which haril =decl ml1 Telati, Ene I'|'|'.'
etacry wita whach it retaime it ane pra-
foundly affecied by the head ireainent of
the steel as well as by ity chemical com-
prsilion, Aol diferent steels are affected
differently oy  het  iressment,  Some
gve (heir sl | Erimarend<mnag nel rpaality
in the oil-hordesed sondition, whike athers
—l-.il,l} hiziwlaeilifis e el cxirboa sieel
and hve per e, lH‘-ﬂ!H"‘I- piel—zre best
when water-hanbaml,  Thas, (he “mag-
nkiz hardmess™ doss not vary in fhe sme
way as physical hardeess.  Drawing the
temper, however, reduges botih hardnes:
wl Esgnetic pErmasenes. In some seels,
picess of seell section bave greater per-
manence Than leger pleees, while aiher
gbeels have the oppagite charseteriatie. The
chief feqnlt af the tests msile i | e
presemt iz Ahal no aniformiby of Bekaviar
i foumd mmong different stesls, amd thai
ne kews cr theories covering the phemam-
=na can be deduced before a great asmoonmnt
of farther experimenting hos been dome.
The aathor fowned e Lest indes of pers
mancat-magnet quality io be the miso be-
twerm resdoz] mageetian and  ooercive

farce, He proposer thin ratio az a mew
mugnetie uni

03 ame]l W75 per cent A sapond e of
Lepron,” which = wilahle Tor w tapes
pat over 1900600 ead currents ronging ap to
Ty |-|1i|[|.|r|'||-_-rn oiain o small Glament

such as i3 uscd im automebile hend lamps
*I'IIH'I:EH. in a malplulemum cap :|:l,|qt
imch in dinmeter. A thisd style iz showen
In vor Mostratan, || cimmbaing 3 1|..--Jl!_ﬂ|
flamest between two bunzeten plates.
Hemze this rew form of rectifisr prom-
863 bo hll & mumber of engineering wanis-
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A Brief Digest of the Latest Electrical Patents

WIRELEES TRANEFORMER (Fig. 11—Lompact
loog= congl -r' l.'.1|I| panczke coils mdependently mas.

wlg co-pxall
I HATTRI\‘."! C:'}"'«IMI-‘P'I'TI'_'IH i Fig ='_|—'I||| pasverl
owel terpumal for carb cirode 1 dry ll

i i

TR{}LLE? WH"EP.I.. If]-[ MT!HG {Fig. ‘.'-— Mibeel
¢ mounted with lateral thrast springs to. gwve wider
range al oS |.l|I 2 11 will mol releaze 18 hald en irolley
W r.\_l .:. auaie
Cl}‘iT#lHBH OR BOX (Fig 4)l=—h simale
:1'rl:n| 19 hobd ebectriz lamps while 1m0 shipment, ete

I-[LMJ BAND ATTACHMENT (Fig 5)—iAn extrn
fizr plate zecnred 1o the head-band prevests band cateh-
g hair. 0 pood idea and & Booa o ibe telephone ex
‘bange operaion

ELECTRIC BIGH (Fuc &) Hus ball's eys lesses

s EF EACH Limifwy <LC. [mves speciac I].ll "]Tl’.'t[ FLY !Il"LI.I.'

Wl b A,
MIUSICAL DEVICE (Fig, 1)—Elecsrically aperated
sirizer fof rsugical pipe, ag fhawa

PFORTARLE L'El'l.'.."'I'HIE LAMDP (Fig. 8}— Ar-
ranged with bage attichible ta an¥iag, Sacket also
il la,

ELECTRIC RAOCKET Fie @ —Arranged with &
o]l 2hmin asd lever, zotimg on push button switch.

STORAGE BATTERY HEF‘&FH.T(TR (Fig. i0)—
Ingenions -i-'u:'-.||111| g emvelone to (i over battery plases
arsl bo separate hem from one ancother.

WIRELHES R!CEI\"ER (Fig.} Li}—Magmei spool
mavable to or awey ivom diaphragm by threaded thums
Jever af TEaf, 15 SN0WN

TELEGRA’H EECORDER {Fig 19)—_ tevised ta
aperate on the sonmder pwimeijibe, the armmsiure bar car-
wing & strlas, at indiesed

ELECTRIC IIEATER IFu.:.;
i_'1|| to comiaii ||| i ;l|||
walls, held o heating elem Ii.'l'll H =

_|I|.'l_'|'.['-i:l HEAILLAMEF AND E.IEHAI- COMBINED

18l=In the jorm of a
T -|:|1 -n.i:h parlorated

(Fig. 14)—llora vibrator i3 wounted in rcar of heod-
amp. Openings provieled fof gflmx of goind. Temils 10
reduce the o8 abf aala manuisciare, ns batk fanetions

are combined in one chamber

BEDSTEAD ELECTRIC _-."I."ﬂl"' l.'r'!E' 1K} Pra
ided widh haidk= tie hane on hes W II|II-L
]'-IE'."J I‘I"EE..'LRD_IEL'I.D]I:P DE'.I?LEC-TCFR (Fig. 16}
[Tsra silicon ™3 uid antmoony ~

l:ﬂ-:HEE‘ TURNIMNG IHDiCﬂ.T’U‘H FOR AUTOS
F -Electro-magnet conwrol operates sigm framms
SIS Sppdar hEfons wrimdow with

ATITE, A4 [eef |_|1.r|
ATip Bl 1hee
DUPLEX FI.'I_I'Tﬂ HEAD-LAMP (Fig 187 s (mul
dea for prowiding small, ity lomp m pocket at s&de of
'..'.r:.l'nl ¢ refleccar, confatmep (he repnlar hesiddasin
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12 AMJATEURS

Baton wre

judged for besi prramgemest aad &l
|I1:|m.| o] WEsbiemE LRED nﬂ.‘l;:.l.l:d By taar al
Blaks poor deicripion Sctef, Asldnems e

AMATEUR RADIO STATION
CONTEST.

—

Hl.‘rl!l’l'l] Pr:;:lr__ 8160
Thhis mor ks |l:"_‘-' GEimiidF.

WAYNE BROS. AMATEUR RADIO
STATION.

Herewith are submitted photos of a
wircless sel, which may inlerest some of
your rexders. Before procesding, allow
me 1o say that this set is of entirey ama-
teur comstraction hovimg been boily by my
berodheer amd mavaeld,

The photos show chearly the outer op-
pearance of the sei, bof a ﬁ.n-:i' descraphion
of ibe imterior follows. 1 mighs fiset say
shat the reseiving cabinet o eniirely of
hard rubber. @nd measdees over all Do
1Ex1t imches. Contained within are a re-
ceiving tramiformer, lcading  indwoanse,
and wanable condemicss, |isre are Also
the vwe aete of high-voliage barresien for
the asdooms, and abse the 1 to [ ratéo
rrangformer for the amplifier. All coils
wre wemnd wih sleanded wire (o7 Litzen
drabi} which much improves their ofi-
Fl= it of cawrse, for high frequency.
The .?I:a 1k up of the get, which, o far as
I know, is originel with o, crables us b
receire both damped and hrid:r"[u.'ll WAV
with coml fwcility, and =w¢ have clearly

Mlpsars, 'Pr|:r|u, Brulhors sl Thclr |||l:|'|-':|l'-lﬁi
R il B

St Taop: Peselhving.
Tranamitihig,
heard on  geveral cecasions  the high-
powerel & jadis wl Derln, Ilonclun and

San Framelpen, whdch ﬂ:hpla'. the mmdamjped
BAVE nysder) far irpasmyGUng.

O o=dbna=v gceaek geis, we have Beard
wnals 1 r|'\.' Wesi, Codor, and nuamé:-
ous ship pefs, cov Hur_g 1, 13 rn:llu in dEw-
Hire s ||.'|||,£_ lrom: ships muang ﬂ1.1:
Averape --r;m.n-nu;n;r smployal on skiphaard
We bare also comed "press™ from Poldbo,
aitd have seard tisne :lg;r:il: from ATHeg-
oy at a Jdmitamre of 40 fFeet fromm the
phomcs,

v transmaiier s all home-mads and
of ofc-kalf KW POWET. Tamilarmes 15

WEITH WIRELESS OQOUTFIT,

The followimg & a degcriptiom of my
wireleas siation loceted ar Ulhicago, Il.:
My receiving set comprices o dovhble glide

Masder Welth and Hla Radic S4wblsn.

ety wariable  condemser, fived com-
lczser, loading enil, baitry, polenisometer,
galena and alio @ silcon defecior, 1,0
alsm p"mnﬂ nnd n high node I:n.l:lzu fl!u'
testing the deteciors. The revervimg sot is
361 - L h:':i!n::r.n part of ik taklc; all fdces-
fary switches ane mard

My sencimz oatft o composed of
k. transiormer which vusis om the 110=
valt circuit Levden jars, spark gap, *«
ard oscilaticod  lransfoemes.  The semd-
ing et i5 on the fop pare of ibe table,
exoryl E-r:r.

