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ERANDES Reecivers. will use no others. They
prefer them because thioy are Reliable, Light in
Weight, and Extremely Sensitive. ™

Send sramp far Colnlagme “F,* fully describing dﬂ aar headicls

. BRANDES, Inc, Hireless Recevr peclss
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we jmvarizbly fiad thas ir i poscible to combat
wesipin [y meapone Thus the carly oliff dweller
could combai his dubeswinging adversary by
means of 0 cinb; the oo swinging the clak moss cdroitly
wip, Yod caih ofmbak the lance wih & lacce:; a sword
with a tword s gin Againit gui; oie canoom cam fght an-
other nith a eanman: one baitleship can attack aod omn-
bat sorecasinlly amather hattiesbip, Tot—and here we
have a siagnlar execpiion, 9 parzacx of the presems war
—rau canact fighs oe submasine with ansker submariee,
May, ven eannor properly sombat—as that tefm ie undes-
bl;:,:u:l—i;:: |.I,:1.'IIIJ.|[I.E 'n.'il|. @iy pEgrcnl mcanE, F:..lr 1T ]
cAniinl fl,uhl '.w]|F|I; wr fangnt ser I||--|1.-|'_|l. ELS Ir.|1 ||1r [ E N
the modl dangerous cowmy 35 the usssen ene

The meodern seammrine 33 dopgecois only hrnl.u-r af
e Anwkelbiline. TF we find a mezns oo maee i “vasbie™ the
submarine will become ohsolet= 't"."h:':l “hlz mmnﬁr: ur-
st leship will eome inda fis san 1

IIH nmalyzing past and prezcnt means of warfare,

gaves il 'E-' o, as wrell
ik imay,

‘I'tse present submarssblz i3 mede possible caly Jdee o the
e of electricity; &t ocouwld mot exisy withous ther agency,
Char imagination need med be st-etched undsly 1o ceeenme
thar clectricity will, in ihe ol lod distan: fatore, be cm-
P! ta remler ihe submante harml=x,  Tleel, sones
of owr greadest scientinn® 2ll ever the world are working
glong these lincs, oar oan Fesspxeew havire alrends ohs
faired certin resu'te whitl &fem exceeding!y promicing.

Speaking generally, a ship fe £2f= in o hathes; @t s
emilznpered only i dhe cpst 2zl T the auptain hag -
cirale knowledpe of t5c wWhéssabouds of tlie subsarine
gnd if he rems pway feom i at full spocd Bis ship, 21 1
eitle, earmed ke overtmaoled by ihe relatively Slow endorses

“The Qbsolete Submarine”™

craft. The chviour problem then is to locete the sub-
marime when It 13 25 ve: feoan biree 05 fve sniled distant
I ds, o7 mmrse, necesssty alin 0o know in what direction
the submarine i= locatled, beeaioe 31wy imake for tlee ship,
rumming submersed, withoud showing iks perissepe

How oo we lpcage it then? The oroblem does oot
preseni unsaormiuntable difficuldtics.  Sevesal menmy may
by wgeld, We can imagice a very refined magretic mdicat-
Ing detector moanted elow water on each s#da af the
shipe  IF this detecior i suffcienlly somsitive o large e
oF ateel masses (F ceuld ke shiclded apasiat 15 owa ship)
it world become 2 ddmple matter of locating the sibmasineg
or gvem & mine  For it roust ool be fergosen that a seb-
marine of npcersily pends i a eongidersble magnetiz flux,

Apother means ta detogd submarines liea in the nse of
seme foren of etherde waves, We mis amagine an ap-
paratus, say af the hew of the ship, eonding oot waves
Toelinwe Il'u: waler whils a -.:ni'uh‘r :|rrr\-|:':|l- al the =l e,
aba Lelow water, 3 waed 1a :rg;krﬁ tla= "rclie®™ amdd its
infcmaity,  The original waves sipiking the sehmurine will
ke reflecled amd bent boek  The inlemsity of ihese T
Eezted waves gould be made to read off an o dieess re-
cording seale, giving the distanes of the sghmaring (2
imales Rl,'l.-r [19 gesrarches ahow Ll in,.n”lml,r -u-r :|.-|;|:1|i:ﬂ3
etheric waves below waler, 30 we may be sure shat the
imlegessing probioem of lacaiing subennpinzs will nad femsals
vosclved dor ony great leagth of 13me.

The wlwve preseats scch a rich Gl af opportuniliss
for the investigator that it seems worth whils 1o bend all
cigr energiza fowerd its soooessful saletion,  Homenity
wiil breathe easicr whea the mow treachercuz smbemarine
can bo gucoessfully combated
o GERMEBRACE,
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New and
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Millers Falls Make

Here is a new hand drill
designed to do a better job in
quicker tme with less effort
gnd less trouble and fullillng
each purpose perfectly.

MILLERS FALLS

HAND DRILL Neo. 306

it i previded with a gimple and efee-
tive satchiel, lecatsd on the crank handle,
whikk k f frrezt coaveniener  when
warking in gampsd comers or om @
delicane jol.  The lasills js deachatls
amid holla=ed for holding twint drillt up
i ihe laiges: siae wathin the eapacity of
the chsek, The evel Is of ibe famoos
STAR throe faw petbern glosing li"-'ll"{
on, and cenmring ammraley, s
slanks fpem 0 8o ¥ inch in diameiwr
Jaw Epelngs are jlll.lltl:lltll frcam I'I:Ijl.l.l'_l'-

Snlil acel frame,  Cut gears with &
grmell steal wedklng gear and wined Wllin
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|:|I1.|]_ pencered  dlisi-asd = g paredf,
Choice hasdmood sained Landle, _tll
masc] pans eodssmely nickeled with
eaceptics of Bige gear
The spleadid qualiy of cwiedal aml
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el weals of Millers Falle Male  Ask
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ales M kere Hallt B Druce 737, Suromats
Baopdp & anet Huck Haw Liagee 57, e fate
rERr Inemdas cew [gaicses [ scaks woE
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Eenf for f'.fhfﬁﬂ' calwdeer shoorug
gimrehlete fae,

Millers Falls Co.

MILLERS FALLS, MASS.
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Edison Perfects the “Telescribe”

Tlil::l:l.h’u.i A, EDISON, zt sixty-cighl, atim of fwvention and scientiic develop-  sons are recorded on the wax record if

anncunces the perfiction of the tele-  ment 1z cordered 45 the cew ajparatus, I’!EIPC'F.J-H -l:'l'l-'le.l.E.'=’1I it may be poeserved,
spribe, 3 combinaticn of pelephone  which Mr, Edikon geys “the worbl will  ar i oanay G oused 100 Liees Q0 gk lmt.”[--
&rd phonograph, By which the tolephonie  soom recognize 43 a preat commerein] as-  gence oo e taked By 3 typlet and the

comvargaticn of persomny R000 miles apert  ser, [ mekes the celechore more nesfal,  reoond “shaved What ix knows an i
“tplescript,” a p:l.u'.b:l]. form  gamewhat

sneilar to a felegram asd heze down, B
gdgned and mailed g one of the partieg
tlank has ealked, sheald he desize am exact
capy of the esiire conversniion In opie
of a leng fdistance telephons call which
imvolves consderatls expenee, In the 2%+
sence of the persen desired, ciic o the
ufice need only o press a butien 3nd the
pergam a3l the other end may spak what
ae has to oy inte bz phencgraph fo be
Titens=d 1o laber by the person for whom
it was imtended.

More than a gemcratma of iaveatisn and
development i3 centered in the ielescribe.

The twa  aris=telephonic and pheco-
grapaic—which [t combines, have been
rnq‘lr .|'H.'|II|_1.1:I'I -||'| E.I.‘r‘:l'!lnr'a .'|I.-II'I.:- !Il]l'll
the earhest develapment, Hig experience
with il delioa it the carbon 'ﬂni-
-nl.'l:l:-w ir 1576 led imsrediately 20 the In-

Al Left: M Ddison Using Hls Nowly Pees
fected “Tolsacribo™

|
A 1m1:.emTh #"'.u.t -
& A
BFrAKING 2 L

Subjarts  Uofes caibd,

- ¥ Ep, W] Tram | wederakmed, WT, OSeF, 1T WE LpZTose L
ST o namglen [rom gy €108 LHAF, B4 208 SD8GE dpllvrna

:'l'l wrekal rl:- 'L -h!i- flmb L :_.H-"l":ﬁll
x = "y b+ lomak Fuse Phemaas . S

can be periectly recorded on @ wax peeoed e phonograph ::'f-:; giis tomight wiik tue mppromed sanples, Buf §OTE g1 G2
Its completicn gives Me Edisn the sredit more vobuable and | dmee = FEL lu'l't.lh' ;'— i lurLlJ-‘I:I ”‘"',E?'i'iﬂ:ﬁ"
for more tham 1,500 inventions and more  Doth mooe mecess | 27002 “u'"_'ﬂ'_‘ I3 46 "::I "'“"".?"",.-,1.:‘ Py

:|:|r:1-:n|5_| 1]:.:.,,*. vief lave Boen isaved t9 any sary” f WERT Fai bB Fatd 1.'.._..::.-..-. B3 EEE Lu Lns ta AT [
ather individual Had there heen a | Qose fovms Sitite winier ™ oo 'ﬂf"ilh‘fuﬂ'{ﬁﬂ A

With the telesoribe, "canmed cvidence®  telesenibe nb either
of a lifgart’s own words I B gcwn eed 3f the Ranscii-
voie may be leard by a jury, > tnzntal wire be- i 1

The welegesbe coptfarz of 2 semsiglve  cwesn the White

telephone=  fer desk use with comlpoling  Llouse and the Paa-
buttors to operate a reccerding mackine  ama-Pocifie Exposie L o socimen “Telescript” or Record Made sa the Cdlson Tabe-

ficarky. [i is s semaitive and so adjusted  toon whon L'r-:m:l-:nn phena Mrssate Reordern, 10 Works ﬂ.uwmtlh ardl Eaves
that the :lightest vibrsthon ks recordsd, Wilscn spake the i Let of Time i@ Handlisp Bveryday Bealecsd,

When he ‘nvented Ehe =arhan I:"||."'l|'|.'|l.=' wards thas |'|:'I-|"I'.|"':| iy [miz, hia scmceides 'l_"ﬂ“--'h'lFl af ihe .'-'l'-“:l'-':‘ﬂfll:'h im 1837, "'_'d "'!'t
transmloes and 1he '1IJ||:|£rlF']1|_ ihire -,_-"g“ lave bean recorded and perpein el il s |'a|1|_|. ;'ll.l:'l_'ll.ltc;. of the telesszibe io
i.':|15|1 1.'-|::.rt agr. M- Dditna corcived the  far pasteriir, thege wordi

af 1]|q. teleseribe.  Meore than 3 gt £ Adter ..I:-: -'-'-:-'rr.-l -'_f the 1etlepbonlcg Fere |l-"'"=' o o r fage B

THI DLUCTRICAL .'l::l:r.'u.l.l.'il!.'!u'r:ln e paklichad on :u- 110 | “addrszsed 32 Fallinr, THE 'l-—rr'.-r—r'rr"'-.'l EXPERTAESRTELR ....-

T i Fulion Stresl, Waw Tork, Tpantejilsd eoniribatbons caanel
:i;‘ﬂ month at 234 Fulten Strent, -I'“" i e B e [‘."; turned anoss full rebarn podtase has been Insluced Al m;-:pm
T AT, The subeqripulor. BFicy 4 B0 csnis o pear IR L. contrilaLivne are pald foF on :I:u.l: catlen, A apecin] rake ia

Eﬂ ropzezainra, ':'4..r|.|.-1a. fareipn coumtries, 7o cents B for novel &% I:Ir irenin) gzod photegmaphe assompanying thesn ars
in oo woll oe F |.'| HI:-I'H-I'-'E ascaptnd (na forelgm oein ';:' hl:"'ll.:ll drsdrn 5

wHam p-:.}. Hinglo cu;l]:.li-.]. 10 gentd deh. N pample copy will be oeel HE ELBESTHICAL EXPFERIMENTEER. :lii.'l'li"'\"l};:r Entsrysl R
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Fig THE ELECTRICAL EXPERIMENTER

A Day

T was 3 mid-weel dar, noc long ago
I whem I seck pdvantnge of the invita-
tipn extemded be Willkm J. Hammer
EJ. visit him in kis Jeboratcre in Kew York
At
l_fl'i,“ and focemwosn, Mro Himmer i &
esppaliing elecirlzal engineer, and was one
af Frinn's ciriicst assislanis ai his Menle

Harwser b Wellsdimnen

Willem L
Consulting Caginesr ol Nepw Yok Ciy.