The aerial is 30 fect kong and 100 femt

kigh and oonsisls of dwo wires. 1 got
wiry pocd reswlte with this £t
HOVAT. G WELTH,
Chicogo, Il

e

of oper eors bype snd emplovs a chole
eodl 1o regulyte earremy,  Referring to the
phote! To the lef: may 3¢ scen the m
pedance. In the eemier i the transfocmer,

nj to ihe right 1]":- condenacr, whach 1

% ks plate tvpe, immeesged i oil TIII'
(=l ] .I|I:|'|I| rramaiarmer, wheeh 13 ol e
dovh'e sliding paccaice type, iv sooared fo
tke tablc.

'1"‘11; rotary gap ig of fhe Mancom Iy
withk rotasimg ber. carryimg the twe eles-
irodes instemd of the asmal pin-whee] typs
This gap hay the advaniage oC #Mafhag
quickly, and ilio lotepg ooaler than the
wheel gap. Also the glass-ironl €ase &om-
talning the rotary is sugpended by fowr
:-pou Springs, '#r1n:|1 reduce the vibration
of the motof 13 a micimam  We hawe
franamitted G} mioes

MONEOE WAYNE,
A ROSS WAYNE
Mew Yark Ciwy

The most efficient way to recharge small
storaps balieries is by means of a small
dvnarsn driven by waier motor or gasolme

engime
a8

STATION OF RAYMOND:
MYEES.

Jelow 1@ phows the radio -t*-'.l'l[Eﬂ-‘“l it
Raymand Myers, Tifhe, 0. The seacing
set conalacs of Bllizen 3-uw. transiorm-
en, oaciilation ieansformer, rotary gap and
an  oil-dewmcrsed glass phte condenser,
The recciving set includes a ravy ype i

RADIO

:tn.ht; traviformer with  dead u"]
awibered, Murdock warinklc ard fixed con-
denegrs, palens detector and | Hrums
ded’ Eilfobm phomca. Tae aerial s A0

feer :ngh. and 190 feet long composed af
four asbeniuen wires om 11-fo04 1-|i-ﬂ:4ﬂ-ll!'l-

With this outfit 1 have heard i the
nearshy lalke sfations and o great momy
alemg the Atlastc Coast sowh e NAA
Ilave |-.c|-|:-|:d up |11,-..|-|,'J|J- this winder Eroe

Beffalo. M. Yo 1 , Logk, Mo, a r_l."#'
heing BRI, I'.'HL 1:']:.':.-. Hh-"-"-. BEE, 9EG,
l.‘::lll'l:'.-r {-El[:l an ﬂ have lseard YN on sew=

eral occasicns, Lo sepding 1 have beasi heard
OO0 miles away 3ad talkeed with a scare af
amateurs within o reduos of 75 mles
Time amd xeather repeirts e u:-l.u'r:li
daily at this station ircen NAA and 2 -“-1:'-.
and with los ding inelictumirs consecied in
circuit Wil cleerly respafds, T
A Badle Clebh bas been orga-ized in this
wity, ad T would be ghd te hear from amy
amatctss who moold hke B . [ Eave
a Gevermment radio lesse (second-grade
amateur), and mr call leters are BLT.
EAYRMOKD MYERS,
Tifin, O

Tap Fliols Shiws My, Mygrp s 1lis q'ﬂ"' Ll

Bl Conleri Hatary dap.  [Bils
Eedtiving SGiatan.

WIRELEEE CLUE

TEGH
NAMES NEW OFFICEERS.
The Teeh Wireless Clhub of Harris
bary, Pa., s rlecied these ochoers: Pres-
idenl. P=af, Peet; wvice presndent, Prof
1.osmivil= '\-l.'l ||.|ﬂ.|'_|| ‘harles Everete Kutz:
LRCASEREE, Wehber haight
Fexitles '-'~|.1*' minor picecs of appar-
nins the cluyy will add a cew aerl al 0o its

£l ipment this vear. The meran! will e
it :'.'1‘- ghape of ar angle one side of
which will be seventy-arve feet and the
aier slde cixty feer Tl apjxerabas
will be greatly mercased m strength anc
the merbers ex jcl Lo el e Coanmies
micaticn with Lehigh University.



June, gy
FEOCEWELL EADIO
LABORATORY.

It eertninky 13 & great idea to incorpo-
rate in your fme magazide, Eleriri=

cal Expeeimenter, suzh o contest ap the

“Apairur Radin Station Costest™ s
sound. to be-—Enclosed wou-will fnd
a [lasxl |ia_ il _af m¥ wireless wnd rr.jn.-lil

mental staticn, and also o photo of myy-
self, which I wish 1o enier i ihis cone
L 5

In my receiving circuit I have a load-
ing ooil, an E L. Colt loode conpler, a
varable condenser, a block:ng F‘h.‘l:.':d.:l
condenas=r whh ecamnreollic E swateli: a
POLEN LI RLET "-'.I!I-ﬂ' eamrole the cur
remE Doy E L i el Il-l:l'l:plﬂ dEteco K,
and also to my Car borundaem detector;
an = I Do Unisversal deiecior staml,
uting galena with twa Zpoint switches
28 thoow ia edher detectar with or withe
amk POLEE LIommEer; Jumier fixed con-
denaer acrodd phones with contrelling
swirch, and S000-ahm phones

O omy semdieg mde, I anve a [-4nch
spark coil which is operated by = trans-

-

farmer which reduess Ij-i_" ATFEEr alipe-
naiing cuFrent dowa 0 ¢||:|-|'|.I; volis: om
E. . Co wircless ke A fine :\p.ll:i.. HEp,
sending Helix and = :Hill:l. jar condeng=
or.

My aerin] i3 of Koo 14 wize, about 120
teck Dodg, ol 4 Srands. &) fbeek hagh at
ane end and 49 feer high st the other
el

My groved s a ¥einch pipe driven &
feet intd the groumd. The receiving sei
has a raage of from 1200 to 1,500 miles,
and the sending et a fange of from &
e & rales.

In my starion 1 have, besides my -.-nnv
leas L I'l- telephone and & telegr
both of which TI wee In comrnnicar -13
fto diferent friends abour the =ily. Imn
the lebegraph circmit T have n sounder,
& r"tl-;t,.-' and a kev. In the telephome cir-
euit 15 & receiver and a Stromberg=-Carl-
BON CELOEMALSET,

DONALD B, ROCEWELL.
17 Walmit Se.
Wellibara, Pa

The effizdency of wireless I‘I.qIHI'IH-hFI'l
over long distances ig very low nwmr;
the szatterimg of the waveg im all Zkree-

tiear  Prcbably the average energy re-
cetved v a iremmitting sation is st
one one-millionth part of 15¢ inital pawer
rail inted

EADIOD

INSTALLATION OF I L.
TAYLOR, JR

T have an efficlenl wireless stasion and
glve you a photo of samse, ad well 35 cne
114 |r|].l-|.' i,

Tho cecsiving ser comiists of double

Mr Jdo L. Taylar, Jr., and His Radis Edatlon,

iumng ool Umveresl  esyatal
Murdosk loading ool =-qoand
hwed condemser and Sliardack
gimphe e d e, alza hase
bmerer tosk ] Rear N AL AL W
MoA DLW 50
by radso sationa

My zending =t comsists of Meoo ey,
I-imch spark coil, sparz gap sadable con-
lenger ard osektion traefosmer.

Aerial i B3 feet long, consigting & faar
wores smeed bwo Teer oand sapgeried ey
pole 30 Seet high. Lower ¢nd of cesial is
abont 30 fest hipgh and Fastener] do rosd of
heuse.

The gromme s s irom pipe driven inio
grommd obowt seven foet

I hawe an amalenr's license and alsi sta-
tion license. By call is 8 W. 5" On
the whole, T ama quite pleased with my

pide
wleeiur
varsLble
1. iFKl-hm
=i i

and mamy other nears

T read the Siccirical Erperimenter and
enjoy it very muach.
L L. TAYLOR, JR.
Baricer, K. Y.

PALMEE HILL'S AMATEUE
STATION,

Below m a phoke of my wencboss ssation,
which T would e 2 enter in your wire-
less stamion conbest,

The =l W apparalus mmsists of a
imch spark oml, retary gap, bome made oo
denser and Twlhis, ey amd ot wire ame
meber, elso o rhessfat for gap.

Receiving sei oas [llows:

ITeE=

- Lagope-Fousd-

Palmpr HIIF: Exéellent Winalees Uwbii.
ham and E. L Co locse oouplers, largs

hoeme-made losding 2ci, fisnol coodenser,
gwitch baox, leadng inductance, Var com-
dlenser, @iena detecior aoml -|||1'I'-u [or ex=
perimnenting with different gubsances, aerial
awitel siml GaveranEnr recel vers

Mot af the inct-amenia s=8 of standord
makr, which T fnd iy r Tictent The

THE ELECTRICAL EXFERIMENTER ' i

weripl @ B0 feer long, composed of six
weres, A0 fest high, of the imverted “L”
wPe, L am god e 1|| =recl & slw-wnie serial

G feet in lemgth for recHiving purpoks
1 I'!.mr all the ccasl alaticns [om :Fdﬂ. i1
e W A Rppleo, an Fridey, Jan % 1915
sctween 9 amd 10 a mi I heanl wireless
telephone messages and iz
3 PALMER HILL
Siamiard, Copn

L. L. Robinson, of Laguer, Mo, wriles
s as P kowe:

"1 reccived the Aprl Eleciacal Ess
pevimenier which | wrore you shonr and
thank yvou very much. [ am very muech
delighted with your mageeing. I hawve
régad several bt it & the bheal [ ever
caw [or Lse peneral Elecirical and ..'I.- Pi-
lepp Experimencer. Zucecss 1o vo4.”

FLINDT
The jollow:mg is
ratio station:
Tronsmdtting: O and one-balf iach
wpark ool rom "',"'"bl"'l' dey crliz, volt and
amsmeter tof lesbing, wirchas key, Helin
amid l-]l.lll\. gap. | use a |:.|l1 |:|:l,.|.|_|1 glass
olate comdenger; wave meir for rogmiat-
|:|,|. wiare lempili T have = r.;n_.F- of 18
mied wWith 1hia pporatums,
reriving Euwsr canser with ﬂTI?'h-..ll.'
cendenser across framary. [ cmploy a
crmilimaer amdl debecior 1n :pl'rr-nj;;[_:,r Cire
cuit.  Phane G400 ohms rosistance
m m eeries with aerial

SlATION.

o descrigtion of my

LY 1-;|-|||'||.: ]

Eadlo Messapes “Caming la'" al Waller Plindi's
Ela o,

Uipablz-pole, dzuble-throw switch |:¢|:u1¢|:|::-
[ I|||.I:' H_JIJ"R or  FEcE ciraii.
l.-lir;r.l 1 A gt boag aulf 2] I-uel: I'ug;h
foar wires Have ca 1.|.r'|lI! FlaiionRE 3%
Far as B males away at oight
"-"-’.tLTEI{ FLIMDT.
Philadalphia, Fa.

—_——

HMEW AMATEUR RADIO STATION
AT GARDINER, ME.

The mew wireless stazion installed by
F. H. Woeodbary, was given a tryout re-
eently aed worked perfectly. Many
mERsages wire aescd up Irm—l mecming
s'iips and places 2il along the ccage and
ihe receiving opparaius WT:it'ﬂ Excep-
tinnxily we

Congicerable credii i3 due the men of
ithe Cemira!l Me, Power Con, who Hd the
work of esioblishing the pesiala, ne
work was made dilieol bemase they, are
girgfiched from iwo poles fosiened ae
the peaks of Lwo | |I:|||.i-: igEs will: slamii LT
radds of slate that made the work some-
what harardouvs as well as diffcalt. One
expert who has se=en similar insizllations
says that it 3 one of the besi jobs he
#VEr gaw. It iz ihe efficient way im which
this work was donc that ts largely re-
gpadigible fer the pecfect working &f the
foparcins, undoubicdly.

‘he prime abject af the apparatus is
e et the cocrect Bime from Wasking-
Iain,




 QUE

STION BOX ##—

wil! hwe pohllaks1 Fules
LEsTNmE Tan

i el

rl-\-'r' i= rrr the anle henett of the slecpricil esperimen e

infer whlel cusilond wil] be s epeds
he mubmirred 10 e anawers

U n wiikEE ]

1wt

i W

minllei @Emmaft

I b 5wt Fed

:|;|r-r|||.L i oF clig wilites In IRk, &5 pehc

BEfe [of L boinekt all, el omly maiier

elal ELller cetaddermd

1. We wonld paggest thar noshing
e Moo 16 B, B S con

pither = 'i. or ~'.—.-r'|-.-l| 5'1=."| as famg

showld bt macd] m wiriae np a radne roocey

ing sl Yo B M B &S wee B onenl
condise=akly {af 1@nodigE sonle

Ihe wvolizpe of FEUE Wil dXEreill @ &3
witelegs oerial owvey mediom distumces
where ilie sl i slrimg = ol course very
mirnia It & pifobakly om ke ogder of
e himidred=d Twepginndth of a will,  Dlimde

crvpial o8-

Ghd, HENE 3
..|_.::|' §ikinLE e head shomes,
gtc., the current necessary in the secial
good, readable smignals is about 40 micro-
|r| Fi, =homals -8 datser hard o pexd
Fen ke cursonk dross &3 Jow @i 10 45 L
micro-amperes. O comrse, when amplis
Gers are wicd, the corrcet may be mamy
timig wesker than here mentioned, amd the
vugmals will still be readabde. fn exser:
remial e ter mmpy [ omade [rom @

pEnzil b ol FuEEesl
WAVE LENGTH MEABURENENT,

Py Me 5 Clevrelanid

Terd., feficd peveral 23l Wive |-r|'|H'..h.

Jue s
A, L :.I regard b vour oerial warve
lengih and your wawe meier. ©ic., wosld
adwice that a3 lomg ag wou have 3 ware
i the Lhpp- -Eistham impe  vou

mtee
shaied ¢ o fR0cabhle tn hndimg ouf ImEt
W LT dfidbmentd v GLYS I8 Yous Or
cuits s to wave lemyth values, eic.
Aiter lookme over vour gacilen carciollr,
i agipears that efher the capecite or the
mowctane: m the cleéod osalaime cnoag
fieel b medlinee, i1 afe B racdliabe €0
ergy mE M mctors wave lemeth. We be
¥ seroi] case Blat il wave
daced too Hios L
5 L i

|

Fewe i
meber has
B exeded syel
epErse waolh

1 could war ik in K TWaVE
siér receiver all ower ibe condenser sali,
e wave meier 1o every case, it
| o [ T | P [ P |

warely la
T

L5 e Sl & 1hE
be h=mrd mlezly az the
106 IE IO Wave
t i v imr : il
-:l-.'k an I forth.

fitoe of Ths cohims, JToE e
i the e fifwgvs pRcle
si'hle or wheEm fUning rarsmiter
sets. fz maole mse of & small low v;-ll. T
| wry lamp or 3 small Gewss At

Lon o

dled mercss the I
B el H T

I wlet % 3 IoE il
pa f a twlepaone g 1the doles Ln
ilom’ stel ¥, WHFm yom piimre iwe el
lztimp oireits erly jod med to gethes or
m et i ABCE, ¥iEl ¥ be ahle En
iransmit 5 1o II'I miles emsily with it i
1

wpark cral snd plptiralylie amter

RADIO QUERIES.
.3 DModolph Fehnde, Mchalla, O
o depirtmest geverdl Ffadio

]
asks the goeti
questinn

4. 1. A dochie hesd-phore #et 1@ &l-
ways preferred to a simgle recciver, as the
n of twa phones actimg e btk
lan=ously gives a muen beifer
e Fect acomsixa’ly than wbhen omlby ong 1§

being jodned to the ernd of che eodl P OssT
amil Ui otlier wire te ane of the slidess

'l.".m.-.- not smagest smad gapering e
wire om b rals &K EpL ¥ hers i
||- ET | bz male eontact he spascy ef
fect of enameled wire insolaibon Is of smal
mmp=ort, gemerally speanng

COECILLOGRAFHE.

b %, Ly N5 Bajeoe dbrast

o NI is interested in the operasion
cilogranh for tremng i eneve o
altermating wave form, iime-circ values

e, 2
%, | The ckeich shows sirply how

and the corremt od
il d% pemsded terough

LLLTIURRRIL AL TR R LR

E Want to Swap?

17 woa bave amything to bay, =20l
or cxchamge and went to make
iure of dodng it quickly amd at an
inEgmheand ooat advertise im the

Scientific Fxchange Columes

o
The Electrical

Experimenier

the sécllagrach wo
whieh a recard 5 4

-
=
=
-

=

=

Yo wll hnd advertacd m
thess  olamds
Fhiotopraphiz supplis, Phonopraphe,
Wireheas Apparates, Llecirical geods,
Blcreles, Madorcyels, Rifles, Graaline
Engimcys, Mioroscopes, Hools, Skates,

Typrwritesn, Eic

'-.-.lll_' owmers of these l!|i|||.". w1k
w “swap” them {or semething
elin, bu;u-r‘l.'lli.u which ¥ou may
hava,

The Rates

Chee &l per word (i |
addvess o e cownged ) sainbmgai
spazc 3 lines.  Avemge T words
ugate o the line. Remdirgnc
rns! accampany afl ardeors

The Closzified Colvmna of the
ELECTRICAI EXPERIMENTER
GET RESULTE

Mores than 30,0800 Elgctrical Exs
perimemiers will sea your ad.