Fark labomatory Curng she dovelopoent of
the imcandescent Tamp, telephcne, phomo-
graph, clectric reilway, cbe. This genile-
man was one 2f the teal gicoeers of the
meandescent cleoiric bamp and in the de-
welopment of the irarsmission of electrical
fower, hoth here amd zbegad, kaving boon
1:]1[#!' engineer of the English Edison Coo
1n 1881-2, also chief engincer of the German
Edison Co, koown as the All=gemeine
Eld:tricitaats Gezellschaft, in 1883 4

= [ 1388 Alr, Hammer inventsd and con-
tlructad the f6rpf eodordriven  cleclric
“fasher™ sigm, now oniversally employed.
This sicm, which flashed the namc “Edi
son,” better by Jetter and as a whole, by
means of @ commgiator o "Hather™ driven
by an elsctric mator, was placed oo tap of
ﬂ{t bdison Mawilicn ab the In‘ermaiionsl
Healih Fxoositivm in Eerling, Germany;
@lzo n simpler form was construcied to be
oceTuied bi-,' hand a3 early as 1889, and it
wos wed dor o year ab the Crvainl Palaze
Expositicn In Londea,

After we had Bad an inteseating chnt
this grest man sondeeied e o Rl man-
welows labwaratedsy, whica Iy soom in Flg, 1,
I i3 in this iboratory whese the moat
wonder|izl experiments and dpisewsresa aea-

inakle En ohesphoressert  sghetanods,
=Tays,  wlira-vicle! rays radiem phe-
nomena, geleniuen, efs, have boen £
dizcted,

_Thig gxvast iz me of the Mading acibori-
e on scleniom in dhis ooomiry aod has
compdied a remcrkable Bblicgraphy npem
the suhject. Many diferent types of
selenfum  cells have beern  devised  for
Wiroums purposes, Some of these he has
invenped onc paiended, and has alsp pers
feeted agtomatic fevices for starling nios
Ii;l]'lh comtrolling ges and  clectric  strest
atsy Jor openivg imen window shtbers
in the morning and elosing them in the
Cl‘lﬂl-Jg'. .ill'.l'u.l.:\.l;l':-\.:l_l‘ ||'::11; Cariiii, Be

Jaly, 1913

With William J. Hammer

By Samuel Cohen

prevention of bodler ewplosioms, proteciiog
safes, ¢le. This anlicing worker s alss
developed to some cxtens, @ spetem of
“scoing gver n o wite” and hnr paienbed @
selmivm  photometer. All thess  devipes
arz |:||:n:u|i::] with .5[,'.'Iﬂ.|u:1_~_1;|:!|5, "‘.i'zf.:u_u.;
expermenty have been carcied on in radio-
telepiany by the vae of sclenfizm cells, and
wireless has beem cmployed dor domestic
purpoacs im Lis hoase, for ealling sepvants,
ringing hells, ete. He wng for & tlhme aggc.
cizted witlh the late 'eof. Lenesp Huhmer,
of Berlin, Geemany, win i well krawa [0
his ﬁ_:ltliu:nllﬂ- in l:‘lﬂ:l.‘a-'.t|l::l||r.l|:_'r and
telenlan-£e1l wark, 33 well g3 fof tismes-
oy dechmical publicnticns,

To resuma: In & few minges the Inbora-
tary becarme dack and the wizard performed
for my grveral extremely intareiticg ex-
periments.  For mstance, was told 6a
witeh & large bomqust of amdficial fowere,
which appeared in @acir natuwral colon. A
Welniraubh-Steinraate  mercusy  anc  lamp
was now phted and kept mosperation far
o few somients. The lamp wae then ex-
timpaisked by apeming & swach, The room
wag datk as piteh bat ke fowers, soies,
tulips and [ilies, which eocld oot seeid
51 all a minge Lefore now cleeed biuiia
v with masr different colars Further
demonstraticns incladed pumeroms Bordes
comtainiteg chemizal and mineral sabatances,
which .l:. Lo 5 o R the TMEIFUTY JREDF
alse radiabed glewiog oy, and caes baos-
tle bad a differeet color, Sigures, betters,
safacliss evda medel seraplane: and kal-
loong e, around tho poom, 0 hosame
brilliacd, It wis exploaned taad all thoss
ohj et were eoatod with e gpecial phos-
paareacat subdadees and, when stamudaked
b 10w teeroury lamp #ays, thgy v.'_;ll glve odf
coqsderable beghi for a bong time The
phciphorescent mixtures wisd on waieh

feilliant €olor @ ilie dfark when the sub=
glanoed afe gtimolated by the mendusy ang
lamp or altra-viclet lighd, sunlight, cte A
basic patent upon this dizoovery bat B0En
wl e d,

Mr. Hameer haz gpent an uabelicvable
smpent o2 atudy on ths phinmpmens whica

papr dnslde apd cutslde of dliffcrent 1ypes
of wacusre tubes,  Nels the pagny phamss
gne ard: of bes seen on che shelves cf
bis labosatory. JAmnciher iBzeniogs Cevign
1 fomw WiE a machine brivein glecirie
mators, by mmns of whizh enn be dlus-
grpted, mechamically, upwasd of 100 J3f-
frrent forme of physical pacnonsean,

Mo legr than & long years wire &x-

ided n srstemalically collecting Ar i

inds of electric lemps o chis comtiry and
in Burcpe. ‘Thiz was &ome for the porpioae
gf showmg the comalate stepe m the l‘t'l_.‘h
cvelogment of the incindescent rlectiis
Imiep, from the corhest =k of I.E-dl.i-:d‘..
Swan and others to the [2%es! mlfogei=
tunesten lamip. Five Inrpe plass casee, IPI.IF
of them 10 feut bung, cuntain the collediom,
whick iz exhibited in the rocsiz of the
American Imstivate of Electrical Fugineees,
S5 West Thirty-ninth sgrect, New York
City. {ime of these cuses ix showa in the
photograph Fig, 4 The callection oniains
mare Tlan 1000 difernt bangs, and s
colloction whigh Mr, Hammer 3oz tesmed
the “Fistory of an art,” represenis the
omnly art in the world of which sish a
record bhas Teen maaie. T0 s thoneiughly
compicte and withcw: a =ingle imsporiane
rrissing Fimk.

Thez radiant efficcency of the omgmnial cas-
Lon-filament incindeddsinl lamp was 2oy
A¥ of 1 per cent; that of the tungated
lamp abeut & per ewnt, 20 that of 1he
new nilrogen-tongslcn Laanp ss -h!:n.‘-nt LI¥ pef
cenk. Oa the oblsr l=and, the Dight of 1A

Fag. 1

and =leck dalk apd contnining radian: dales
were originated ‘n dhis laloratcay After
years of stady it waz discoversd how to
cembins  plioshorescert and  {luerescent
substances 30 as o poodecs practically acy

Ime Earvebous “rlammsr Elecirical Lahargtory, Where
Sclenilfie Inatrument 13t Bs Foand

.. il

14

Bvery CHEaiable istererting
fire fy amd the "pyrechong: poelibecus™ ar,
EES I\.'.-:|I:t|:|:-:|l_-. CH.l:'I.'d thie Bresiliie l'"'.'!?l-'p
have o oeliciensy of P65 per ool 3%
shows by measursmmasg muale by Profes-
sors Lamgley and Very with the bolometes,
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prd alzo 'I:;;' LCoblentz with the thermopile
This investigaror beliewes thay “eald jight”
iy thz ezl lEght of the furare., Alrendy
phatographs have besn faken b_;.-'-.'hz 1ighi
of Gre-flhes nid ether forms of “cold Llight™
in Bz labosasery.

Photograph 3 shows a cage of hinoriz
wizes waich have been collscted, nevx all
joiced in ome comtinuows firsdt and eon-
taingng s=ectioas of wires and @lies which
at varicais Lmes formsed pacts cf the mose
impertant electrical circwts i ihe hislony
of electricity. At the top of the case = 8
mece of wire aver which Prof, Smawd F
B, Mores gent the Immorml Srst mess
by telopraph, “Bhed bk God seroughs?
Iryediately belaw this s3ecimen there is
a bengll: of a few Dnclies of wire throsgh
which Prof. Alesander Grzhomy Hell and
Thoimas A, 1|.'|lr.i|uJ|I, luis .Il-'l.ixl:-llql m |r]|;l all
their m.'IJ experimenis on the telephons
Ferian 15850 e 1HIE, aand |!|r|:|_1|.=E| tqis mire
patsed the firs? electrical transmizsion of
anditle sopeer™ in che world @ the pesr
157,

Ti " alat el -;r 1|'||:'5.|.- histarieal n,ill_l (ST TR
menios 12 a cedion of the Atlantic cable
aver which the fizst success Dl messaps was
zeat between ke old and oDew woelds by
C_l.l.h W. Field.

[ the pemter of the photograph will be
EEC & '\.:r-rl_-" Frites 1 Ir:lld et B i EJ_II'II i,
England, oc Jam. IS, IEEZ 1o closz ziae
ciremts of She firsl warndesoml lamps ever
lighted from am elecfric lighting central
simblione in ilie lisdory of elee rZ:'El:E.r This
inferesting event tool place ak the Halkorn

tlpier Crealeal .qlnlh_ul__ atnl 11 owas Mr
Hamrser himself who made the inital coa
nestion.  Femeath the fose x5 poction of
the first "Spragme™ traolley circait used at
the histeric plamt @r Richmoril, Va, in
1584,

I'ke zizth 83 pechnps the meost inferesting
l,rf all 1le 7e 111\. '|';I|3 A §.|1'Ii| i oof ihe
decp-sea portion of the new Sencrican-Pa
wifie calile, |'l'|'|1'|,E|| wingh  the  imihasl
“aroond the world” message was seni July
d, 1503, by exePresicent Bossavelt, It is in-
teresting 10 note thot tbhe Postal Telegrapia

Fig 3. Cesc of Hisborle "Wiees a0 Lables In
the Wendgrlul W, J. Hemmer Callection

T borrowe] his exhilit case of histosiz
wiszs el conmocted ip in the clroalt. The
message thes paceed through all the ald
wire apeeiriens.  The seventh is 2 secticn
of the wire throngh which the eleciricity
waa scot to illuminnte the heacquariers of
the A, I. E E by Moores spsiem al
wacmm tww Weating, thiz beiag the Sess

THE ELECTRICAL EXPERIMENTER

reom it the world se lighted. The =ighth
and last is A section 2f she cable chroagh
which the fess gleelriz current was trans-
mdsced Irom she Niagasa Falls electsic
power frant, April 16, 1805

Xr. Haramer is 2 fellow and life membe-

83

sone of the trials of the experimental
peet o,

“The telephane bas deweloped 50 muach

in recent J-'u.'s." Dir. Bell 2aid 1o accepting

f, "ial T leave almose fargotten

it When 1 think of the present

'
the cisla -

g bt i

Fig. =. Fahihit of [ncandescent Lamps Prepared amd Codlested By Gir. HMasmmes. Mo Imparbsest

Link Im the Develspment

of the American lnstitote of Electrizal Es.
gineers, fellow of the dAmerican Masocin.
fien for the Advancement of Scisnce ond
hos beer wico-president of tae Arcsican
Ingticute of Eleetrleal Engieeers, the MNew
Yiork Electricsl Soccty and B Aees-
maunical Seedety of America and is 2 meits
ber 3f many ofher bodier.  Alsp the Ellickt
Cregean and the Joha Scott medaly of the
Froeklin Institece, the ="Usand Prize" of
thie 5. Lounis Expositior of 100, und gews
cral other meedals bere amd alvesd have
beon awarded tids peofound thinker and
schalar.

SZome of his rumerons press consribo-
ticms inchode & book on “Hadium and
Other Kadio=Aciive Su'stinmes ;” alao spes
cizl radium priiclas dor the Kacvelapedia
Americar s edicarial eallaloration an gle

"Acre Clays book, “Navigating the JSde”

and 1 |.-|_'1|j|||1|"i|||r with Hilson :'.-1'11||||.__
the “Chronolagy of Awabss  for e
Warld Atmarar of 1911 wax conpilel
Thizs khas rsimc= beem repminted and is the
secepted wiclierity apon She Bistory of ihe
arl of Fving, FHis mulifarioug duyes mve
i|||_'j|j::|_'||- it asf artielary BT e il af
tipe Aecanaviing Commitiee af (he Hudepon-
Fultzcn Celebaztmm ol 19:1]. hesiiles L L B
ing bor zhe faméa: YWnght brothers in all
their aeroplane palend soits,

Few men, pechaps, in their ofloted q.'de
wf life have heen inderesied o ddensified
with a greater owmber of engineeting
I_-|i,|l'|¢|_'|_-|. 1han this [:11".‘11.1||I-'.|,qt Fdn wlie
ponnty among  his  Iacumerable perscaal
friprals thie leading scienlists and engiixers
of ewcry oouniry uncer the son

ERTEON MEDAL GIVEN TO DR
ALEXANDER BELL,

. Alexaaides Gralom Bell, svenoor ot
the {elephoite, was ehecred long and heari-
i]{ w3 sompany that filled the awllsiium
of e Laginericg Socigticy’ B!_J:Jﬂlﬂﬁ.
MNew Yeck Lity, on May I8 where T ha
lwen smumwncd &5 the anscal mecting of
tee Ssmerican Imstitane of Elesteizal Fogi-
peess, e fopcive the Ediscn medal for
meritorioas  wchievement  in elecicieal
R =

Jekn J. Carty, chief engincer of tle
Amenicen Telepheae and Telegpraph Come
reny, made the presentation, after Frof
Thomas A, Watson. of Doston, mechanieal
exoerl for Bell at the time of the tele-
pacie fneentiza in 136, had speien of

ol The Incand#42:M Laamp 4 Miiding.

system I realise what ather men bave done,
an:d how mrich we ows do them, To me
Prof, Watten represecls the post of the
telephens M Carty repiesents the preseat
and the American Insbtaic of Electrical
Ergincers gepiesenis the fulmre

The quesiion with me 182 Are you not
sonee Cay poing to see Ly ielepliome® Tha
end kas mot coma I am atruck by dhe
fazs tha I'IElI];' all =rveant lIl_'fl_'."l_Il_ﬂ:mh
has had 1o do with vibration [ wonder
whar it way wel el 1y, when our enge
mesrs IR Lwir gedind 10 somc of the
many odbhier Celds of the wonk™

EDISOM PERFECTR THE TELE
SCRIBE,
(Comtimed from page BL)

Ao e mary mes imo owhich  the
plicsicgragh will be applied are the follow
iy : ?.rl:n'r writimg, and 21 kinde of dig=

‘tation without o sfempgrapher; consesdon

with the elepleare, 20 a5 (e pakes dat o=
viembion an swsihary i the transmizdon of
pesmanenl and valualile records, insiead of
being the recipient of momentary ond
ﬂl.'l.'l.iﬂg el o

Cround wires for mcksl mouldings mail
ke of copper at least Mo, 10 B, & 5. gauge.

A0ME ELECTRIC LIGHTING
EULES.

The following simple rles shoald be
oleerved in oomddering Lelitice ieotallas
ting s

nll'l.": 'i'l.-lr1n. ;'l A r::l.l!:'l;ll'u ]itl L
_ Doa't expose the eves to unzhaded lizhts
i the ditect mmge of vision

Dign's judee illumimstion by the hoighe-
weex of the lamew,

Avaid exteniive fonitasts,

T,]:.-l;' [ll: fighl_ Ty -;,l!I EI |||-rI 3| ale or
#ekector.

Make sute that the illwoinatron 3 saif-
Sicmt,

Keep lamps, glebes and reflectors clein.

Make sure that [amps are in the oght
masitian.

The Panama Canal was begun ning ¥sars
ago and has cos: SN0 ; within e
sarw space of tme e Hell Telephone
Company bkag spent pacoe thar amount
ilx empiwering construction woask on Ehe
tranesamiinental telephome line alare.
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New Inventions in Photoplays

L—the photograpa we see belew ig
oot that of a2 hand of Chivcse oan-
smirnbsrs  Chlsbng gl '-'|'|‘".'=|¢5|=

ru,ﬂﬂsg::l 1l dhepigig an :l-rlrl..l:l:t_ AN
ment 1o ke Fathe eapwveng pictere prodoc-

T Mavia 'r'lll.:h. =gty Fang™
Mrand ol hs LisCenitdg Lar, =f,

Tae Zxplos of Elane” baigg drom

g, ©
“The L. seenlag

L i!-trhl..t e, 21, emtied

f.