LLLIRLLEL LU LR L LR RN LI R R LRI TR TR LU ARE R LA R EIN R TR T TR

o [ULERT LU LR LARRELEERRRL O RE I

which = 1wl
il [y

SUREH PN L AR AN VRGN AR TARRR LD R e R RN T RN A

the loaymd wase shown
g sowe-iel masnetic held frofe
dirsct enrrent exoiod magnes 1)1
1w |ocped ware L. cam be ol Bne plil
fiiiEr {pay =EE"  dia P, it o B
a-cuid & small apocl-2 ed A HNH0E, B3
iketeh shows, the spool belig henz oo
hree ciingie Bber prelesably, Bebween the
wites I U el u omlnistsre metallic
m-fror, which sellecis 5 beam of lighi on e
meving strip of photographie film, Afoer
4 oy w3 been inken Ll filsn &5 deve
wned a5 wmeeal, Th T rimen |-
i) CUETRE, ighi CLE the Huctual g

Vo, GELERME, £L0. EREL 2 Ol stpaiale slecls. |:|I. sdlans eddrcdaad 15 ehld depariEent Saihol ke afmwiersl by mall
RECEIYVELD RADIOD EH]:RDT. Wiien I||:.:._L L T el Rl g [SE] L pass ringel the loop 1. capses
2.3} Halxd Founaw, Sabouks, 05, asks purposcs they afe slenply 188 ENGVIEE f '_r.a = @ | ne oi thé

TR NS R, AET .S 1h il a=ilal l=ail-bo r W T s B i r et i !

The Mrimciple ol g Oulillozrasl,

sanke

bhould b connecg

WATTMETER HOOK-UP

i, b lasnes VY H. hiw York
iy, Wanii conrecr on L
of TWpE 4 A - § | 1

LA $m

wireles

Translarmar

Watl-Meler Connedlhng b Radis

cirgsin,
5 Lerewizh for
i chinE 4 WEUFICECT
H ! | I FE i igaleiy
LTS L]

LL'I'L'll.r-" MERCURY COHERER.
orchniler,

TEiTm o Kl

(B9} =mmner 5= X oTng 1

[ | I

Hm af il = b s T
W BT EQy & | ST 108 ek
B T 1
sy wheg] barely toucl the
mErsury The fletslh ghows the aFranod
el 15 dledgie dor 18 Case



=
£
e
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Thea nacmaig el IEFic  Wuve cunefeims
boeak Cown the slight insulstng alm be
tween e testh on the wheel and the e

Tha Lasdge Mergury Comrer.

cury, ibops allowaige mmare barvesy cerrent
to pass I ||_'|_|'_1!;'!'| the cowre 15 Fas: '\-:;.:.'."
img instrament. lhe ol helps 8o resiore
the cokerer o (3 morme! simie. This co-
kerer 23 thirciors “self healing.”

TOPOGRAFPHY VYERSUS WIRELESE.

(& F. W, hoel, Boiwell Fi, :ks
s Whensl height above sea level o respedd
te whreleas worlk: )

A 1 The= height of your location abave
sca level By no appreciable effect on radbo
CpeETRiCN ;-_-ru--l.u'll;. speik ng. What we
ek o say 1s that perEoEE Living &L very
high alt mdes aml tlose lving @ valleys
several thousand Feel lower mee practically
the sme seral dmesins, 10 2 comasd-
cred Best. Bowever, whaR & "| -:lll:-\. cam
lad, ta erect thez wrexal an I|| highest poant
of land avaiable -

You should be shie 13 gt the Arlingion
Time =zignal: at your locatios, 0 miles
frarm Wanliin e, with a r-"| AT Ilq
onkbl ofevidimg your cerial aaE a [as
lemgtly Tl leegih should be preferakly
from 108 oo 1P Peef, but vou meky IFy Yol
Sh-feal leigih acria]  beifore  morcasiag
s 1f deswred

TELEPFHONE REE.E_]"-'HH NEELDS
EEMAGMNETIZING.

._IT:I_: Phil p Plati Brulpepart,
Cromme. writer regerding o telephons
colver which has appatertly bewae de
eargnehized :

A . Most probably o Ssil Lest res
ferm she roociver, which has B ety
weakened, ta the make®s [oF PeMMATNEDFNE

A, 2 Motary spack gaps &re uwsed o
great deal with ipark codls, dut miless pors
symchronous Form of mbcfrupier or eom
matatsr i wEed i |,'\-|| e with the
Lary |.|J|' it s '|':r_l- 'ill'ﬂ.—"‘ Hr ECL & pEIrg
trne from the sutht. (Merched spari gaps
are generally  fownd Tbest for mas weth
spark coils, no mattes whether the codl 1s
interrupeed in dbe primary cipcait by a
vibrator or electrody:’'c mterruprer. T
above msderaliom w10 be evidznl o Fil
Ly ialy wpin andlyzmg the R2tion o
such mmevrmplers, wawch 1 vowy o |-I-|'.|||_|.
ar varable a: &© ireguincy,

L'DUSE-C'DUP._ER Wl TCIIES-
TR William Meckerman, Yeil MNew
w M. _I_ wanis to know 'I'|-.'-' swribches
cam be coonected 15 loose-conples Promary
wip 28 I cel oul ome= of the lap swikches
'u.]'e-rﬂ des! |.'~|:~|I
. You car divele up the winding
s von menbior on tae lasge loode SCnider

a
FETEE ¥ lace a bwosgoonl switch "R a8
*': wr i diagram, ¢ gai: kly cuat omlb abson:d
bali the winling or odber parts 6l il

i

i it=n m3 dcured for rapid chamge ol

THE ELECTRICAL EXPERIMENTER

MORE SENSITIVE THAN EVER

CRYSTALOIL-ryse 4a

A PERMANENT WIRELESS DETECTOR
THAT HAS MADE A WONDERFUL RECORD

This, our Intest type of Crystalol Detec-
tor containg a mew collsming indnclance and
pewe formular of ollew which cuts down
the intcrmal resistonee of the Detecior
makes it much mone sensitive and improves
the pencral clhcieney about M per cent.

which naturally increases your distance.  This new vype of Crystalod is a
1.1.|'.|:|.'-::-:||:|-_' instrument of hard robber composition, trimmed with CGerman
rifper,  IF s provided with three bicding posts
ORDER ONE TODAY and add 1o your sct the greatest of all Wireless
Ibetectors.  Fuoll informatinn on reogucat. Chir now mdnlatise wirelesa
caralog an eCe siving apparatus describes many now wirclcss instruments,
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Let Us Figure On Your Machine Screw Products

Binding Post, Parls, Metsl Slampings, Caslings, Brazs and Sheal Balle
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Z¢nc us your bime
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Snilchlag Scheme Tor Leass Coupled.
“T™ 5 opensd or placed oo the dead paimt,

thers will not be an undoe i from die-
wrilinied eagazity @ the idle wens of the
sl

IKDUCTION COILE ON A C.
TEANAFORMERE,

(o881, Fraek 5 A— = i matomi, Md,
gfairs B canno get hie Indmetion el work-
ing fght &n & slep-rawn A, K, trand-
former

A, 1. Wi do not kiow how you ahe
attemmpling b3 ke your spark eofl in con-
pection with the small A. L traasiormer
af e sep-dowa Type X

However, we may slale that im cvery cige
gl ws this the spark coll vibeaios i, af
course, used Phe same as if @ Daltery wneTe
employel (Hberwise you will gul o0 ne-
sults @t all, 3& the low volmge A. & ndd
jp smeondh @ dlme wave fprm Lo prve aoy
resalts i the spatk emil, amd the wiorabor
must be nied b give 3 sharp bresk im the
creuik. T

The stateesent you msshe it mooTrecl ne=
gard:ng the passige af an alteredting cur-
rent throagh any co:l which hig o irom
care withim it Any transformes ever used,
peactically segaking, bas, o COUTER iLs
peoper iran core, aml ahternabisg cErTent
is psed in all of ikesE wranslormers
shrenghout the couslry for Lghting and
sower wark, for wireless stations, ¢tc. The
cufgent in 1he ordimay spatk ©oil USINg
for excitation, i meally an un-
altermating curceni, o3 Bag
o ikn

e iEs
gymmetrical T
teen proved by oecillographic tests
Laporatory,

DICTAGRATHS FOR DEAr PEQFLE

12y E L W . Leximgien, M. ¥,
writes ug regard-ng = special moded dicta-
zraph whizh he hos murchased for belpang
him t5 Eear hetter, aml winch docs mo
licky Mim &3 expocted:

A 1. The editor of this colwms has
kmmwn of & namber of such casas and, n
fnct, has beem persomally famchar with a
copple of eaws wheee such mEirumenls
py the diztagraph did eod prove of Borent
at ihe frst trinls of same  Thiz & due=
prosibis 1o the fact ihat snch as iestro-
men: gives forth ratber = hassh sound
pepeoducisg the speech st first to a per-
son wha @s never beard it in opgration
before - therelore speech is not always fully
intelliginle, "We believe, bowever, il yoa oy
this instroment daily for & week o mone
tha: you w il secm beooEe pocartomad [
ie and that it will help pou. Most cam-
pamizs do nol, however, make any paalnive
ranraniee nf all thar this aesliuon: will
shandutelr in every case By those hard of
hearing to hesr perfectly. Thix is because
gveey omie of deatmesy ar martisl deafnss

(f T Jipwim b
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CHEAPER ELECTRIC VEHICLER

A new gtyle of ebmivic vehicle Gas been
developed by a Mew York engineer, it Is
mid, which will make possible a arges e
dustion ir the cost of gpaome. De C F
Boeinmetz said resenily of his new de-
sigm, “thai ot held grect primidei. Among
alther umuinal featmres this ecl=tlie ante
has mo cifforential gear, bat & divided
motor, im which the Jeld and armaiare
boch rodnde, cach drivang ome TEaE whaeel
Elgeariz braking i@ wiilieed, and armnge
ol e omade bt permit the ol etimg
af generator to parially recharge the sor
age battery whes muncing dewn hill
Twiee the power ordimarily realised B o>
tairenl owmg ta ik Seld and arsataee
boch pevolving, thus peducing the size of
tatiery required.”

BARON MUNCHHAUSEN'S NEW
SCIENTIFIC ADVENTURES.

{Contianed from page 4.

e, while bears of gratitizdy ran down his
ruddy cheeka We then dscunsed the de-
inils. and fexi morning we pot the whole
plan bhefore (he Lovernment The Fresa
deat and hKis Cabinet, General Sr IIu‘ln
Frepmeli, of the Baitish arey, as well a8
Kicg Albert, of the Belgiaa army, were
éven more entbusiastic than  [olfe had
been, and & vota was passed ‘:nlrllf'lli-lnl]Elr
s gihosiving me 1o go eheed wilh the warE.

=g canticmily did we prozed fhat oo
German spy ever got wind of ihe greal
scheme, Mo enspicioss  character Wil
atlowed B come withim LY miles of the
tuncel openings and, 48 the lallsr were s
mingly =lavie woder larec roilroad gheds,
recomaciering aeroplames of the encmy
mever suspected what was going on beneach.

“There wepe fone farge tunncls all wold
The frst started &t o point mear Pont-a-
Mouspan, epding in the forest of La
Fowrmsse, JAmother ome smrted not fa
from Verdun mmd ended in the forest of
the Argenne, No Hlasting or dymaisice
wii med for fear of arommng the ieer-
mans osvermead; each tumnel was large
eacugh to emabie N men to march abreast
in it pright.

‘At the el of December, 1804, we had
avep 150,000 men ot work om the oo tug-
nels, and by Febroary 1, 1lh, ther wars
completed gxcept for a few gards at the
far end, During that -night the entire
Fremed ag well as Eritlsh and Delgian
armmies  walked ambo fhe  iuaenels—men,
harses, automobies, arilery aml all  We
hewd burmed oor bdges beliin-l 1y GVETy-
ihing was staked oo the promd coRk.

Sa anesll gecaing was then made carefally
af the end of eeh tunne’, and cne of our

men  cambiously  emerged thropgh  each
small hale. Baclk of the fodr reported the
[oresss quact, wherespon our  sappes

quickly broke ont a large opening: within
e BSlE our arcues began 19 v R
fres the tunwels, and by morning the foor
umits had marcsed ow: of the four foresis,
Ome-hall of the armics were to 21l iatd
the backs of the Germans snd the other
hall were to march on Berlin, 1 wos with
phae Intter, Bighly elated as our siccess. We
mmealiaicly scired all rallways and roacs,
ped our acvance begam

“Tlwoe was oaly cne thing which dai-
turbed 1g, HEv night we weie inforened that
the ofler half of cur legioms which wore
ts fall ‘mra the hack of the onemy had
faileal to Fimd & siagle Germon  soldler,
Menker Jodre mof 1 ool arderstasd this,
b Uwe mex: marning we kad the glad 1d-
inge that o ATmy liad taken some 40,000
prisosers and that oot a single Germar
regnained. Joflre amid 1 maturally reasemed
[Camiinued an fage T, greoid ecimmm,)
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DAMPET ANTI UNDAMPED WAVES,

{8 Blalr Mwodpeii. Jolmsows, Pa
&ski [or explanason of damped and ii6
damped o wave phenomess :

A. L. The corves horg shown will e
javy am idea as bo what is mesmt by ihe
dampang of fadse waves ..'l it W |- =)
eerve. (h=e waved :'.rr||1.-|!, bl =id® .1.' fi.l
5 to merp amplitude. This coasders, of
eotirsd, 3 damped or spark wave, and mor
am undampsed wave, sash as gkt devela
aF prodused by snoare gensrator, for oo
FAnce, :

The dampimg of 1he
limed takes plece in seoorda with
rule o Cogarithmme coray—heEr i
it 1= -;r VATEIUS SLECCiRE WAVEs O (K
enc megative ripples follow & ]'.-mn:.l-
CUHFYE Rd P ||.-r|1'-r| Kn- 11 I\.-:l;..|_||

By logorithmile deeremensn |a meant 5 ef-
tuinn amplibsde salez of one successive
wave as compared with the preceding. The
{rovernment sadino liw bow o effect siipue

WETE A herp o=

i e & and Usdsmpcd

Betwzem Damped
Wi'ne | rebns.

o Betwoen the mmnlicade
waee anc ihe second huld wave
1Ll md: execed 2-10 whee

Indes thaz ibe ¢
of the i
following it

these L asniig litail valies 25 COMmparsc
witk & Maperaen logarsthane bass. Im bt 1
tise ‘his logarillmike lecremmest % aluais

found wita o decrementsr sich s the Mar-
com or Rolsie

pe :
Fse logarizhmic doeremons in Germans
aml the Tl Siates consdders ihbe vaioe

of decromim: as poval to the Nagerian
logagithio: of the term (heighs of waye bl

diwided by height ar amplitede of waw
2y, [n '||;.:;|1|r| e deateimens i85 exe
pres|cd nd Soope Jog. of bl dimded by b
mesl Linli wave emallimde B3 Hence the

L. 5 walue i@ f d by mmMaplvieg tac
Fuglish text-hook wmloe by 3

A log. deerement of 22 16 comlvalent to
12% waves in the troin before the ampli-
twode "B falls below sne-tenkk of the mas
mm,  Coaw]  Enmin g cunmoel b done
there are kas thae abhonis 10 waves in che
Tran lemce the law stipuleoes o decre-
it of mcl more than fwo-‘ciibi

F

THE SEPARATION OF STEEL AN
COFFER FILINGE.

]1:-I|: doEne Gme copper and #eel hlinps o
ol e I-- passimg an slaceriz

park tromn  an indmcteon  col  threugh
tremn the fillmzs will ‘= fommd =eparated

Arramge very ‘e copper Alings on & shoes
wf paper. Ti &l Le fosmd that o9 slec-
trode ooly will strse! the conger hlings
ihe other elscirmle reme v machve. [F
for coppeir filings we suhstitsie sowdered
pumbage o glass we ahall fnd & degded
Fefriil S8 0 ensang.

THE ELECTRICAL EXPERIMENTER

{ Lol froua g T2h

that the Germans had held 1hs=r western
irenches largoly bk, while their real
4f= ; SEOREME o1 sEver |! cullion soldiess
biad Laem o agsinet fhe Hisiaafs o
hodd tha lag back froam Easd Frassa and
thesr mew imvesien of Hungary

“We thereloers prciaed Wl Fil
Ereak 'l|'""‘-', Laizg S 1 & w oneer £zl
glrafegis radeoad svepem for the mosm pd-
TACT

" Fabroars & sar slisd armics had
crosted the Bl ar Colopme, Koblenr am
Mayemze, On Febrongs 10 we crosscd the
Weaer, and o Felwpary B we enbered

Herfin trimmohantly, withaiit & ahot Baving |

beea fired. Tt woas sbisasd dous gimel b e
true, bat more work loy albead of ma.  Char
IMISEI0 Was ||:||_| Tinli  (iCled We biail

not G vet conquersy ihe moin Germpn and

Aigilrckn armees, which we knew dg e o
the sasterm troiier, and 0o victory can =
-'\.‘:I1I:.'-|¢|.' ak kbn £ &% oA peower fal anmy res

nt im the field, [n ascordases with this,
begas Ereising Tarward -.u.l.:ll Wl ww
were cealt a maost pereible glael,

Yt reccived the awlul i |I'.L.|.!rll.'.l' [Fi=
ur armey wiheeh we had left behicd (in oe-
wr Lo pakrcl fhe comquered tercilory) e
ime ard ome-Bxlf pallion Germans were
sushing om w3 with ferocd masches From
Cr rarf

vo 8 ‘wipe dumiosnded, Was it oa
i @ luwas?