T atory, of courie, Tevolves showr the
leasling characiers ol "Wie Fang™ and
"Craipg Fepnedy™ che scimtbific detictive
The Coimmar. =Wa Seagt pis Lis gever-
BigE and deiemiafse ahdlicles agnimay thoee af
the welldevwi dedective character in che
|1u-.'i: ot the photo-play.

e xil

ital mneonznl heore shiwrs s thas
thn ".'5.-,1 Faag™ manxgeg 10 I|§'n.- Eis
pasisiants imatall & “Deicciasphore,” or na

it i termed in the picture moce myss
t{rin:-u:J:.' *The Listsming Ear,® so that he
ENg nE apdeants, 'r.h'.l- are h:hti..l:l:l in I:I|l.
e himlding a= *Crag Keanedy's" afec,
an overhear what he Bag 10 sy fe nis
zazisianl.
_ Thie pictwre is cne of the mast imterest-
-ne. in szvemal ways, cf those zo far shown
nihe dnmois Pagisy film fea) 'nrt'. :ln-.i it is
‘-L":r ewgiling 10 st CF.:1|..' emite la-
cabe the hidéen Detes e wires dn s
athce by means of IJ'|¢ “Kenredy Galvanoe
sape”  This gahanoetope is one of ihe
I-h_ftg-t!d: CWET J-I:EIJ i up:ll.lt:r, o pal il
bt ef podree 0 NECEasaTy 10 1id
|IITE'¢ insrranends whach will show up oo
the proper way on film plotares, ete. To
Fedume s When the nstrement i3 brocgha
cear the hidden wirees by “Cradg hoermody™
the Zeaves of the galvanoscope. which
reairg abut 4 inses in lengh, 2re seen

ta Hap ek and forch @2 3 very evederfol
manmner. Hopowever, the general (enivres of
the instrumert shown are tmdonkted’ ¥
brought out jm a wery stromy momner, fo

that the mninitivted in the acdiesce will be
suTe o galn lh1‘! eiieral usdeslyinag prin-
daple imvelveld ie apparatis ised,

n clegricsl r_m'lm which kas been men-
l'.'.i‘IEd 1 waighes of Guses [o scisciihe § FiEr=-

orid Hix Men Lides ts “Crad
Aa We Enew [E

L3 ihet Enown
ther drstramens

mals in the pest few years .
az the Zphamogragh, or

which ean record the state of human cro-
ezt This appasalis o semmocn g Fi.p:'ﬂrl;l
prasgaped,

remith whizl: 1a waken frem

F Kemnedy 5™ Canverpaion by
Ea Uwlecisfismne.

the lJathe [ eniiiled “The Exgleils ol
Elalae™ azd deplcts slse farwous charasters

Thi "Sphy aph™ i DPormsnaireled
m LM, APfiskd Lk

ol “C=aip Keonnedys,” T scieniihc l:_h:t;h:-
tive, pocirayed br Armold Draly. a-ul “Elatne
Mhaclge,” 1n the persom of Miss Pearl W hite.

YHlEs Miss Pearl YWhits 00 K=
srene bnotne "hIFHIL el Elalng,™ Ih-lh?: HII'I. .

In i picture here presemiad “Cedy
hrlln.:- is explaining and demonsiraling
the Sphrmegragh o “Llaine Dodee”
shsis rematkable Ingrrament i xcessiclly
E'lrL:h-\.-qlJ té mecure the corree? acdress of

ik uraman, "Wy Faag” why s al
nyd r‘!lerhﬁﬂ-lt :.i,",p:nl.llil{ In‘l:ll1l!-.. H
setede aml art ﬁi 2|3 Fens H'Il:f

I prineigle of this instrament i3 based
mi thie Tasy (hat if & St i,
such 2¢ & #=mipal 38 a.u.:w.ui-..:.v alied
wily slajomene zlong the fine of informa-
Lica l]'tf- red, dhat when the cornoct indica-
Him is !-.'-'ull'l ikat the keart and therviore
the gpulze 'u-I!I mnvariaby  and  fsilhindy
wonmetiasily inerezas in ',wn"I-:r The per=
sof'd 300 may not shew chis {es 13 well
keman, ol cocrse in the case of expert
eriminals], tet thanks to the Sphrmd-
graph. .'.hi Fi e ibig @f 2 wsrsinive salemgs
:|:|h-:-11-: Zhact nerangemenl $ieaspe te the
wrish af I|lr persan suspectsd, it s made

e for o sensilive zelvaromster, £eea
iz tle picture 1o thieaw i may Aag lieam
of Fght acrcss the sealn, wheeh we ala
st om o the Vlovrstsein, oo bislame, im
thip “rwvle” dory the young lady accom-

lice of "W I"'H ‘a fpken B ":"'u.ig
cermeidy s I:i'l:u:ur-:qur- -|r|.|] wiwe ‘w has
her placed & the chinfr Ehe st ] wrisl
Land i attached omd the action taking
|:r|..l:~|.' :! fx Bolboms:
detectlve repeats umbers o Dell
:1.rtt|, whers "Wy Fang's”' |||.'.-||_|;|r.-| IrrR
are sappoesd to be located ond the seeles
of mambera repeafica begin with LY When
hze pegched “Xa, 147 e Sakrme _g:-;mh
frithfoly records am i {fernnl -|'\.,|,|IH:|: ]
the -m1l:|-'|ﬂ1 of the roung lady by swing-
ing e bearm af bgh: from the galvincmeser
cleze mcross ks ieale,

Thes it 55 reen tast whik the jestru-
mwnt does mof read dhe haman mind o
the orfipary spmac of the word, it ruly

i'm= reml Ir nevertheless, even hapgh 0
an indirest yeb posilive fEnpcs,

EE

This may I likenel in oa porecsl way
o the method weed i the courts of Imdia
i iralTnE S e Eapr 19y
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PASSATC HAS A WIRELESS CLURB,

AR ehe firse meeting o the winter sca-
so, Lhe Wepotta Radin Club, of Pas-
gaie, M. T, reorsmnized with thrce new
membeors,  The cluly started with Bve
membere fwd ¥eare age for 1he purposc
of advancing the koowledgs of wireless
telegraphy among its members ard o
brag tagether the -u?:r.'llms of amatear
wireless s1ations in Pageaie and wicimity
16 drder bo ciacuss bopiss sestaining Lo
radio eopamunication and taks part in
legtores whick nre given from time o
Bifie at the cluby reom.

All the members xee Neensed Ty tha
povormimend fo cperate mailen and four
bave been cppoinded pelay stations of
the American Hadio Relay Lesgue, which
1F an :lsin_i:'.nllﬂﬂ of amaieer ODErRLOTS
:u'!'hﬂ'lll" stafinns miake wp & chain steeichs
ifig the entire length of the Adlantic
Coast and cannect the Atlantic with the
Pacific acroes the norihesn part of the
couniry. Any of the opeeaters of aps
pointed relay stations may ofginaie mea-
sages amd chre dhis serics of relay sia-
tiong, send messages o almost any nect
af the conniry,

The -l.‘hrl:jlu.:tl.'ll:l:i. Eodic Clgb of Passoic
fiesls om the sccond asd fourith Thurs-
day of wach month 3t Mo, 33 Penning-
tam avenwe, The seerctary wall be glad
lo Frar Do any ome who §8 operating
a wiareless stetion and weshes 46 gaim <he
cluk. Theie aic i ligrs &fF @itz om
fees,

The memhbers are; T, B Ackerman,
H. V. Berger, J. L. David, R. Hucrcin,
C. M. Humprey, E. 5 Preasl, W, F. Tense,
J. AL Thomsan, G. & Yerbusy,

HUGE TELEFPHOME AT BEX-
- P'E!EETIP-H. oh b
W ALECAMANYIn iatapraph shows o
disk telephione :gt Ehﬁ:-h ||'£.a:.ur-r-l. 18 Fest
higlh, Taiz gigante telsphome wis placed
im the rooms of the Western Il=iric ex-
hibit at the San Franciseo Exposidon.
This tclzphome in appearance i3 2 replica
of the grdinary telcphons wesd every day.
Compare it in gire with the common dess

4
k
" T
e
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Uncle Sam's Battleships at Night

Masniy wendesful el=cirical siplils  were
rodaced during the reecht fovdcw of Unsls
am's '||-.t|||.'a]I-.|n vai e Mol :I:I.'Err M dr
phistcgraph

Yerk City. Tha herewizh

light icto the night. Some of these search-
l-1g':'|! beams were aeen many nul=s divant,
Note the ilfuminated star borween tha
mais an the Hatileshia “Texas® ar e

Ieautilal EMzel ot 1‘11:'_}:‘-1 Hsndﬂ-:-n River, Mew Yok, When Lncke Sam's
rge

Mhove (€} Br Intcrmatondl News Serviee

Alighty Dreadasughts

kywadd Thelr Fowciful Spggchiizit Fesma.

thows two of the battleships illominated
Wik eleciie H,Hllll-: wenl the ;ﬂi_q;l:ltic grarchs
Lighis ilazhisg ke powerful baams of

ELECTROPLATING "WITH
g COBALT.

Frosably ne ciher poper pressobed 28 the
tpring meeting af the Armesieon Blociro-
cherezal Socieiy i3 of apch
peneral amterest ad e cma by
Mesaps. Halmws, 1larper and
Savell, dealing with the eles-
trodlepasizion of ceaall. This
is on pooopnt of the focts
|-||||:3::|| 0zl .|'||.1;i:.1::||5.': ihat
eobal sy well replace nickel
i s el sy sppliadione

where kel plating is naw
wsele Lo the geast 20 pears
cicleel plating haz been widelr
wiilies! 1w protect oilier mei-
pls, such as iron, from oxidas
|_=|;|1'_ :-lll'j B Ei'\.r g MNaislicd

surisee which would fake 3
palish, havwe am attractive ap=
pearancy, and oot enddy Sor-
rded.  The peclonmance of
nickel hos nop, boweves, been
tidel. 'E"w-l'.nl._-; if the nckel
has not en wneommon, and
axidaten 1w nol anknogn,
CCabalt iy i appoaranss  Some-
what sirmlar to nickel, st 1l
has @ Dlwish ool [t apeocific
pravity iz abont _SF, or nexrly
the same as nickel bul b
hapdness 35 greater than cha
of cithor nL-:!-:-E'I n':l; im-:n.r ‘Thas
is & very desirable quality in
a plating maccrial, ?J’H £lece

MammalH Telesbemp Mode] Wshibded B TR Waeetirs Elvi

iric €n, nf the Friws Eupslilan,

set shown :n the picture. This cxhibit s
ane of the moit meresting a1 the expo-
sibion. Al kinds and soles of felephmpe
spparatus are chown and demonsiszied.

trical condueciwhy g slighd
preaber than dhat of rcackel
Ag far s 2 phyeical preper-
tias are comcermed, cobalt would no doubt
be smiigdnctory oe = substitate for mickel
and woukl hawve rom:z advantages over
ghe lmrter.  lir wide commercial wee will

=l [lumdredls of horse-power af elee-
trical emergy were wicd :n the ligkling of
the battleships, ozl mic supplving its 0w
power af courge,

UDaring their siny fos the réview & boat
race oo place wiondght, the river Bsing
well Bghted by ahe searchlighs of the
_rIg']1LI.1,|::‘u|‘uju Peestilent 'Wilimn was an
interested speciaior at the race, which was
Tl I‘:J.' ile |||:l-'l':,.' crew of lhe mighty
"Wyomlez" A gingle smirchlizkt bem
marked the fnish 'me for the Boatg:
TALWT 4 novel race marker indeed,

The whele sky was: alive with infer-
erossing Deams of light durimg the evenings
and 3 maced bedatiful efect, impossible ta
descpibe, was producel whem, Tar fmarance,
Balf a dozen senrchlizht beams were
payed in one disediom over e sky, whils
a eomeilar Gattery of lght beame was played
past them i ilie cposile dinecioen. Soms
of the war vessels evidenced the exerciss
-|'|[ Eredl nmmeinnly 3w A .-;-|r|||.gi||-$ £ I:.ru]lr
itlardnstion effects, which were highly en-
J::-p':d ny she lage crovals parzding Hivers
gade Ldrive aightly.

depend LRI e cost of the msial and of
the :Iplmng aperatlcn, e ropldity with
which the wis cas be dowe, and the
zdborence of the deposit. 1he authors of
the raper provide some interestiog miloga
maden on these poimts.

Where  sustable  pleting  selubions sre
nseil the Ceposits {on a varlety of metzla)
are fomnd to be Erm. adborent. basd and
voiform, and =an ba deposited 5t a muck
nﬂﬁ rapid rate than is femsible with
me 1.

Although wirclss spparaias was  fdt
felly deweloged amidl 190, it 35 estimated
l|.'||:|1 over 0,000 lives have bom saved by
1= upe
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Baron Minchhausen’s New Scientific Adventures

ANGIH B B I
Bemg! Ban apglll
S tur[fh'.: f‘:-ntl
g Gl
A hearl-rendlimg moan—z
pierging «ry.  Then o lwg
ainous =ilence
BANG ! BANG !
Twao more shats mose terrihle than Lhe
Rrsf g -
=[hee:l Dickl!!
M ANTAET o
O, Diekellbe o v 0 0 0 -
Lest amiwer.
The pice irges
an the clild

meaned plaintively
in the o wrwisre
oppsaasive almmcs
Suddenly a lovw
owl hac-hood
charply and simal-
tanecusly 4 flash
of lighimning iflu-

mimated a segne
o f  oversEring
aread fooked

on aghaet—my
fmir atacd cm oendd,
I tepmbled vialen:-
I_:.'_' for whet 1 hac
seeis there was &0
werrible, s dread-
fuel, sa awinl chat
il ig pmpansitlz for
a human beicg 1o
ilespribe it ar
thai peasen I mues
reiraln.
EO§F & #

Maw, honcak
pdmit it Was tha:
me n good begin-
ping?  Yair 3l
deay that it
grinned yon,  The
trohle thess daws
ig that it is sacker
hard work to

maka
ainries. Maost
porics are nnol

wailli :udiﬂn:ll_ to
o

begin withe

'I'.mg: nr the head-
ing ard feel lukes
waren. Thea ol
rexd the Erit sens
temge and chafices
are you immedi-
ptely form the
ppimion that e
authst i nn insuf-
ferahle bone el
Ab thet you mor
de Bim an injuass

Mimchheausen On

By Hugo Germsback
The

Now i1 is & proven fnck, supported by
||:||||:::| l_'u;:‘.i.'lli.'r, hat |'!||'|'|i" it These I1A:|"E
ore  {ofd o fermimpbing lt’.iﬁﬁa CRCE
wlaried, wab s with & sty " ":I_'Eil'l
reading o tile, ny meattes how paanfol, and
oneR yonm lewe w00t tlies mimpes om ot
cincty-rme chaied ol of o hemdecd voil
vrll se= it thromgl o the eml. T's Tiee a
good Ymd”