Ak, b wos eyt
i kil wiih @ e
recding tale, Thiz

- [sermas

|-..\..:¢.

e, | will eok bsrs you
vit unforiucste, hgarg-
i wha: haypesed :
e had bk upon the sams
idzn &% [ had, but imstend of bocing fomr
tanmely they '|..||.1.| basl vaar, Tha: wag the
orly difference! ‘While we thought we
cmorged bebimd flear backs, sy theighs
thiy were doing the same thing in refer
e B ms H;.' i '\|J g TRALLE ||| s 1I'¢-:.'
marched out of their temaels during the
sume might a8 we marched ot of pm-x
a while we caprursd Berlin, tiey cop-
Mard aed fEeg Mordeous

Sob fmding our armies (which they
1i": iibght had retrested into the inderior),
=y Tearml a irick an Il.1~|‘f|'| wick tall

th=y came t3cn the otaer b
viationed alos ay the Hhine.
knew the truth,

S cusions state of 2Wairs had,
ariien im thas decrible fox-up:

” r held Gormony and a fard of Auslei,
wriier Dhr G i g Belo urarly ail .-I'I rane !
Nedther of us had gamed 4.||1r advantage=
2 we callesd] & rrime and igresd fa frace
back =us presem: tremches for cur [osmer
oncs, while they agresd Lo ake badk iholes,
“Faor this reason MMarch 1, 1515, ft-'l:llq‘l L.:.
exactly the |mEe position we lud |

i of var army
Then ther

ibereforn,

2 Febrmary 1, g, with the differ eme
that for fwo |-.‘-i the Baiser had been in
Fagris, while _:JH"' el [ had been in

Rerlin?
=1 II|'|I|': ||'|'c||. tell im .gll;_H-ll:-. wiik “H_

LAihies amd I thonghe &t bess 1.-\. iakoe '";Hll-' f
o1 bt way, whkh T 4id™
Faron Mimehhassen to-d @

cag kreath

al thas jmnctwre, 25 1 coimmented
“rh B certminly 5 most remarkeabibe
story ; but, my dear Borom, how is i pos-

ihle tha W ||.-n.-: never hgmrd a single

word abowst this mementoss phase of the
rf Mo newiMptr ever seatiened o
wordl aboat i, to tha Lest of ey kaowledge,
Flow can yom explain ifat

"My dear boy" Méncidhaoeen relied
U E SEEEly vou bave mot been in
|.1!!||'.|: lusing the was, T W .L-Hll;,u: (1]

et im the anms wird: Ceraorship!. The
Al "\-J- "'IE- & minrzhi ing on PBerlie allawed
no news 1o leave the ccamtry for I-a.r that
bt Uerman and Ausir'an armies 27 the
Russiam frostier wonld Sear abost it teo
carly, 1o they meturally kepl qmies”

Yeu benslit by wmintlealng “Tae Fiectica Erperimpapr hed wriling de s

with |

Big Muney
in
Electricity

The clectrical induscres offer waon-
-!-L'rfl_ll l.‘:l|'p-:'ll'|||'.:llil:: for bovs with
a hking for elecimicny.  “The 2ala-

Ties paid to tramec men ate lange
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wst of all, the profession B nw
drvet i ded.

The O inE of mew hires, fram
fime ba tine, (aach as wireless el
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“Hut, your Excellncy,” I broke i, "how
poald hat eve helped yoo® A you ads
wvaaeed from fowh to towm in Depmany e
Gepmans certalnly must have haed pleety of
Bine to semd word ahead by :-:Imr;-:.l'- ta
ther zrmies at the Kmeslar frooher sk
the Allics were pdvancing on Berlin. This
does not Jook might, soenchow.”

Momelhassen Cuckled sofily for

Barsm hue
some bine before Qe realie

“Al, my boy, 1 koew wouw wi |5‘-_ nlk
this, 30 . kept ot until iho fagt, ‘Toe failure

cf the I:'n:fn';_'"u. m e l'.-ri-l b reEcerve mEwE
of par invasion was estirely dwe 10 2 il
liant ruse af mine, siadied oat loeg belome
car codry mto Germamy., L Like all E1F EW-
prages. fhis one was Uw unplest of them
all. H.!l-:l.]-w:l-{ u'n-_rlie I mpst lavgh

rr:,.g1|."||: Eau!

=You sep, when 1he Allles emenged franen
e foresix that sighs they were all of 22m,
down (o b last poldier, oitired i® German
-|||l|ll s P P

“Ag ! large bodies of German soldiers weie
wown hack and forwasd ever e great
Germizn milread gyvizem s ofien Cnring the
war oo one thought anything of our in-
vag o9, [Rinlkng ve, of marse, 55 Germans
all the whil=: oy n matter of fnet, oper 8%
eF ciild, :_il' the Cermien pafulabion smeer
wriee that the Alhied had inpaded Gormaay
and Auefria pitil s soeee Lol e owr @t e
tremohes im northers J"F";'I'I- r omd Flarders

-f.:ﬂ; :'l.] ||'|:'||||,|_||51I| i _5r\-|| im AN np-
rcurl.ma- langh before he proceeded

3¢ fortresses whch we choownicred

had s0 few meon that we did not even bother
to take abwemn. e the do fendess foand
out ditsing cnr advance o Berlin ihat wr
weee nod their oo |1|p.|1||l {s they would have
betn powerless, as thelr sumbers ware piti-
fully amall as compared with the iEnLeIse
ermies of *he Allles. However, ibey nrver
smagweied i, "l! we las antu l'i]!:' L
charge af all £ telegraph amil o elephane
lies it n:-'d|a1c.'- Gpof CECTELN froen our
jorests. wé #ent of comree, fake war re-
poris b Derlin all cay lomg purporiing 10
come fream the front Tl deception coicld
mil have beenm rl1l:l'" I;"I'I-"I1|15E"II:' 55 vl il
rondily see that al' ihe ‘news’ whick the
Naven wircless plant sent ost Sroadcas
each day over the entire world dermg ihe
maith of March was nothl: g but a Toeasx,
manafasiored svpressly for it by co- owa
Generel Swaffl”

1 was o smamed by this reve alzos thad
1 SmT spees blggs for a few isconcs. Bl 1
collecied iy ilhooghts seddenly, and de-
mended ’

*Thar iz a0l erod and wcll o3 for ar 08
goes, but what about the Cerman army if
PFrumre, oy dear Baron? How comld SeE
& millson Germnne have meen Pars dsd
Bordesnx Hl'h.l.‘ll.L' the cotinde world hear-

it oot ¢ -

1 |I-u.|;|;|1 surtly imat 1 had coraersd
Misnckhansen 1hat e, bnt he :||..-I-l"|;|.
pave a deep agh and gaid sadly:

“alas, great minds always run o the

sarme channele That Gesrmn who twought
of diggimg the tumnéls underpsmib our
trocps alga |_n-r||:|'|1|: of 1l|l||.g hiy soldicra
inta Fremch oed Dritish uniformafr
Hha you see, the Gorman mosqueraded
armise fooled the French popmlation pre-
rively in the same manser 85 1 focled the
GeTman ruup]-:- with elne, lere  AFe
ilemzsards of French even to-day """1" have
mot the slighiest knowlsdge (hai Paris or
Anrdeaux had been semally in German
hande!! Think it over, amul you can rea-
ware 3 oul yourseli how it worked . .7
“And what did you do nexd, your Excel-
lency 2™ I atked, more or less ape kngetically,
lor having doubted the Great Man's word
“My lagr experienoe with the Allies hav-
ing proved so hawiliating to me, 1 dfid vt
wish & nhaw my face in Eusope any bnnger,
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30 1 decided 1o come to America, where |
arrived in the maddle of Mach Harnng
beer im America previgusly, 1Be coaniry
Wil ral BEw To i &8 & ialier of $aek 1
had secnited sceme wensy befors o lmrge es
lale o 1he soat’s "-II.L'II' ol Long lalngd. To
this [ retired and, nod having mzny frieals
m he ne ghbarhosl, poe ome ot sored e
muck £ne 1 boeily eomnpleted my iaventizng
i which I had Eeen rJ.||-.'|;I!!|l|::I1|::=i = el
and which the war brought 1@ an abrop:
ierminadicn, as mentiosed $o you before

“The problemn of pravity had long at-
Iraslel pe MCSl power fullv. With Mew
tem, e fameme, [ eondered what made an
apple Eall from a tree or o beick from a
rood. Newior lomy apgo, im s T&mons
workes, had tald us e schy, but he had deed
withovi knowing ibe hewr. He hoew a
the ‘aws govermimg gravisy, bat he knew
not what 1% force songlated of. He wis
VELF fauch ke Edison, who knawi a greak
deal ahomt electricity and = lawa, hat who
does not know what electrieity ieell zen-
sisks of

vl did oot ke e n long TiMmE e 20
'_u_11'|.}l golve che mysteries ol grawity, oncc
i hit upon the rimh: track. 1 fonnd fhat
grarty. like eleciriciry, is @ ocriam man:
fratatien of the Maminiferoms ether which
wymeates the woiserse and all matter,

“noe 1 had solved the mystery [ e oat
mmedintely 1e Giml as jrsulater for grav
igv, &iid 6 & Tew Sape [ had sotwsd Hhis
praidam in A nesterful panser,

*To make moyeslf plaln: On oeardl
hjects a-= attracted io the center of the
pmrih by the force known as g v ily.

=

Wikedber it be a cinnon ball or 5 leatner, |

bath will fall o: the earth's soriace i wh=
mpporicd. 1§ some means cowld be fesuml
iy levterpose betweer 3 (=M= apple amd
the eaxrth a “grawly’ ansulstor, throngh
which gravicy eonldl mel ol the app
wonld stay suzpended in mad-air, theoretics
atly. It cowhl not fall da e exrth Bocanse
there would ke mo lenger any gravity 9
difrac ol

un paraflel b tke shave 13 dpend in the
fa'liem ing samgle expesimert: Take s steel
tall end res if on & smocth guriase, ‘Then
fike & slscap horssshes magnst. With ot
npproach the steel hall; as soom ax ibe

magnel com:s close enough the ball will |

roc]l soward the magmet ull o resches 5t

frparade the two agaln and repeat the per- |

fo=mxncs. but befare 1the ball reaches the

magnet tnferpals ¢ magmetio inEpkter be- §

tween hall srd magmei—in this muance @
stomt pieez of skeet dren, The fron will
make ep afl Fw magnetism and po magnetc
flix will reasls the ball, Comeequensly 10
will fay i, umaTected by the stroag mag-
nek, wiich B jurt 2@ ©Tong ae ever, bud
‘memtralized’ By the plece of sheet iron.