1§ emce yood &7 made to ooad

thiniez he ia going 1o spring 2
hig eaeprise on them at sise very
eed B3 asothor goess tm:ﬁé'

the smart acthar doubles

=
Mﬂﬂ'ﬂ trosses yod and pums 1he real

il sovnEwhe=g {0 the middle of
the book, Then on the last page ac ar-
rainges for a tearfnl particg of the hero
and the hercime, intimating strengly that
the 2o will never, kever b coangicd,  Thest
leaved yon gl:-.usz'rt;. For i you Faven't
read dke entive sory e wese yon o
know thot they really get macried in the
end Cin the middle of the basxd F Bul the
gmact authzr sheplr tacked on a fow chap-
tere—afier ke end
=—afowing that 1he

heraine aldn’s tke
the  leso™s  Liver
arig thag lkewise
the here obieeed
1w the heraing's
epndl gnd o fhe
s af ber faog
pawrder,  Sa akter
things =wcame @n-
bepralhs fher pob
3 livorse—ar the
end Hf the Loak,
Thal*s what [ call
ol Consdruction
al a slory. Bt to
gt down to busss
B,

After 1 hnd
dusted myeeli off
sl had made mor-
taizm thal the wari-
oE mMmbera of
Ey afabomy werg
sill  an iatimgde
legnis wilth ome zn-
cahier [ limped aif
m e direvtion of
my home.  Aa |
WaL [l i R .‘:-u.-r}-
(R =5 1 ey Hroo
abhoue ir, I
cheekled inwardly
I twe giemd fea-
o that an

| ac-
COBNR oI ity wmris
i bruiges I

dored net clwckle
ontwardly; as
Fith General
Toffed in Frappe—

e worke!  For
me,
Bt 1 get ahead

aof myself agpin
and beiag foan in-
dulent to rewrite
this paragraph snd
patling it ahend o
e o a mve ¥o

will hove to read

ks, He prabable B
is omle o second
raie idiet  No
mEiper, youl went .
read his stuf.  That's where adveriisang
pava, Pul gomeshing rea’ exciting at the
beginming. oven if W has no Secring at all
am the pest of the story  Mest smylhmg
Eacy, the more mysierious the bettor, Also
advice to aothors whote rent camess dne bo
froqammt 1z lofger wol draw it aual the
better, For the editar—umless he 5 an old
crizsf gnd hlue pencils most of st willl pav
yon rexl morep for that depe ualess, af
cowras, kis senee of mor has gome o
smneh emtlecle, Meost edizors” hag,

{ Editarial 3-':-&.—1#’: Fownd 8 necetnery
I duBprees OO E.j_g'.r:' af Mr, Alicr's manms
acripl keore, ar ing rewarkd Drodiid cRERGY
fof perronal and reg saugiie—Editon)

.. ba repwingd amipdmded in midsie witkeEn! an¥Fthing sepmaling B

the hesi'ling v archably will real the rest
of it [t 18 the same with & stery. Heace
Dl yone parden for havimg lagen an one
fair advatage of yous it these times of
fierie ;1_||||.]u_l|1,i:||; “us [ II.I]1|'.III'_!.'- _!'I1'|:I_!:|:
rescr! to umumua) mean:, ewen i i e
agaimst all interrationa] laws. Jusl [ke the
erman submarine warfere.

Of ocoree, 1 muest sdmic that he pla
las its defcets, For with femele women ot
don’t work., Yoo ser they are foxy. Yoo
can't foal them that easy. For they have
a cantznkerpus habic of meading the end
nf a slesy Rrst! They lwgh uwa their
pleeves—if sleeves aze o siple that sexson
=amnd the poor simp of an oothber who
adriahe, 1015, by . Ceradbach A gl spterced,

it as T wraze i1, Td
Fou dor't aspreve
al rh-:l_ T sagzesy
that inssend of
reacdimg the frst s hgimp!l: Arat, 1o read i
after the coss that fellow tais  That will
'\lrl:p'!”:l: inallers r\!'ll'lil-l‘.l_'l.d |_l|.

The tacts pre brigfly theps: At che very
b of s siody T have told vou hew
1 hed Been of immeasurable henefie pe e
hemwas row, 1 bl yow how 8 president
of the “Americin Wireless Mepse-Trap
Co® T hadl rig the conmtry of mice znd
raks. | Eed told vem how faz-famed § was
fog being the ficst man e @ik all zroend
the glebe with my historic wirebess 1eles
phone. The vame af T, M, Alier in liaksd
witl: the groatos! sospisds of tle worhl,
For that reason T did ne: think myself im-
modest when 1 weet to see Mayor Ferah
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Coddlemaker, of Yamkion, the town of my
bireh, wih & sleple suggestion.

There i a small triangular plot at the
imergeceian of Main and High streep, It
had come t3 my ciss 1J'a... o :l_.'l'llhl:ll;' had
bem focmed o LH.I"I.'-.HI-I:I 1hiz p'l-:-l: frum
thz city with the obicct of osening a com-
bimatiom hat fraselurter, Bower and bass
ber ahipn there. 24 the caly would have o
grect 8 monument to my boosor sooner cr
lager, ned as the site was ideal for this
purpose, I went m the Cuy Hall and gald
the Mayor =0, [ thoeght [ might as well
arrange for the monument during my life-
Linie.

Mayar Coddlemaber, wha had  aleays
betis & staunch frieed of mine, rescived e
warmly, While T explainsd my mleiion 2o
kim, the ¢olor of his useal pink face
chatiged to that of 2
fresh Boaled Jobaler.
Then it went OVET 10

told the ﬂ.'u:rl:l |J1.:: the esaril wig oot
standing  31ill, el ly 1'||lr.lEJ|l. Eut
that it spun :unur-d ﬁ. ntopl Wheres

the werhd poled fum at him and his fellow
citizeny plapiully intended to bura him ar
1lie aizke, Mie: Gulileo waz a El,'i.'lrﬂ'. talkerr
snd an t;ﬂ:unl sdveriser. Fe kept tell-
II:IH_ ilig=n i i maniiy, atsn what an ad-
vantage it would be to kave the earth spim
arunicd, becanss Lr\'r—j":u:']' ﬂﬂl.]d. gel =
rids dar sothiag. and o the trip arpond
]I"-l_:1 rowpidln sew 198y of e weeweiy i 1hie
univeriz. He also was esreial o 'I:§| them
Bhat 1f <he earth was 5 sasel atill, there
worald be no scasons any lofper and, fur-
thermore, ore side of the glole would ave
g perpofizal day mod the otker zide 2 por-
petuz] night.  [f by chance lialy skl
epitse on 1he dagls side wall, gocd night! !
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o laaws voor bell me 2 abaisr i

S opomrse, Lowall Eell you. bt €7 B
gen, wiwete did I stap last aight...... O,
yiseo.. .- 1 helieve my gowir gdvs oul
whest I told you of my Brst impressions
after the “fuiprplellzs bofd the carth be
hind,™

The mosi overniegd waz full mnd we
could almase see it grow lacger as we
rushed foward it throughk space &t on in-
.:-.;d'Lhz gneed. Profegsor Flittervix and 1
Tad caiculated t5ak we onght Lo traverss P
HIX0M miles geparatng the mcon from the
carth in aboat 104 Eoues, This is an aver-
Lge -q-_!' 2 S :|'r|1||.1 aEi Luur wonl oy sbeis
cxcessive, bat o reality @ od2 bob oa lpw
tpoct, os speeds go in e snivesse The
valealatize is very sicplk, to0, amd well
kacwn po astrndmndmers

MNothking verw

2 delicate shads of
pucple. 1 know now
that kiz inngr i<m-

8 the moon really a dead and barren world as our scicn-
I tists contend ? The mwost powerful telescopes can only

eveniful happensd
dering the trip to the
ma . Flitternix

was  busy  with  @se
tromamical observa-

perafure mmsk  Bave tipms, whils 1 was
risgn from 1" im engrossed  with  ghe
';J:u: :h:l{;':l to 1507 im scan the moon's surface, but we know nothing of the interior. ::?;:E!';I!:;:f st af
L b 1= - '
uier. T began ko, feel The versatile Mdnchhousen hos been doingd some explor- For the Gt boar
: : & u e r e
o e S5 ing and he tells us a few things, which somchow, sound  foo ihe e
:t:;ulu_:h al.uflET- -.-ulii-; plausible. Incidentally, do you know that you can jump tl?r':‘-ﬂa::-q -.-.-?;]J-w*mhi
fmse won i ) i 1
have been decidodly thirty foet high without much effort on the moon? If you ruhn_'.h-:-fm Pl:tﬁameuﬂ
waeinl just ke, whag Fredsmie
Fearine thet His don't, thiz story will tell you all about it,—and a good thesnsclons to Gy, due
Heoor was abont ia deal minre. to the sudden, almast
Llow up the Cidy EFall tutsl, absvoso o
wilth fds own gwersin, 3 _ gravity.

I cendered him =
glass off water. This,
Bowever, did mot have ;
the desived et an bim, bl instead he
toak oa four shades deeper of 2 beawtiful
:lurplc aml ematied e comicss of the
alage in my face,  Mest of &t went down
the peek of Coddlemaker's seeretary, who
wag working with bis back terned taward
miie, While | wheded around to apclogize
e the seerztary, Mayes Coddlemaker, who
13 an ¢x-proochighter. ook me ‘)ﬂ e najp
of my nock and gpan me around Hee 2 top.
Thiz zzcemed o limber hom :l% samcwhat,
asd he Decamp so delighied thag he oried
me out Ay @ carpiwesper. my face forny-
ing the butiness end of e gwesper, His
l'].u-nnr tl'tn amuscd  hemscik :l-l:ll-' LOE
minmies in playing Lall wiil me, Iill‘i{
him by takiag the part of the Ml
senge of lhomor Beang  wolly  delciene,
fualed t3 s¢c the joke after awhile, | .{l|-'_‘|.
His Humor sa Telween my ramd irips o
1o the ecilimg and dows i tho B -'Ifu'ﬂl’ri

LEL

He belowed :omcthing about hira and
the bown of Yankton Seing made ihin een-
tar of derision with that fool “Mianeh-
banmsen™ story of mime, He playfolly abiled
that T papLrs poked fmn at him day and
ﬂlﬂhl for ledding me stay oot of che lustic
asylem. He nlso menbioned that Yankton
hai hecome a permanent feature it all ke
comic wwpplersenta of the sauntry, that an
arroent of my hairbrziesd siory T Bad
definitely rained not onby Fis caresr, bat
the Tiars of the fown ag well, He j::!r"\-
fully rernarked thial bz bad been Hehing o
Iay lands on e for o whale monll and
he thenked me profuselr for havicg satia-
el Bine Tz ! 'ﬁ'u'l!l!j]_ll_l 1 he dumped nes i
hi 'H'Fl & Laskes I:l11ﬂ whalz s SECTElLFY
Bield 85 o Uil LS Henor i;-lll"llli"l‘l LT
washe baiket with & flourishe Ve rthoot waik-
nig L :||ll||=|-:lu- lows a hasty ﬂ-.l' B bure.

Mow comcs the parasraph whese I had
dlmstes] mypself, vie, ehin See aluwive

Lm my woy home [ srmpathszes dlerply
wizh Mr. Galiksi Galiles, of Pia, Ialy, He
antqe ook a focl ootion im his Bexd and

o T S e PRSP T T R T Th

Sa they thought it best to ket Galileo bave
Tis way aml passed 2 resoludion to et the
gureh apin arcund indefiniccly.

ot tha: [ wan: tx compare myssli with
Galilea, For e it from me. I aaly men-
fin it to show how mipaided ihe world
i ot times. It wos zo in Galileo’s times
and i 20 now, In years bto come my slory
ahowp Minckhawsen will be belizved, jnit as
Galiled's preposterons idea that the <arth
moves is mniversally accepted toeday.

Just now | am g martyr be o ot camec.
Ity e time Yankton will erect that mena-
fMERL Enl.;r.w, ar I!_q; n:n'f 15 :1‘|:|I: [ M, Alser.

" -

"r'.-'hnlr_-'.:. Mirehhausen's shortzomings
maght e, be certainly iz prompe [ I
were his wike 1 probably wouald adere ham,
for e ls always on time io the seeqrnd, [
there were a Mes Minchhossen [ ary sure
gll..g o 'I.|.'||:|I;!||d bixve go walr '.rn:I't the sup-
for him. He would b fhcee on the
dc:‘.. or ke weuld have 3 mighty good ex-
cars, and be it said here. Mumelhaoicn
dom mat make exomer 33 o el
My clock had jus begam steidog dhe
eleveaath howr that evesdig whee, troe o
hia word, .'hll.nrJ:h.n'n!l:ﬂ “called™ Therc
was the familiar, piercing screech in my
'phoncs, growing lnl..l:!_r and londer, ard in
ancther second commumicziion  between
Manghbaszen’s sfntion on th: mgon and
my awn gftdon in the sleepy ofd town of
angten, Mass, was onee mere clablished,
"Gond evenieg, my dear Allee” it ocame
il cleat, desp bomes, i lllh scpilehral vodes
T had came o eherisl, “are vou seady for
=or mightly chatr”

“Indeed T am, Yenr Exeellency,” [ made
haste to reply, “how is your health tms
iveping I :

“lesfect, perfect. ey Boy, Never felt

better in my lide. The nir mp lere is so
invigorating that T acteally grow pounger
each gay!"

"Tat 1 thewght there was na air oo the
mpan, my dear Baron. T am read anxlons

“Faferaicilar,”

By loSger auhh'.-:' EI}

the sffrzcton of e
earzh, due o i1 gravisy wisalatar, wWaa anly
-.u'I:u Fn A T ll.-r s el wanal A lrda-
tizn, But as we wene some SO0 miles
distapl Trom  tha IH1:F [I-| |:||:||::-|1nl|r.
feeble attrmetlon bod Swt Jicle eTess on
cur bodies in ol inside of oue dlyer,

Faor, acording wo the bw of gravitation
car LMd-ton fiye: weighsd Sut LID I ot
this |l| tance frome the oo,

Fhtrermia was U Gest 1o Gead this ol
[le hzd bem f-:nln:mr; 83 the plame: Mass
with Liz haisd steelchicd oct bomanl aze
of the glme pertholes ovefbead. While [
beaked oi chis beautifal jhul.'l I sudilenly
beard Flinesaix exclsim, He was eying
kiz asm i astcnislament. lt was sE0l oud-
ﬂn:l:chr.' p bur podeileg shghily apuareds;
gkia i3 what happered:

On earehy bis arm weuld have fallen
s I:-|:r hiz side of its cwn accerd by the
actlen of gravity, the arm weighing, let os
agv, I to QY Jba.  Ieside of the “fapers
eretfar® with practizally no gravietion, his
arm weigleed less dhaw 110 gunee ; fursher-
Mute, our feet were still polnplng rowaed
thae cartk, whers thers was no s aviaiaoneal
aftraction, due to oor gravicy Icaslaeor,
The enly aliraction coming from the moon
overfend, Air orm mar fulled sifgkeiy mp-
ward by a force of |cu than ome e,
To bring hle arm In i nermal positien
it was necessary Dor I Lo wse Dis s bes,
which Fe did with 3 foslish grin

We then awilched on the eatire 2far-
condum netting, I|l-rrllll'r insulating na from
the rhl}nn: aftrecling alo. We were niaw
ma longer suhjedted ta amy outside grovit.
Liemal attraction of '|.|1'l' xind. ""!lll 1k
TTerersrion” alae te it mameriom, oo
btted o move Sorward i space with its
origimal speed.

Horee curioss oheonomenus were mow o
ferved by oma. The mouss of |:|'|.- “Inler-
gtelier™ beimp relatively small, its fores of
graviry wag bur very minute.  When ¥ou
consider that en exrth this globe, with 121
volome of Gl 000,000 Dl Sl W00 0HF  ome,
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ptitocts my body with 170 1k, o3 i sor-
fuce wou will understarn] that the wolacs
of the “Fupersrelior,” with o 1,000 tocs, i
accord wilh Mewilon's law can aifrac: miy
body with et e infinizepimal {rastion of
- ]_;l;r.“nﬂ. Tinfjgrr_ f‘rllr‘ll-lr:"ill_lr .EFM*I-HE.
cli obgects mifhm owr dyer were wikasr
wlghr, ; i

‘or & while we mrwasd gursclves with
add experiements. Thas 1 wonlkd Lt uf
TFlijterux with may Jitils finger and plase
him on my ovistretched paim; ke weizhel
less tn me than if he bad Been @ eliicd’s
halloom. Euasber, my WErLer, Hﬂl:’lﬂ_' farg=
less ard started fo jump sround, with the
result Ebmt b owent elean ep to the csilmg
with a thump. s body being elastic he
came down with the same speed ag he had
paone up. There was another thamp and
ke went right bacds 1a the csling once
more with mediminished speed, He simply
could net skap any more. Ho was Bke a
rulder tull bosnzing up asnd down, There
beinz ne graviiztional force to retard hig
spen’, ondy ile air in the room as well as
the frictiom o his body againig ke cedling
smd the Bonr: s acled as a shight heake
to mhe mp his aergy !‘Hﬁiﬂ-ddﬂ- -::rE"lmIJ]_:!.
Tt wos, howeves, aa slaglit thas aluer
had bouneed tack and forth same 3
gignes, Bowiimg Teighticlly all abe while,
we 1aak pity 0o him and stepped him wihih
GUE hamii Afwer ibat he Lecnne very

reful i kis movemente and we found ot
wite ta imitate him,

We had bp move sbour very cwtieasdy
and wery slowly; any abtbtempl o walk
%uicl-:,, {or ingancs, wos disasivauk,

witer, it was eoceedingly daMeindy 1o a4
guesclves ooce stasrled,  We eneld,
course, walk oo Lhe cailing o on the sides
of the rosm with B equal facility as o0
the Naor, for e reason thal there as 8o
Vg ar "dewn”™ i free ipase  You could

dowm mosd anywlere withoot denger
ef falling cr even rolling,  As puc bodies
had o weight, it eatlered not where we
by dows, elher. Thas, stretzhiag vourseld
cuE, with nothimg bt ihe sharp edge of &
chadr supporling wour back, Wi X5 came
i le oz laying oo paur 2ol You =g
wou weighed netwsg, cersequently wout
bodr cauld mat press dowm hard cn any-
thinz, and fes that reasem vou 4 nps

Riy feel mnocmiostable oo aiter how

i SEMeC.

N’]‘E‘m mase Oelightful cxgeriment, bow-
ever, wns when 1 feak Flitermiz amd
brougkt biea o the comber of the ~luler-
sicitar” wmle he was sleeping. thII'.‘!n%
mr Fandy gwry from him fwe remained, o

cesipae, whepe o was, i ¢, puepended i
sbdale withou: anything sepperting him.
There ®icg no Etru.‘ntp' hz ecmld mob fall
down ner up, for dbal apalfer. then
walked on the celing med called bim, In
a few secongg he wolke ap, 1 dkisk he
must have heem the most sufpeised man
in rhe umbvesse just them He hegan -'-13'?!:-
ing ke alr :|.1:|:I}I.-n:|1-nf.-i wildly gbout him;
vou fee he d.uqﬁi‘n: e was still on earl:
il D mapined he was going te dall
downl That goss o show jmw  Slrong
halits smwl imstencts are. In a fow seconds,
however, i gomembered where be wag and
“uml up..  Tle certaioly locked ludicroms
iiting guipeaded theew In midair bege
giyg me to pull i ethir up e dewn, |
why 50 comvulied whh langhter =1 Bid
helplessness anl U sifusiion was so droll
that | rosolved te me the experiment
thraugh; for that reason T tcld mm that
I refuscd all assstamce. By dhat timd b
had betama integesie] n the situatcon hikm=
self aad afsee thinkinz o linle while b
Begas Jerkicg his Eoily Teck aoml E'trlr'ﬁ?n!
i the fashion of an acrchat o a fwacgng
frameze. This gave lim lawly  soficesnt
neoisencies and o few secends ke had
anded lasghingly o2 the cpposite nall.”

1 w24 liszened fo the Baron with amose-
enent bai | knew thal what he had sald
coincided wiith Kowten®s liw of gravigs-
tiom.  The=re Wad, hims=ie=, gimr puint which
I had revolved im miy mind amd which was
nnd clear 50 T corimenies @

“What i'w:lu have j'_u:.'. relzted i comjacnly
rxoredisg Ly inLr'rE:-Ihr:_ my dear Baron,
bnt tiese 15 one pmnt 1 waild Like vou ta
elocilate . Tlow did_jen fnally effect the
lardine an the soeom &

"ol s impatiert, my dear, T was just
coming o thet. When a: the end af the
1760 hur we were but seewe miles from
the surfrce of the moon, which by this time
Bad become 8o big tlmi it Slled cp most of
the sxy everlad, we swiichsd on the por-
ticn of che Marcumiom melbirgs tnmed tos
wurd the msons, The other halt of the negs
tang, which herebofore had msalated os
gra'atahssally Esson the earth, wns fhen
switched off, Wow the earth began gallisg
k3 RFaas ard ik p Iew smisiidcs. wilh oor
romenium experded, we were going eanh-
ward cnes Earn

Immediately . we rteversed the cursesty
19 the Marzcninm wire nsting, with the
sowels 3k owe fell foward the moon agoin.
In tinis manper, br manizclating the 3as-
coning neitlag, 1 eeald vary she speed an
well ms she direction of the “fuborsfellar™
at will and within 2 shor while we were

1 I 3 1 e B P
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tut = few miles distant froms the mooe's
surface. We carefully stasned ita rugged
duce wih duar glagses and we Enally de
ciled [ emake e I-r:d:ing in ths Ha
Leawn to astronomess as Mare Nubiswn
Thie plais, which i pasl aeons andeubieds
lv was part of sn oocan, bat now devold
of all waler, measnres seweral hendred
fisilza asross and in some sections i has a
Very lew=l spmrrance | moreoyer oL loaked
sasdr like & dessri throwzh our telescopes
ned we decided thet we eomld pobably
naake 8 swcocssinl lendicy thero

[y carciully manipolating the swilches
gontredlng 1he Maszeniars wires the “Tnlers
sbethar's” wide Innding bele Enally roclled
ey over the volespie psnd of the moon
and the Erer came 1o s deod st0p 10 baurs
zfer leavmg the earth,

[3 wat a sufreme memest, We owers
the Crat bomang ta lund o the mosn and
wi were Blarally guite overcome with pma-
glon for some fnpe, Had T ool Teen the
firss £o comyuer apacs and Break away ros

July, 1915

the emrthi  Was T net the Columbus ol
2 new world, a world {aF greater than asy
explorer ever discowered ! Had [omt
apeied the coanr of the Lp.i:lt..'li! thal had
tien locked 7o gll morsals sioee the begin-
|:1||H: of par ligls world? Sad 1 mot
throwd off the Zetters whish chained
I:'uzl.tm'i'_:' 1o I o, sordid panct for
pLons

I think | had a right to feel elated.

Hewever, hard work loy  before wb
For ceiturigs It had beem she gonvctan af
scicitisla fhat the moon was & dead worl
devedil 2f any asmssphere, waler ao
vegeltion, OF cousse, o the absence of
these three reepseiiies life coull el exisd,
This we realized cmly oo well, buk 2t best
the e=rils  sciemtisns had oo absoluie
procts afier all, ther gorchsion: wers
butr theories, ahboegh vary W ansihle as
well as comvissing thgories :

‘hacwing all this we preseeded very
ctefully, The frsp e we mads wan
mwiardly tp aspestaim 1F cherg was ooy
aimospbere on the moun, This [l was
vory simple. We opeacd a osmall scop-
cegk leading to the polzide amd we len
listened with sirained cars, e had tried
the stapoock cregt oot in space midway -
viwesn e earih and ihe moon and She e
kad Beer drawnm oot with a lood i,
While we were listenang 50w (BiTe wii N
Bisg, Lt we sotild feel the ale helng draan
gt swwongly from the “feterntellzr® when
placing 1he finger co the opening of ihe
peogcoh,

From this we comdduded that theee eanst
te gome kind of sn aimosphers om (e
paoen, although probably o very rarched
cme.  This rcEn::.'-nd par answly imomnse
and I suggesicd at onse oo 16l the lenar
air of Peofesscr Flerni<'s canary bard,
Pez=Fix,

‘This was met with violeat oppasiizon by
Flittereiz, whe sde the counleramnggediog
b tmy af of ke dog hest the dom being
Epsrer, my fox terrier. This seggestion
was ned met with wild enthasiaim -
pedf cither, and a dimidled  {ollowed
Fimally, hawever, we drews lots ned 1 bost,
Buster therefors wag e frs! lercestrial
keimg to imlale the lumar aimosphere,

With & Btovy heort we placed him into
the &l ector mnd closed the disor Felool bomg
ke was now m the nir lods. By moving
twn levers the emitsile doag of he er.'I.ﬂl'
wms opeged and Baster was in ihe meonfa
ameiphere.  Im arother second he lad
kanped 1o the ground, enxiously watched
by us through the ghss plate porthales.

We gaw him seafnz ad Erel, wherespon
he began cocghing winkemily for snme mins
ates,  SNdter thot he ceemed to become
jaigter and he tnlmrrtn-r-rl ta walk araond
in a curiows, exeited manner, ae L wndee
the inflnence of & drag.

e sapld wet wederstand this, But con-
bimued watchicg Fim witk concgrn. Withe
in ap howr, Twaever, e wemed to have
Eeeopse acchicistized 3nd he behived mors
eanliy,

1 resganad that if Busier soull sland it
we conld, and I #3id so ko Flileraix. The
profeizar was of ile sane apinion and we
derlded to pske ik Ve ﬂﬂﬂ'td tie doar
cxrefully, lealing to the cutside, drew
feen hreath apd stepped et In amother
etenad we had BEnded an tlie gusan,

The fi=ct gensalion was @ olFgiEg sEnging
i wear ears asd the cariows semac of IEE?H:-
gicis of our bodies. The lutter congatlom,
however, was et Bow {0 us as we had
experiensed it alremly in the “Ferorselior,”
dum= o th= abaeace of graviiadion. YWe now
teok o carelal breath and siarted to cough
vislently at once. Ner could we step it
at pnee.  The Yair” which we lshaled

(Coatmidd an foge 1205



TJulv, pr5g

THE ELECTRICAL EXPERIMENTER L

Electricity Helps to Heal German Soldiers Wounds

ki photogrnph shows & number of
woaimded  Gorman galdiers  under

export treafmest moa hoapie] for
the woundod, As will be feen, gome of
tae soldicrs have their mrms instried in an
q-]-n{“'l.{: heating oven, and §; hag been found
that this head sronk
ment acte very fo-
markahly to remove
pifness from the
s amd enuscles,

The temoeraiure of
theie oveRE 05 wvery
carciully wialehed by
meane of the ther-
fsosncters, and the
goldizrg recmive tns
trepimenl A&t oreguar
peciods each day un-
til  they  are thor-
cughly well and ready
for the front agnin.

Thz ¢lectric oven:
shown have becn nsed
conziderably  n .l'lﬂi_*
privafs sl seniare
ums with great suc-
tris,  Tliey oompraac
am  elzetzica] heating
slement cirnuissg af
i wire of Fibhcm res
gigtor, which begomes
eated 1o diffgrenmt
degrees when the
electriz carreas iz ap-
ied, depending upan
aaw the difeorent
soclions of e hoat-
mE elemert ang Can=
weted  t the lice
wWirss,

Az szen, cack heads
er has :1 marle swhechbard on same
which contains the diliercnt switches zor
i amouat of carrcir wsed, amd

ad justi

Th:s Kalsce®™s Woundeod Heldlies

whith, in teen, poreis any degree of heat
wanizd 1o be kad readily,

Somc of the ¢lectrical ovens for this puog-
pase are much farger than the omes hege
illnstrated ond are ndapted for heating the
cntire leg cic,

Alsn pome of the gwens

LOUCATING bHELL FEAGKMENTES
{44 QITH TR,

A omeethed of In:-n:.l.la-uﬂg thell frazments
ar other pives of mogoeiic mal rr-m.l i
the human body, which has cecently been
wested in Framee, f4 ommied i ilie Exgineer.

A powericl aliernat

Faots (L} by

ara built |‘1 stich a chape that the abdomen
er back ! the patient can he heated as
well,

ELECTRIC RULR COMPOSED OF
18,000 LAMPA

g'l., "1|_'|4|: welecinic I.l||r||p_ I'erevrith sl A,

nas bailt for the Cmcinnats Expestlon in

1885, This lamp oconsisicd of & Fagm or

frame made ol wire and havieg 16000

An Carly Odissas Da%kibid dn the Farm ol &
Moneter Lamp Buls Contsining 14066
Hegdlar Siee Bulbis.

eleciric lamps fostened on it The “Ala-
sieent” comisisiel] of & A-Tach |'l]ll: b ni 1
ithe farm ol a regular flament, and red

eictiiie Bamps wess boilt wpen it When
the red Bamps were lighted taeir rays pene-
trafad the glass of the owter elecine bulbs
and pave the apgeargnos of 3 Fead gganiic

lemn. This photcgraph &3 irom (e won
der ol collection of Wil am .] M Heer,
the emiment clevirical cognecr aind Ei.'r
|l|.i||:|l ;|F'.i.r:\ ihi- .ll-\.'d1.1.|-|l_' ak Tlllln:-p- A

Edisoat an the development of the maon-
alesgent Laragpr.

SELF-INDUCTION OF SOLENOIDS
O APPRECIADLE WINDING
DERFTH,

At the April ¥5 mecting at the [mperizl
College of Scence, Londgn, 5 paper by
5, Huotterworth waz read Laving the abeve
tile.