“To go Turther: Before any form ol
¢nergy can be transmitied from one pobm
fiz [I'e ofher ¥ ssusr pazs throoph a eon-
ducting medlem. Take tie medinm awiy
amd the energy camnet b tramsonsited any
lpages. To dlluierats:

“Take sauad, for example—a simpde form
af FRECEY. A bl ringgd. LG scand woves
generated from the bell's gomg  travel
thromgh the air till they siriloc youar dar
drum. You hear the h:ll.- In thix case the
sir is Uhe conveying Fcdinom.  “Toke the air
awray and yom £an Tii Ellluf:' hear ihe Ill:-ut.
Tiues when a bell ja olaged under & gidis
globe you caa still hear the bell. With an
air semp Bow extraet the air from the
glebe; wou can stil see the clapper af the
el atrike the gong ferksualy, bet yom cam-
qot hear a gingle s, lecanse you eve
taken away bhe conducticg medmm, the &,

“To g a sbep Turiwr Yo bk ad the
sun, sons 000,600 miles distast from woi.
Yien see itg rays, you Jeel its heal Thas
the sun sonds o colossal amount of energy
down to carth as well as to the cther
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June, IGL5

planete - Wlatl is e secessary condudtng
medium  here® The lumninifesous gtler,
that sigpsie sian Huid, a0 fine, o I.I1|:-|".I'I|E|J:'|¢
that Paen has u__'r:t neses Eeeils o f=le,
mur wrighed i Nevertheless, we have long
kmnown of its existence 11 Gli the pores
of the dewest metal 32 wzll &3 al] space
in the vaiverie, These |i. fia stoes on eartd
or im the fravwns whxh it dzeq not porme
gte completely 21 a0 thmes,

“But of course this & ol well known b0
you. 1 smply rede Bt o that the follow-
ing uey become plain o you:

T jake a glass tobe five fect long, m
which [ place a piece of corle Them |
exhaust all the air from the mbe. When |
turn the tabe wpeide down the core will, o
course. fall from the kop of the tube to the
bottom., Through what medivn does the
encrgy &f gravity pass to reach the eork and
force it o fall dowm? The ether, 1 now
take ey gravity insalaies, pluce it betwroen
iz tube amd the exrih and ism e Eabe
mnside domm, Wim: happens? The eork
na longer falls dawn, Timl slays on top; furs
thermere, the entre tmbe, cosie snc afl
“fAzans’ In the air when my samd releascs it
Uiravitnticnal force campst reach the tube
“r lp ‘manbuted, the ssnee as gless insulates
eleatricicy and =revente §t from leavisyg ate
conduesing wire,

“yy zraviy mpslator ic simply & corl-
s’y 4|=H||;.|Iq| wire -netting of insulated
Morcenimn wires orossing eueh other at
right argles, Marconium 14 & certam metal
af the rebldiam groap lsaveied by me ) &
meiting of this wirc. when excited with a
powerfel cofrent ol & (e BliAF WAVE AnC &
frequency ranaiag into the malliens, acit 2@
a perfect fnsulator eward  gravity Rk
CALISE 1l NEUTRALIXES THE
ETHER ABROVE AND NELOW IT.
When placcd above fwe groumnd Yoo can
sile fomg of mwelsl or stone or any other
mnterizl over = It will ooz toach ihe
Fravity tmayilator voless wou LS it down
on it by *_J'FI':ri"H an AE1EEns u_l-r-u I"m'::r'

e =akeriel caonol dedp O ROC QS
'I.!E:I: own  we gl 'hi.":I:II.'III' WOTHING
HAS WFEIGHT [N SPACE, WHERE
THERE IS MO GRAVITY

“To prove this axiom J plaged & spring
ccile over my grav iy imnialater, The scals
staged, of course, suspended as soom 24 I
took my hards away Yoo it Mow [ i'l:Htﬂl.I
weights cn top of the sale, sardng wiih o
pme-ponnd wetght.  The scale registersd mg
weight, even when 1 imcreaged ihe weglhi
po 100 poumds, [lnder normal eoeditiesd
my woights would have epped the scales 1o
100 poumds, On lop of the ‘insulates the
‘woipht' kad vamighed, the same as 15
gaemd af wmr bell will vamish, wia you
plece it i & vacwmm. In erder ihal you
will oot draw amy wromg conclssbons, be
me 5o |_|;;1'||i_|: :1_l|l that tse .'.'nlll'l‘nl'.‘!' A 1
on lfllgrl! ln!_,' fo abewd oRF irch Ao [E L
Belosy ik Marcaiipioi mere metis Thes
amy objpeet placed above tie ‘imulater 1
ol eovrse, sarecasded by ether alie you
couled mot see @, Hut gravity o2 ¢35 (no-
lige ether) a0 only m s sfraigal linve, tiom
fise passirg thromzh the center M the earth.

“For (his reason objests placed dbove iy
Tnsulater’ will oaly slay .'ll.'-",:t'ﬂi.-l:d H
placml directly above it [f a part of the
abiect extends over the silge ol Uwe wHing
the o' et will fall down cn B nething, he-
caarg gravity will pofl dowe e e lens
poesedd” part of the chject. In arded to earty
ot EEeidd |:-:.,|n-||lr=r:.|l11h. wnrersadilly it n
quibe mecesiaTy that the sum, a8 well as L
moon, are quite helow the rarih's horeca.
1f this precant'on is nod txken the objods
abeva 1he ‘Tasmlator wall | attracted i=is
medistely towasd the sua or toward the
moon unless amnther gravity fnsulstor o
platsd obore the object to neatralize the
ifin’s or i=e reepis gravitational attracticn.

You berelit by mewpiening ~The Elrcivicsl Srperiveniee” shen writiag 1§ adweriidgr
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THE ELECTRICAL EXPERIMENTER

“Mw dovention coempleied, [ immedatchy
sel lo woek oaard bdlding & machise
which would enable m= to l=ave the earilh
| accordimgly eonstructed a very strong
gtee] goane about 63 feel in dimmeser, whizh
wia o lake me ovi into space, my Srit
plemned excusiion having for- s objeet oar
nearesl neightor in spade, the moon, ealy
240000 mriles disimst

“The steel globe which was bz fake o
o the meoor lisg f8 entire omber szrfuce
covered with & double Marcosism mctting.
ke fres, imulsted wire ends of ibe writing
emtering the glebe, whore they are con
necied Lo an elaboente switching armmges
il

.F:I-In.;ﬂi avmanill the plole's riggmmler-
ence—its ‘sgunloer’ —a wade B<lt or trock i
proviced This is the fanding' track ; on i
the glebe cin readily roll over the gronnd
withoul damaging the Marcopinn wires
cadernezihe 1'11:: track 18 also made of
Marzconiom and is carclilly insalated from
the rest of the globe. The interior of the
globe iz well fwrnished for all comiorts
and Fas a poweriul gleerrie plant, similar in
many Tespects &0 a2 modern smbmarng
[:nwtr plaat

“Afer having completed all sframge-
ments, havmg stocked the machme with all
Linds of proviskong, foel and mam; :h:trl-
tise dnsbrsrwcals acd  apposaius,
r-:..-l]y fo Jeave old EModher Earth. “I! I:rl..l
erovang bo bo extra hazirdcns | taok enl {

L pereod ;..ll.'l 1, an Imcimate friend o
eine, Profesasgs Heselkindy Fhittermix, of
Crolumbia Dimiversiir

“The cmly other amimate mssengers of
the e:w-e':h‘l:i]:;r were Huster, my fox terrier,
amil Fee-Fix, the E'm!'t'n-c:'": camary il
which ha refased t2 lenve bevind,

“The moon beng full and almost over
lead, we emismed my ||'.|.1.:'||!-rr wimel [ had
christened ihe evening before s "The fmler
sleMar) The lieavy, sofl, rubbes-lined stecl
doori havwing boen esiwed uttairliglu Ia
poder that our air should mob be drawe ot
gmoe we were im ithe open space, I started
the peacrating apparatas [ switched cm the
Marcoplos wirer which sovered ihe gwter
serinpe of the ‘interstellor, but cuiy ikar
réchiom which oear twwed fouard 1he
rarth. The other half of the nettiep
narmed toward che moon war nat awieised
.

“Thremph Pw glas porthole=s 21 2R hot-
sarm of the machine we eoild soe ibe Mar
cominm wirss Flowing in fleir e mranteristic

green zlow, iakaly e were liffed
sirwarel Ale sumsn owerhozal af a rr!Hh fal
gpeed, Im lese than £6 seconds the entire

Amerian civilinenl becans wisilde, mnd
a few mos i gisehids he earth in 134 1Ee

wmi &4 a0 ninenss globe sined oot aga.mat
n pich-beck chy.