The existing formwule for eotls 2 thia
type, wie thase of Hosa and Codien, of the
U, b Hurcos af Sandacds, Washingtan,
I ©, are shown o be inaceerate, the error
amounbog o one-hith of [ por cord, for
the best formula when the winding depth is
onc-terth the dmameter of the coil. For
preater winding depihs the offor ia larger.
I'he | maccurney in Hosa's 'u"'JT ula 13 -ﬂut 18]
l1||. |II:I51I_.|."|_ |,|-I. I|.|I|.'¢".111|"-L HT tu[rﬂuns I_|'_|I'
thaekmesa, whale in 'L.vl:-]:u:ll._: formela the
orrer is Cus be the approximate mepthed of
develepmend. Mew formule are developed
by methods which are free feomi sucly ap-
proximations, nnd which app'y 0 any |_rf|l
for which the lesyrth |z greiter than twiios
the dinmecter, and the winding depih is less
:Il:u-1 one-teath the diamster. These fors
mulz are capable of giving eight-Nyase ace
curacy. Simplited formele 578 alsa ziven
whicls ar= auitable when :-||t'. Fonr=lrgiers
:Llcc'nnrj-' ie regnired,—Tks Eloelrican, Lon-
[4[=H ™

Undermored & Usndorwosxl
Make U of Dlkelilc Oveils L Lhalay Lp Thele Sofened
Mwaclcs, E

iy enrrent eleciros
magnel 15 Drought
nicar the region af-

bected, and b pres=
craw of A magmetis
By wrthan the fAealy
1 imlicated by 3 per-
ciplible trembling of
the | serface  at the
immcelEle lxcali
By feeling e En;‘},
the siirgeon can sasily
fmd the = whete
the ' ircm !u is
strongest, Somd pan
thasa Tﬁc:l.:: the [rag-
mént  of  projectile
with considerable ze-
EAracy.

The zcton of his
altcrnpiing cLrretit
meshod of lccatia
Pleoes uf aron or stoe
wleh  may becoms
Biiried mm ihz Hz=sh, §s
lsed mpon  elesirg-
magnatie  industion
T LR W the 7o
partazlcs or frag-
waenig, Jfue s 1he
powerfal  alicrnating
wiagnetic Aeld of Sux
created by dhe AC,
magoe

The pieces af iron
e manifest magnetic qualities, owing o
the curremt se: up by indection in Cwem amd,
of course, will alea mandfest movement, the
same as Ehe acticn taking place in am AT,
moior, eic,

Other meibods in use comsiat of the
XoRay, the Indeerion Balimee, eic,
HOYEL "HUHIEIL'& 1_3]:1":.'!".!!'I:I-" ELEC-

spectaculns eleetzie sign, laving mp-:'r
.i!'r o o lelad ihe atiention af e mohize, &

Ilestric Sige i New Yark Clér F'.p.lluﬂrl..; fha
“Houing Buys® el Porosketf Mamsg

giown in bl allasteation herewith This

sigm 18 ome of the many marvelong alirace=

tiona along toe “hay White Way" of New

Tork City.
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THE FRIAR'S ELECTRIC LANTERHN,
Ywerraiihi

A e eloctife laiciie illus-
trated was fesitly ?1. o0 s innrket
The lamtern fms e sbapw ak an '_|'||'|-'..|::E
@il lnmp m which the ol ol hes Dbagn
sulstitaled by the modern dry batlery, Ens

Feat Elcetrir Hatlery Lamp Knoon oe

“Frlar's" Laivlern.

climinasing the accompasying dirl and don
ger cocasiongd by the wiz of wil

The bastery af this lanicrn 15 paarantboed
ty the manofuciurer b gise e haocs
eontinwows apd 10 hours infecmittent serv.
ige, nmd while the Toel is nol goite as cheap
a8 i the old-style oil lamiesn dfie come-
pemsating feainres o reduess sal ety
i the new Frar's lantern make the duller-
ence in cisl well warth white, & haedy
wwiteh on the baze emable: the vies o
wrm the light on oor off.

A telephomg eall & oordinarly answered
lo-day in from three 13 hve F_-rcl'-il-'h. In
the first ¢echanges ie requirsd from twa m
three riumwbes, &g often a great deal
lemger.  So2l serasxe would sgnece the
present bosmess wodld.

ELECTRIC SIGNAL FOR AUTO-
MOBILES.

A eleetrical eignal 1o ehaw the dleection

in which an aulorwhi’e i 09 lurt as strect

cormers has been mmveidted by a Ciliforaia

man.  An arrow-like indicstos arm, rotat-

Tae Wicws al New Hlostre Awtsmsblia Xipasl

atle fromm a nocmaml vertieal pesition o
githes righy o I..I.: ann:. cpersted by elecirg.
Inagielf ns lettes tlie C HIH. Ak R
those in ihe rear that the vehicl: ia aboat
to vees off g, An electsie bimp ot the il
ol The reficctor blade adds to the usedul-
s of the device at might.

THE ELECTRICAL EXPERIMENTER

FLaYING CHELRERS DY TELER.
GRAPH.

[Zari ez cheker games '||:,- 1.:'||:F_-|P1 ars
nat mecomensn, fisd atber Eac ::"'\-3_.,.} witk
i the ||.-|_1|"l. af Ty iy T'.'L-‘I.H'D Failrande
had boen tmansacted fnd the weary night
ATATORs Felifn 10 their roome ts fepo
the tram either departed or prssing by, the
soumders click off mystericus narbecs
whieh secently have bBeen splved as che-ker
toarnarents by wire, the contegtacis being
I{I-.*n::m-!'aera- losates  maay mmles zspart

any umed cekier |:'. Bt Ard In acticn
it dilire rilread divisacns,

Thw aveomcinying pletogsaph shows the
ofcrator pu 1.|.n;z the ::I;mr.l.:i'u Ba o] ails
vagilage 1m A very exciliny game. The syves
fcm wmacd v very smple. Am ordisnry
rheckershoard is marked from 1 10 52, in-
closive. Two scts of chezhers aee ased by
each operator, A the smrn of the game
1tk cpormiors deeide om owhe @ firsk b
mave, The fesr mover olicks o 1 1ha
Morse celc fy folows: "L ke BL of 13
i 18" of wvice versa, of arcording s the
s of Lhe ixcard he :I. woats,  Lsmally the
AT g ilre: -:|| Iai ;||1l.:-| e whether 1Il:'l'
have seledted t9e réd o blade. When a
Eing ig macde 8 s faswd over the wire,
and alihosgh the contistaints aré for apart

Hlaying Checkefd by

‘lalegragh.

vel ke gome [p pa Enfersssing a2 if dhey
WEFe aredlend -II-_I]II1-|=:-_' el aflver al par aine
tabdy,  Progueetly other cporolors: alomg
iFe lEne met their baards in ariion il
walel ihe gome by fellowmg the nambers
as fbey come over the wire, maving the
checkere om their boards accordingly. The
operabits =y it 05 @ great pastime

TIFFIMN BADIQ CLUE.

A new radin ofganizabion was organized
vecently in TiTm, , with five charter mamn-
bers aod his great promize of rapidly en
,q|'l._l|| : L3 EeEn 1= H ! ||r|

The officers elocted are:  Presidest, Jehn
CrredAMeEn p vie-piesulent, Panl Frederick:
setrEtary -'-lll‘| 1rEasurer, I]"'j[' Bugle,

I+ i desized -\.|'.E||. .‘-|'|| ant reliees r:|.|.|-|,||-

menters: |!l'-"1'9: within coms T ,|.|-.|.; Ll T
of bR a5k 'l"":lrrl::I-rli.'ll'li.'l aith ile scre LAY
in arder 1o wigden the influense and ac
tiwitia of the crgamization

Black .."||1|I:|:|1|'11 15 exsellent far paint-
iBg "'l'=_”‘1'-‘“" Jnttrements om comnt of irs
i_'ﬂ.-'.ﬁ'l |||-|:'|:|I||'_:: r1alis 4E,

July, wug

TIE 5TURY OF FLOWERS WITH
THE AID OF X-RAYE.

The apglications of the X-rays io the
jaudy of phenometa iavi '1I.r]I: withour ghelr
aid =onloually iccrease in number.  Oae
of the |.1.1-st scicntitc nees found for thide
rays is in sivdying e mner stroctore of
flawarz ond frait bode. In some respects

this 15 o leetier =u-Alaa] thaz |'i'\-.:-r|.'i|l|:_l; [iar

Snedy g Flowef Gfewth  asd  SIFacriore By
Mmns of i X=Day.
e slucy of cerinim parls of plams, cspe-

cially while gr 'n».jrg

The |:]I" ||.'|E,|.-|:|| i lirre el is that of a
rage Jemg expmmed by hq: nid of X-r :l.r-.'.
which are prodimed 1y e Xaray to
dlnced abowe zneg |:|;:'|!'n:n-|h| 1 a high-ten-
sigly mmduction coil, T flower i3 placed
an o box, which may be 3 plaieshalder,
mnirining the photocgraphic plate,

o Althovgh mes: elecisiz mctors contxia
rom ecores In :I‘.h'i'_ MICNCLE §0MMe TEO0500E
do mot fmave amy oaeed i them, as those,
for iceionce, wmod im recording watt-hour
ilera,

1 s nowe passBle b fransmit ond reocive
cight distinct elmgraph messages over a
commman clectnl of Twg wires,

A FLASHLIGHT FOR THE PENCLL,

While there have been many nowvel ap
'||.'-I|:!||.i|' mis  made et I|:|. af il |-1-|_-| 13
flashlight, prabably are of the mast skl
for litera Ty "lhlr]r sidcli s Fepuaa feEa ale n
that shown i the Husteatice, and Eriataedy-
|.'||..' a complele miniatures el e Nashlapgh
with batrery, zdaptabls 40 a peacil

A glmple awiics o0 sane mmaliles the user
ta |._|:.Iu;-¢ thiee light '.rf:-{:nell.u desired.  Tlis
cevice 3 extrensly siall iafeed and. ean
be carrbed inothe pensil pocker withowp any

ol Tor Ressiers Swrrd
U Miecin ke 'i..h:lli of i ﬂ:r--r "5 & Soall

undies bmlging.  One Lactesy wil] last a
fewe pacmths with ordinasy "w=e, Suell 2
pereil light i+ past tlw thing fa- tzkin
down noles io :|'Hlnrz,. wacre tlees andi-
foritm is darkencd; lesides, it has mane
ather aafel applications
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LUMBERING TELEPHONE SIGNAL
SERVICE.
|h Fraik $ Ferklms,

Tl'h! ST "-"""-E lisrrar: wong, Fige, 1
ond &, chow tl:..-! I;L'tpl'.nrl.-:- reanemeny of the
.'-J:.:nt'll I Ayslems ussd Liy Digsmiher profne
cr: employing 1he long kanl eof pall bont
medlewd ol skalling.  This is g@id w5 be the
Rceest and anly pasttive mode =f signal-
irg Letweriedrem mm ard tong man, amd
ab wd Eeenicd Gt that isstintancowes gnd ac-
(8= B hlhll.-lt'\. |_'|' ir'e |] 1HH AN TR ]n-:re:_j:."l
{1|l.|l:lllh- :|I‘IJ deereased EXpE ki,

sy e osmured tliag every lasge lember
j'l‘I:l-i""l:"'-l‘ it b epumiry, '!5(|"ll-l..:|. Iy Elase
nusing the can-hemld system of logging, cither
the groumd or coblewsy skicdaes, Fas been
sorely pressed for am efficient metiod of
signaling, which woald be bsth peaizive and
insEmtancous, betwesn the ez man in the
woods and the dsunt mem of the shedder,
Every eoneeivable way bag beep tsSed, ns,
for cxample, the W l'll=.'l|.|¢ signal, m which o
::r:l O I.I.!H_. s e [ [ S AT, |
wsds and is pullcd :u Bow e whisilz on
ihe skBlder. This s wlso bren Likd with
g bzl instead of & whistla,

Railroad signals were cxpeiamenied l.h'i._:l
and, lnst of all, hallesiag was traed, This
ums dJumpe '||:|' |.||'|;| g a1 maie o “i\:
man pear th: g haosloers, whe could sig-
nal b3 fren a0 ibeil pear e I:'Jlﬁ;l:n:' whio
B RS wm,:ld signal the enginzmon, Adter
niemierats rsls, dach was disowe aside as
paeess  Sill, seme somipanies arte daln
the best they mim Ty condining e l'dﬂl-.;-i'.
nmil the holiering signals, bep sl HiE Are far
from =ab 5.|I;|.\_|l"'l_'|' Sanie ool npa: aies hawe
even prven #p the aud-kaed idey, oo socsans
cf tw lack of peoper !.E'I...'JIE apparatas,
Every jmmberman knows just hor glow aed
Immrerargde rhise mikles of signaling asg. <3-
‘.'!I;{EEI.".}' whers 1he oit-liagl sidder h fm
e

There bas mow been -J::"-'lqm spacial Ecle-

i

ahane inadrienensa which zalved Ehi?

hl.llll-h"ﬂ of siznaling for the lusnberman
y eaeans of this system the deng man and
drum mar can falk e each ather at all
tinscs, regatdlcss of swhether the ckidder
ﬁrgln" i Ri-HisH I.'|; [ R | Lo
cessiully whether

wnd it works sue-
L1243 l;:lr'-j'.:' men be 100 et

arF 4Kk fes1 G 1hie
akadder,

The 1= |.-|||h|||i' v
ipe gonsists of a sheel
feel L i, |'l|.|l el
or moanted om  the
shighler, together st
the mstrumests, On
the  dimm  aec E0HEKD

B LGE beed Of sicoce

A Lin. Ilr i I.qm-

1'l'|'l|!l 'I.-llr]'l'l!ml :IIJ"-
clally Degigned (af dhe

Prairip e,
ll-rHr-I:; l!llt. I Lumh"-
Mamas ¥ Te |1I'|-'|||'|||l
Becenily ﬁ un
Alar ket

heavily irsulaisy wize maade for this pag-
pos=e,  There is concineous conmesidaen ar all
times thrzugh ihis wire Dy noeans of abrpas
aarmmnstalar.

The head izlephonz =et 13 roimestad by a
pliig and jack, and can be disamneciid ine

THE ELECTRICAL EXPEHIMENTER

ELECTRICAL KWOVELTIES FOR
THE BANQUET TAELE.
Dy Felin ofs Iﬁh.

Plu.'l_'ll |-llli ks way Tialesses dn sesm
t2 possess the knbck of getiing up movels
vies—things thar will appeal am! yed which
pfe diferont from aov:hing anvone may
have o josi exacily the sone iberebos
fore.

%5 noi lomg swince, when yumrgy Jack
Home was to celcbrate hiz

a3

A KEW ELECTRIC DISHWASHER.

N onew eletiric dizhwasghiée hai pecomly
WEn pl.,cfl o1 The muarkel,

Fig. 1 shaws the dr!ll-l'-lﬂltF |'LF"'I1H'IL'1I|J'
"-|;::|:|eq:!|:|l ‘noa keedwn, OnoikeE slell st
the Jeft a racc of dither e seen ready for
'.I'j_ll‘.llla. A e riglin a lsskel i sliowmn
in whkach gi;:u: ond gilverwart are ploced.

In Fig & 1he |rl-'--r|-lr aff Ahie waciine i
shaws with the rack of dishes and the

graduation et the meilisl
colicge at % Lae:n Lity
sitd 1hmiE with & harijuet bo
hia freads—ias b sister, 1o
whinti ke lef1 apraogements
cotspifed with the toy deal-
ers . and she elscrridanc: od
the town, wil rosulls ns
shvwm in the pichore

LUp at the tabkle centcr
tho.rz wui & great bowl of
fosmui—iust g plain wase, 18
e ol —aid ¥au never
wonld gacas that the Base of
iba: wise was an dnvoried
bowl, or enve, withic which
a central plug could be
plrced for wites udia-,u:u.,
wiat from betws:m the grooves
@t ths r_n':l on Bl vase,
Five mimutes” survoy of the
d#ut-‘-r vascs i3 pmy china
sfpre il pipgly wou aith
such, of ecupic,

Theee litike #leetsle wired
—neatly insulated with green.
thet could be concesled he-
reath the Bottemed feens o the clath or
amenie the Fies of emblax—led, each bn
e, Lo osn inexpemsve skill of papies-
e, supplied by the fey store, and there
It up o ower Nelle bulb light, altztoate red,
then deep green,

These sivlla in g'ir mrm were placcd

EiF. 1,

r:h 50
Hepley,

Li Il-:1l'l-Fvll|.'-'
Slake a0 Moel R

L|E"'I-I--d rully, M
mramet Wby

uncn paper napkine of Hallowe'sn patters-
:'|';:—-.'E|_:!:|_-1. desie n o [ _|.'|..!|-: |,:-" Pﬂll:q.‘lL‘-
—fkevwice {rom the oy sore. Ocheswice,
fegns mil smilax, a cammion Jor howion-
nlere ot each place, and the 1zble was done

Wher ready for servimg. all lights saw
those= im the weoe skofls were exsimguaished
The !ll:L‘l: Emas el thor samlued rays
thromgh e |I|1'|||:|.I' s ol pur plase-cards
benezsh; and by pic of ‘these, and thes
oaly e poung “medieos” ofonmd  chedn
pleces and emjored their fral sowrse—ihe
ialsizl ome of ® season of pevel and fon
The picturs shows the fable ready dor =
CTCEEE.

= o -l-|.=_
—_

—

Edectric Diewached Instailed In Medeorn Kibches.

laske: comizining ghe plasses snd silsers
WLTE N posifion

Feeneath the piremlar dagk = L-horses
power eleciric mgior is direptezcnnceied to
s amnl cemerifugal pemp, which forces bat
feafiy wiolcr threwgh a poerfocated gupo i
1he ariite= oof 1he mashiine and ent aver e
dighies ikl thiy aré perfectly clean.

Thie ifiskes in 1hie ||'|.1¢:!|I=u_- 1|¢I||.g above
the wober level and in & veriseal paiiidon,
1w wager drsins off, while she esembingd
heat from the direct condact witk the oz
wrber = e congained hemt in the ank
deles the dighes.

i i I i rrlllli'l Tl ||:|-| -u[ !.;1.1||.1-H'_
rimginz znd |‘I-3,||||:g. wkich faked less ihan
five |!|'|i!'|l.l|--.I e Cishes gemem wlulbamary

Dishes Phiied i Dleclik
Dishwaahir.

i 1he meaching, thus eliminating any dangsy
i breakng er chizpmp.

Fl. 2. Shiwing

starmily.  This 221 i:- very lizht and leatier
cavered o prooes podr frem Ecao Lreise
2l sparks, ard is mever tn the -'-'a:. of the

deuse pasy when nln-||.1|.|; HoH mp, mnc
alhvas By o kBave boty han |-.. e, Mo
bagrgries are viel '.'ri|1| glyleer ez, =0 ll.lll'

cond of waipleranoe is praciically nothice,
Thew weork oa the permEnent mogned §PE-

teen, lI |!h:f pany am cal, Sheud the
nE man Ee:ln- to -alk it che drmm man
while 1A Eugr iy ouwf, he cnm he sigmaled
Ty prshing the buzion and inrning =hecrame
on the EFEI s¢t, whieh will ring a bell n-
side the sidder wef, nedifying the desies
man that ke i wank=d. He can then pluz
i oand 121k



™
AN "ATTRACTIVE" OLD MAN.

[:iﬁe*_.—nl Mceien e Bimsuseral “mwan with
a lsos™ is the man pickiced in $5¢ illustra-
fion, wis i wrepl hosy wa'king aroumad tle

wards of the Willys=-Clverland Co, at To-
deds, 00
nek sccered o o shovel handle he

Ry means of his trgsty areel moag-
AN

=“The Man Wilth a Mept™ Plks Ue Al the
Maile, ., in 3 Weilern AmEs Planl™s Yard,

ages 1o keep the roads abost the aute plant
clear of small iron or steel fragments which
might punctore 1he auta tires.  The magnet
pies @p &l the mails chips, ete, and which
arg thes removed from the magnet and de-
i]l:ua'trll in ihe (8]

HOW TO PRESERVE YOUR ELEC.
TRICAL EXPERIMENTEL.

Mo doeht many subscribers fo The
Lilegirival  Saperimentsr  keep  Hie btk
fumbesrs fore [iure reference Tor the paic-
pose of ecnaiructlng Instruments desoribed
w them, cie. [Progquent handling  while
Tooking up the deddged Information soon
renders the magazinss rageed anid worn.

To srévent this, get ome manila pipes
Foldess, spch as are wsed for miasss, Gl
plaze the magazines in them e o mimTe
eapies may be pat in each foller, as de
gired, Mork each foller sa thal s can
ace which oopy of copies are eiclosell
Thﬂ' ATTANEE II'II_' Pilibera 30 ie mader in
whach the mamzinss wete _I|:-1I':||Ei_'!'ll:'d--

This method, in commsectiom willi o cand
index. saves comsiderabls time in_huntlag
Ep any mstrmment o7 apgmoatus desinse
i any s o ¢ mme time preserving
them. i onfeihilel ||_|.

WITTIAM ¥, SCIAMOLL.

Dy oelle sliauld siever bLe '\.'l'\-ll1_lfi'|."1" 4]0
wills socamolatars; the effect af the as-
ramperseit might ke expecte:d ar Brst o
light 1h= lamps fo an apesesl belhanen
Very quickly, however, the dry c=llz will
Bemimme e fmodded wiwl then they wall ack as
a dead resislance to the sesage of carren;
frawne e sforage "witery L the Lansp.

THE

A PHOMNOGRAPH-TELEPHONIC
LECTUHER

A excesdingly  ingzikos phonagrash.
telephonic lecture systern has made poss Dile
a wonderiul reprododion of the Pagams
Cipal at the Panama-Pacihz |nterpational
Lmmasition,  This remarkably reolica of
the a3 | :.I. Ehﬂ5 the '-i"ullﬂlr & ITEICE ||Ir||;|1|_r
pecapective of he eslice Canal Fens than
is perhaps possible by a trip trsegh e
casal =1, This canzl, I miniatire, coy-
tftj an area -:-_II [1:~1|Jr and '!'ilh'-h-l'll:' Acres
dnd » aevvrately and minotely made ja oF
emrallest detail y T

[ r.'_'IIfE:I'_b: fozilitare &he E||_'11:|:|::E|:hr|_ af
iz mizandic medel. 210 endieis moving
lalfnrm drmime

ELECTRICAL EXPERIMENTER
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A pelephone transeiiter _i: :unm:l;l:ed B
an Edizon phamgraph,. which contains the
Jecdizre ned roproclacss 1t qibo the rami-
mitter.  Tiris fransaiiber & moooecks] o

navigates 18, lhe
platform i 1,147
feer long and con-
sisis 41 cars
which are prr-ru-l'ri
b electric mators,
Encl 2ur is eeprisped
with eecats for the
passengers and
cach seat J8 i aped
with a pair of Iesf=
orm Blecirie watel
case "phswice gt
twhed o s ad-
tustable handle,
throwgh which ons
Gin hear a corting-
ous descsiptive lee-
fdare as the Erip 15
made arowne fhe
comsl pmeadel, Fig L
diows e iy of
‘paoncs used. Thiz
spierial cyppe of lame
dle was designed so
that thez spectalocz
waould nat he
sbiliged o Bodd thels
Arms in an uscom-

Flg 1. {AFaYE]) The Type of
"Fhisficd Wied FPar  DMhone-
praph Leciluglng.

Flge 5 (AL LMy Teleshono
BroHivers Indtadled ai Pais
AcAger Sal

fortzde and tires

A poattion, and Eo peevent the nessssity
2f removal of hare on the part of the ladies.
Fig, ¢ aiows the wclephons equipment in-
salied an one of the passenges ssats,

1 receivers, amd thus 40 passenpgera are
comng£ied with one phoncgraph,  There
are four of these wndts in the svatem.

This §s the medern way of lecturing.

AN ELECTRICALLY HEATED
SHOFR-TEEREING TROGH,

The eleetrically operated  shoe-teecing
ol ar “Lalorel” re-lasicr, as b 15 called,
which i ilostrated he-ewith, iz designm
for vse im eoiail shoe stopes and come be
aperated from an ordinary lighting scoket.
It consists, of three parts rigacly fostened

A Flenibls Ebseirizaliy Hestsd HesLagter fsr
sEsi,

together the highly polished brass tig, the
eptimg eclkwet, and the handle, wiad
iy of nidseled-steg] wipe  The bross fip
sweighs 1 oposmsd amd 15 ahle to store =
eomparatively large amoon: of keat. The
devier m evpaipgped with [0 fect of e hile
cord aml a detachable poug. and takes 3)

walle, A1 the average ariee for elesrie
current i cnn be sperated dor ess than
mlf 2 cet per fiowr, It should be of
greal seevice b3 oll shoe ammlers in avdene
;||:'1|I ty nake slwes lock acd At thelr
bl

TC DISTINGUISH DIRCCT FROM

ALTEEKATING CURREMNT.

In case of uncericingy the fo.lowing very
:\:.I'II.[||." ekl ALEY he sarl e aseerizin
whether an eectric lama @2 supplied by
direet or allerrasing curvent’ Siamd at
cogree diztaner fram ths lama and wave a
wiick o amd fro wtween 4 oand e b
seever's ey 1§ the curdeit is Glrect (oon-
tinmomsd no distinct Image of  he ik
will ke geen, but coly 2 blur. Bam iF the
curtenl is aliernating there will appear
Bbe 2 numbsr of sticks. Thiz i due to the
tact thai: an alieffatime current rexches &
maxigam 1l falli o zero imovery apid
succenitnn, A smlor cieer may he ol
gerved 36 & d_.'l.."mu-:d ronm Ef oan induction
coil with brght sparki pessing Bejwesn
the termeinals i substitisted for the |aep.

Tlee exergy freed br cooling aive spuawm-
fal af wates o oegree would opsrote o
tiephione  for fen thovsand wears. This
Babe perrent of electeizity muost take a
violce hA0) ‘rm|¢=- and W ocamnol e ine
creaied or Otd puwer B0 trangmit specch
15 i,
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LOCATING BURIED PIPES ELEC.
TRICALLY.

Where will we strike an urderground
pipe? The haphuzard pan of drilling snc
chopping the sal has naver been pansface
wey, amd samre rwaiks ol !ﬂ-tlw‘:l:luz.ll.iﬁf
prescpes of vodergrodnd pipes befose bOP-
irg nto the soil Dave lLeen sosght ever
sirte undergroomd pipes have Secn io gen-
eral imEe, A1y j

An apparatas which will determine the
gxact bocatiom of meal papes, candaits,
eartes, gic., that ase 19 feet of Jess onders
ground is shown in Fig 1. :

The appress consisis of am-indectcn
eeal delivering a medinm volisge, bacterios,
felepione receiver and an explarmg or
feeling czil

The apparates 15 wied af fallpws: Ter-
wimnaly of the ingtroment are attached o a
pipz at some pecsssitle point, Then the
operator holds the explariag coil in lis
hand 23 shewa W Fig 2, and belds the
recEiver Ly his ear.  He maw walks abool,
holding the sxploricg ool cear the zroand.
= The vilipatar | ]
Lien stapted on the
vnil, = lum-
misig af  the wi=
lwuror i Teard in
the  regeiwvar, b
as s as iz o=
cralar lZ‘“h'lI_'I'I'E'I.c Aoy
wwhere within the
nren  enclsaed T
ariy ripes ihie loum-
e in ghe e
|'||_':1.-ri" F,”I iliz=
criats, apd over
the pipe mo L
ot =l will he
keardl.  The oper-
atos then  hknaws

Praper Methsd of that dfie |i:|r i
Hamilie Lz K ithar  thizs  =zrea
Whin Tresing Path o g where T SEama.

The whole deviez i3 portoble and @an be

aErTe alapal lwlll:j', It evesrales om bak-

P, &

deries and 2ells of a f'll‘-:l'i-ﬂ-l'l:lll'dl! price.

Eleitikally  Oreraied ledailive Trac

Buricd Pioe Vinder.

HAussell Hoffen, of New Lexington,
Lrhio, writeg ag!
*1 received may et tasue of “The Elac.
trical Exprrimenler’ smd IE‘II'IH.‘: it 15 ihe
best marazing 1 cver read,

AL E Burleigh, wf Great Falls, Mont,
weites w3 ns follows:

*The Flectrical Experirsenler by sore
Been worth 50 cents deripg the past

_':rr.-l:'."

Flg.

Turgsten lamps give aboud liree fimes
as much light far same correat sast a3
garimon lampe.

Liguid aiz bails water and bures vialmntly
when ignited 5y a maech.

E SUN. THE BASE OF ALL
Raolyp " ENERGY.

T nhis age of seientific wondsrs, we are
perhnpa, o1 times, agt to forget where the
baee of all voergy o vaciows forms i lo-
cated, Thig central dynameo, if £0 we may
germ Jr is the Son, which is consantly

THE ELECTRICAL EXPERIMENTER
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THE MACROPHONE OR TLOTD
SPFEAKING TELEFHONE.
Loud talking tclephonca are always o
great demarl for watious purposss, (Ge ol
for them benz ilwstrated in the sheseh
Biere presenied, where plano music 3 srans-
mitted eleetrially over a wice 10 a thea-

giving off epergy i the
form wf wvery rapil heat
waves, tranamitted throagh
e medimm we oow exll
fre ethee. Thae etber trans-
mizs Light, hean, wirelesa
ard ciker wavss by wibra-
sion amording to e
thearies  Bow  accoptiid,
and when a bedy mrer-
pepis these wawes  thew
manifesr  theméslves
aae lorim oF other,

Save I, Alberp Krelder,
Pild, of Yale LUniver-

AGs T Mg

gty SAll Tisar, mtural
= =tificinl, i1 rrazceble ko
the wmp az the ariginal sagree. By Lhe
ancients 1he aun was rogarded az a hege
ball af fire,

When one rememders what a small spech
in the vniverse the marth i3 amd o If-'ll
it is Frem e sup. i1 owill be ondeat 1o
the earth can istercept orly an imfiniicly
smuall portion of the tolal beet which thie
sum rodiates.  Novertheless, ar the earch's
airfaes this is a7 the rate of 2bous 7,000

S A
FINAL CALL

Fepimuing wicth Suly st joe swh-
aciplion drece af DM BLECTRI-
CaAal. BXPERIMENTER poer fo
SL00 Tt ix o your enferedl do b
dercha wour wwhile the price oF £0 dite

TUE LIECTRICAL BXPER]-
MWENTER & the preafeal snfug o
day fw Slecrrical Literature, [f yow
inicas do dxbeesibe do @b, de 0 moa

QAR DR T IR LRI LT LTS

Qe year, S0 reals; 4 yeurs ﬁ.l.l:
U008 years for SLER b YEARS
For $2.40. {Forsiogr foztaps fn e
edded.)

TR LR R LT RRRT LT R LI

ORRRRRRRRRELLCRRRRRR I P iz

horse power pes acee!  How then can sach
an emormeons loss of Geas by the sum, with-
sut cooling, be amounted forf

The aniswer i fhat the sun s constagtle
a1 f e LA | ] !

Appone who his ever pumped vap a a-
=vele tire kmows thar che esompreesing of a
pas. heats H. Mow the sin s #8ll gaseous
and i compresesd br i omil MO
foree of pravitation. This force is Ui
finpes as greal as chad of 1!':e_ carh. T_-:l
Vlushrale: a person wheae weight kore 15
110 “meunds, as the susface of the sun,
wooll wneiph 14 tons.  Hut the #gun can
eonitnct caly 38 it loges heat; and thas i
proviles a nicz balance of forees which
maintains the temperatare.  Obvicusly this
cantractan can not 2o on imdeFnately, &
Las, Bowever, gone o Jor hundreds af mil-
liogs of years im the ol sl nagy contings
for milkzns of yes o Gome

il s um enormions uess, FSAES0D

wiles Tn ddameter, which is 100% times the
diameter of the exrth,  Calenlation has
shown that a contenction of only 23 fect
per year i3 suffcin: to azonnt for all of
ihe [eat enerpy which it cadiates, Az thls
rate bae eontrasion eould eomimne for
800 years before the most powerfal tele-
acope could deléss e colsignt changr
ir its eliwieter. It mcst be remcmbered
that the earil is 30000 milis from the
s,

l.end Telklwg Telephonic Devlie Adapicd ta Mana Recitals, Etz

ter, aF tue wewss, chE s

The Maerophome lnand speaking telephone
is 2 radical departure from the uemal form
of such apaaratas, as ilie diaphragm = com-
psel of a thin wooder ozl suitshiy aup-
parted i an geoustic sense. This woodom
mcribrane s caused to wibrats and ges up
sount waves by & powerinl sel of elatro-
magnets achiag on o lever gecurdd 18 i
The lever 15 given retilency Tp means of
a sipong Tubber band, pod fhas oo Tigid
eannection exists berween the diaphragm
ST and Qs aciuating TARNELS

This loud spealoer will transmit regulas
apeeetl, rmesic, phuﬂﬁrrn'l:-!'l !DIJ:_II.’I-. .. yu'l
apcrales on eight dey colls, which waill Tast
far a perionl of three ba [ows montbe. I-"'I-
micropione s gmtr:.l_lr Al 5|L_I|'l-r" = b
=uit, but for plama pusic tranamission, suech
as shown here, the wooden disslirasm 19
rgldly eomecled] te the plane gaunding
hoard by 2 wood pin glacd Letween 1hEm.
The Macrophone acis as transmibes oF Te-
BT,

AN ELECTRICAL THRPECTOSCOFE

A h:.,l'_l]_:,l and neai imeitnmcist for I:I_!Il':t':
tors,  awsaraehilists, clL_g’ﬂI-:-Hn. maxchiniarg
and pthess 8z the Crane inspectoscopd, k-
teated by the halicteme and defail skeich.

Ly st

Seetional YView aad Muviernsl Appearmsyg of e
lmaspretoscnas™ s Moy Losking
Arvund Comers Yvplhi

It woris on the principle of optical refles-
fion, and, as the alelails dinlicate, ase 13
madz of a small Aazhlight lueap placed al
the bees of fhw tnle. ﬁnm: i dag cor-
s the [amp, which iz lighted by screwmg
e avadimesi ]:lll;,; T Xy ﬂ:uli'q:H: fit L
illominates the object, and it inEge B
viewed by plucing the eys againsg the eve-
picoe at the top of the e, The cevioe &
smtall in size aud carried ceadily in tke oot
pedkes, It s extremelr wsafcl i Izcaning
wil and cariwn deposils I ogas engine cylin-
ders, small parts, serews cazelessly dropped
into some nbricate machine, wires b
*fshed” under Hooring or in walls,
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FOWERFUL MAGNET DEAWS
STEEL FROM BODY,

The remeval of sicees of shrapngd, steel-
jackesed bullets, steed shavings, eto, by the
w af poweriul lociromngacts in hospitals
abread has been acclaimed by many neass

THE ELECTRICAL EXPERIMENTER

Tome remerkaliy amall giecss (mive hoen
cxtrazted im fhis way, one recinlly ceoove
ered heiiE P Llllfﬂh‘l‘tlll.!l. ol the thickiess

af o deliznte needle : .
Lie, ﬂ'._.-'u.. TanTer, mwillcal direcgr of
ihqe '.h':q.l:n:zh-:-tsz company, relates & ousm-
ey af o mslansies iy whick he

magHd haek proved invalunbls
Amang thess s the rather amuos-
ang easa of & werkmen who of-
I[llllull_'lll ta dill o8e of his own
e, The dnill broke off aboul
liwdf an irwh f7oia ke end and
rereinsd i the eavitr and 0
sevmme] @s i T andy way U
=imove the dnll wegld be =
jall  the (ooth. Howgver, =
spocial exteadicn was pwde gnd
fitbed 1o the magaet pole,  As
raock &3 hE  cxiersiom  was
reaghry i eanraelr wish e
deill aed she eurrcm: awibtehed
an the drill war Emeeediately
drgwo oot

The Amerian Telephose &
Tekgraph Lo, amd ssocabed
amd  eommecied  compasies are
aovw Eiving sesviee e DRLGO0-
00 peoplz by meang of 50,000 -
03 telephkaones  mnd B HEE MK
miles 8 wire

The woaoe by telephone trass
els fram New Yerk to San
Francizes in 1-15th of a second,
teavelbng ap she pabe of GG.000
mika per secand, The woice of
o men gpeaking in New Work g
heasd in Scm Franciszo  thres
heurs ﬂ.lrl.ilzr. thag being the did=

feience i the slandard time of
Peweslal :I:iumrn,nﬁ-ﬂ b‘r,'rétl;ﬂl: Bleal Chips From ey pgy ﬁ|_.'r¢|__ .
[EAPrTs s 1he oy hl:lu:_ .i.[lp:-'ll;i._ﬁnrl of sc1- AMEHICA'S VICE-PHESIDENT
cnte ta sargery. I s ntercéting to mgle TRIES ELECTRIQUETTE.
izl 1le Westinghouse Eleciriz & Mg Co, By PELIY L KOSl

kias installed in the relief depariment of ls
Fast Fitsburgh Werks a swgoet for 700
movirg meesl imbedded in the flesh, whidh

w oone of 1the nwost powerful in the world.

The magnet is ponomeed on a box contain-
ing the resister, whick is uged 1o regulace
the amaumt of current Fowisg throngh the
coils, It requires 4,000 wait for its opefs-
ticm, or oeugh power 2 sopply I00-R
C, B, Mozdy lamps.

[E ks not aa infrequent cocarrence for 2eel
and irom workers to get bits of metsl e
their eves ar hands. [reviens fe the im-
stallaticn of & magnes e only means of
recnoval wae by prebdng, a methed which

o urcertaim as it i painfol.  Sime
this elsciromagner was put m eE<salion
it iz a vErT simple proceeding 189 £xiFact
sach particoes. e parlice of the bady
i wisich the forelign carelels 3 emeddec
is plazed sear the pole tip of the magmet
the swilch cloged, and the magoet does
the rest, Tae pole is removable, 3 num-
ber of different shapes beimg suapplied Sor
various ciassgs of work,

It it wery cormmon for Aying big of
siciel de docdpe n the pve, Should they
strike with dorce enoc to: become ims
Bedided ke renwavnl, wishowt the nid af a
powerinl magret, s apt to be Jifeult as
will rs painful. The proteciing coatimg of
1he l!:'i.‘ must be cut and theee 1 dxnger
ihat dpafcad of removieg s parbicle @
may Le pushod farsher Inpo dbe eye. When
ke forcign besdy 83 orze within the eyzball
it fr ph:-_!‘n{fl':,' 5 fase for che :pr.-:u.'l!:l.:_

Eleel workers {requently Fave their hands
purciured  with mipote pieces of meral,
which becoms pnbedded ander the zullowsed
slim. 1 these bite are allowsd o remain
the wound is likely to become infected
The use of a powerful magnet Eiares the
remenal of all draces of fren frem woimds
in the hangd or ary other past ef the bady.

Bo, thee aee oo heralids o preclam
with somoroas: YCh wex] Ch wexd Make

way, ¥ * ¥ make way! Thre most &x=
cellent, the Viee-Fresiden: of the United
Bafen™y bub imetend, wou lear the jingle

of 3 linle elecizic callbell, then the sofs
whirr of rebbor dires, and, lo, the ¥ige-
Presidiemt of the United Siates ¢f Amerie
has geme Ty 1o an eleeifmgaciie,

[}rm:uu, chanees zre, wou do not keow
what Ln eleetrigacttc bappens to be. Jack
Rooga, who's boen down 1o Sam Thego B
sce, tells wy that it 13 @ coradariakls, 1wg-

Yipg=Frealisng

Marikall b an "Elictrigeetie”

veated sedan chair, fittsd with moch the
saaie mpzarntes thas drives ag elocific awie-
male. Only it is simgler—ro voiy g
sipler that & mere ¢hild can pperabe o
8¢ gited vishiors to the big fair seat theme
selves in M, start on ke jonrney cod areé
poont whisked 1o where-socever lhey'd go;
*qf::;}i"i-' a mach-needed rest maybsp the
whale.

July, 1913
ELECTRICALLY HNEATED RADIA-
TOR.

A new electrleally heated radiatar lias
pecectly hesn put “om the market.  The
leatiag elements are insested taraugh the
botam 2nd sop of the radiater Thia zle
pacnt i3 divided imte several socions and
is connected ta a multipl=-pele swabeh which
can either e attacked directly to the radis
agar, as shown in the iMustration, of placed
at any cooveniest podnt disleed. The con=

Few Apfd Clectric Radiatsr.

semption of emergy tated on 3 square foot
nf radiaticg serface is 0 watts ta 86 waths
om high heat, 15 watts af_ rnl:l]i'.l.n'll I'!lﬂ‘l
and 3 watls oo lew Bead, Fiving a radiating
terigerature ander narmal weather con-
ditiors of approxieaately 200 deg, Fahr
o high hess, amount of het geoe
crabed B combralled aatopsatically by macams
afl a thermposht

——

A MON-MAGHETIC YACHT,

The “Carmigie” the vacht ewployed to
nake a magnelis furvey of e canth, laa
juer reacked Hoealuly sfize having pacsed
shrough dhes Panama Camal,  IFrom there
the s2aff will make magnebic absdrvaliog
in the Sl Pacih Udcaid. These melade
the magnatle deellnatlae, the korizental
dip gnd the Enfensity of the magnetic fizld,
er with studies of amospheric elece
. The “Carmegie” 3 non-magnebis,
stle of wond with loeast spilez and
capper shenthed below ike waler Bine, The
awreliary engine and all stoves are of cope
per; the L0 pound cncher is bronse: all
metal fixtures are of coemagnetic male-
rialy oll-beass jompe being wsed ibsouzhk-

1 -:hgq'r.'l'!
e

FOR WOULD-BEE CONTRIBUTORS.
If pon'er gor a thowght chei’s happy,
Boal il dawn
Mzlee It shert and crisp and smappy—
153§ 5t deown,
When vour beain iis saln bag winied
Lrawn the page vous pen kas Jpsiated,
If you wasa: your effpri pringed
il it dowm,

Take out every sorplus letter

Beil 4t dowm.

Fewer axllables the betler—

Bedl dr down, i .
Make yomr mezning pladn; express i
Zp well koow, sol mercly SuewE L H
Then, my friend. cre you acdress it

Beil it dowr.

Eoil oct all the extra trimmings=—
Rl it dowm. ]
2k m it well, then Bail the skimmngs—
Rl 3¢ dawn.
When yoi're sere ‘tvoald be o sin o
Ul appeler senfenee in bwo,
Send i on, and we'll begin to
Beil & ilowd
— o



July, 1903

MINIATURE HIGH FREQUEHCY
SRT.

(ki el tle smallesi [li::'l;l'-|[ :-_:ig'h-rln-
quersy mochines, acd sabiable for ether
diFec: o H Ir1I|||||||H e fe k. circiis,
lenewn as the Feelada, o alustrated here-

Abevz: Mew eplable High Freg 25 §
Whizh Fits ﬂlI:IIlH- A
Ikclre, Oxeas Genrator dor Uss Wilh Sot

Ao Ehown,

Thiz apparcatus i 3o emall it can
and while i3 e [or gens
eraticg high-frequenty currente, The coms

with.
T held in ahe

et outld, switable dar wie by anypoms,
includas several trsatmest of appleation
tibies exhausted fn different watus,

Owing to the epecial design of the wi-
lanting interruptsr an this deviee ihe oe-
tion of same i very stexdy asd ualform.

For those desicing to take csope ireal
neent o glass czome geserator ks furnished
st alight extra cost. It 3 =cen in the ilhes-
tragion, thiz instrument genseates
mormous quaniites of oeene, which i
purifisd by passing through a mizhare of
pine-meedle oil ard ecozlypius, and i3 e
#oeod dmto the lumgs 0 the fore of wajor
y agitating the rabber holb

e treatment is wvery  pleasand, ."“."1

amazing results bave