“As ligh: cannol pass thromgh an excited
Marcorium netifeg. i@ wap fecedsary 1o
warich off s =merent for a few lrn'q.{l.
every tme we wished 1o pee camb benesth
%

ur'lt'r part of cur machine [turned
I:-uw.'l.l'd ¢ moom) was pow subjected to
1:hu nmt;n.i. gravitaticnal atrraction—ibe
|;:-r mocomnk of ihe machine's othor

h;,“ gravity-icaslsted, no loeger at-
trachin "F We were, ll'u:':'cfl:r-:. Hallmng'
1o I|1' moon &l @ comstantly Inscreasing

apesd and—"

At this jusctere T heard Minchhzuce:
corxe roundly and his woics Became indin-
ginct. 1 barely made eunr the -m"h'
"Towe- low—tamorrow, 11 I M.—" 1hen
the pecallar soreaming sound in mtrrihﬂnri
rurieEng down the :n.r. the low <lick, then
everything quiet

The mext #$lory is entitled
“Minckhonsen on the Moo

i

Your Hands Can't Earn
the Money You Need

You'll have to work for low
wages all vour life if von de-
pend upon your hands to make

vour living. To earn more
money you've got o learn how
to work with your Ased—you
must have specsal mramming for

| suime particular ine of work.

Al FaE Can pEl rhis ||9ining withnne
leavang your lwene o losog an hoa
focan your work=—the lnernationz] Coe
1t'a|:|:u.1r|.-:|eru.e Seflioals cain being ot g you
n.g'l:n i your e keee duning yuar sheers
riae.  They can train yod for the very
b pou wnnt=—=where you can sam more
than enough monegy 10 meet your needs,

If you want o advarce in yoar presen:
oeoupation, the I L, 5, can train you for
promotion.  If vour presemt work is net
plemsans, the [ UL 5. can qualify you for
a govd position in the kind of work vou
Ik best.

Every moeth mose than 400 1 C. &
studenes af all azes and ocou pations vel-
antanly repont @etnmg berver jobs and
it par a3 a divect resnle of |, G, 5
rrunme. Whas these men did yeocan do.

Mark the Coupon—Now

TI:'Iu'|l-|t II_-I' ||1:||;| am Atdeacs POy Fmeesl oo
what posivion do vou wan:d  blark o
amd gail ehie LETITY T TR TR aiid lears ligw
the 1. C. 5 wum help YOU w ewn
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THE ELECTRICAL

POLYTECHMNIC ELECTRICAL EN-
GINBRERING SOCIETY.

The Elesziznl Enginsering oookly o1
the Poldyiechnie Dnatieste of Hrooklys hiedd
sl abe

IuE b
Electrical Testing Labafi HNew
York, gave an nleresting lecture oa " loe
Ef=cts af Color ard the Modern Develog
e of Electric THum natiss.™ ‘ :

[lluminntson by clectricity was st 6=
':r'--1|I-J-:-'*|5 kv Thomas % Exdsses in LH“}I
His lamp hlumen: was made @rper ciarcsd
bamboa sirips, kmown to _|:|'|: E-'u-l]? Qs Sr-
bon fila-gemt, The glowicg hGlasent pro-
duced a vellow light. The efficiency o1 this
lamp was sbaul seven walls per eanidlle
The efficescy of the ariginal Edison fila
ment has besr incredsed o four Watis ped
cand'e From 1830 fo the present tme =
warbely of hlameris have :i;_rnrt-ﬂ_lh ke
lamination Reld, soch as sooisted cefluloss,
81 watis per camdle; mmetallized carbom,
ah watts per mndle; lanialum, 3 watls per
pandle : sguirted tongetem, 195 b3 14 watia
aer candle; dmawn bmgsien, 1 wilt pes
candle, and drawn toozstes in a RATOZeN-
Sllad atmosphere, consig mig o o B 1.-.-!:!.1-:

wr candle Chr. Sharp En ghowed Eve
hooblss, ench coneaiming tle colors of the
speciram m cloth Bxed 1 & slunting pos
fion from the top and a piece of Grewn
plaid elath in hack of the bootas The firsi
tooth waa Hlaminaizd by a iourewmali-per
mndle Edizan carkbon alament amp Hn:
the last mookth wiE I laminatel I." A Sk |:;_: i
watt drswo cangsten Blament noa oo
gen-hlled aimosphere T w 1.'"': £l
varied loi color irom @ pade bioé A ThE
Grst booth to a darlk bloe in fhe las wath,

while the plaid chasged from o hright e
in the ficst booth to a derk henwm g he

Hnlh, g
IB-E-.i}'.I::r [p=. Sharp's indevritmg _'Il:-'..l-.m.-
gwerybady nidjourned to the gysnamiis tor
the dansang

i's grncal affair on Apcil &3 st the
-

i ldimg Tir lavtom K.

—

BEADIO CLIR -.'}I'l"'qg.lﬁﬂ-ﬂiﬁh MEET-

The Hudis Liuh of Fimeica One _'.! Ll
g wireleds somehirs

eif anil rapidly growis

'.‘.I.'Il.ljl‘ |?'I :'-l:n: pecting at Colimbna Unaver
giry om the & »f the menth

The evesting was 13k up witl the read
ing and ciscidason of o '221'.'.'_:211'- Sa =
w Mr, Paal F. Gadley The titles of the
TEPATE WrEn “The Meamremest ol IrI:lE' LR
af Recolved Radis Signals®™ and “Hadiz
.-Jl_l:liu'ilir-\. an the Faefic Coast™

hir. L. G. Pacest presided as chairman
antd Me, P Tobnaicm, secretaty od '.Il-:-_:|-|..|.
dlsc had o few words to say. The discus
sivm was epened Er Mr, Harry Sacenwsiler
radio inspector fer the poat of New York,
and several other members present oomi-
tribcted to the dlsoussion. Angmng prom-
inenl mepibers Secient wird Mr. Fraie
Levarenetedn, comeabiimg radio CRZTENC T M,
Alfred T Morgas nad Mr, Walier Leman

A exmplese asdion receiving sel with sev-
rral bailbs for sroducing beals was demad-
strated ond n'i!.ill.ll.'\-. from San Francisco
were heacd plainly.  Stctiong up to S
mibfles and more away wers heard Dy fbans
nf the andion amplifier and hosn sl aver
tha leciure oaodm

The Gemeral Flectric Coo is baildng a
high freqacncy wireless alternator io yiekl
BATA kilowsrts al M opeiea, | |'::J-l: Are
ion e comparcd with the 75100 KW Ponl-
gorn 5Tes now 19 nse o long-distance radio
ik,

Avoid toucking radio detector crystals
with the fingers, n2 edl from the ddn ad-
heres Bo the crysmsl, therehy sodscing s

i
srmi iy rineEi.
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[ohack th sabjects you s iniersbed is '"-L.I
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THE NEW

MURDOCK SPECIAL No. 55

WIRELESS RECEIVERS

With Begular Head Band

Complete
2000 Ohm Double
Head Set

ONLY

$4.00

With Coresst Head Band §4.50

Absolutely high grade real wircless roceivers, Equ.ul in sensiliveness, quality of materials, und depend-

ahality to any obiainahle

Ilfnrm reason the

purchaser is

Inrwhl.‘:fe 21 many times

We will, f deliver a Murdock Special
g ol l'H.‘EIPt R prion I‘irl.ﬁilllf'hﬂll vither with 1

the price.

set, with the privilege of fourteen days trial.
he receivers or our claims, the purchase

price will be immediately refunded upon return of receivers.

SEND FOR CIRCULAR-SIVING FULL

8y HOWARD 5T..
SAN m*«rc:i-m. 'l.'-lhl..

NESCRIFTION

WL J. Mm,ﬁﬁnu&ﬁehaﬂm

{3F

THIE NEW HEAD SET

We hereby present one of the greatest harngains in

clectrical liverature ever offercd,

A complete Volume of the Elscirical Ex perimenter,
bowind in fich, dare groen
linen, stampod with gold
letters at the L-ntru.&r-:h
nary bionw pn-r:- of

7 OC.

Volume comiaim (welve
numbers  (from My
1914, ta April, 1915), 240
pages, 350 complete ar-
|;'i|:' E, Eﬂl illuskraticns,
I quesiions and an-
SWEEE.

A world of electrical
information; the entre electrical Progress for one
i.‘l!:l.['; the greatest reference boolt oa current " Wine-
ess —all ot o price as low as the unbound copies
wolld brng. ind you, the book ia durably bownd
with heavy covers.  You will be proud te have it in
vour library. We have only a few hundred copies,
therefere be sure and osder today. Shipping weight
2 lbs. Add a suffcient amount for postage.

EXPERIMENTER PUB. CO, Inc.

BOOK DEPARTMENT -
233 Fulton Strect, New York

OUR NEW BIG 216 PP.
ELECTRICAL and WIRELESS

CATALO 15 THE EXPERIMENTER'S

REFERENCE BOOK
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THE
IMPORTING
cO

¢33 FULTON 8T
MEW  YORK

_:J": YOU MUST HAVE THIS GREAT BOOK.

' POSITIVELY L

LOWEST PRICES IN U.S. A. @ |
The Electro Importing Company o [

- 236 FULTON STREET, NEW YORK
T Everything for the Exporimenter.”




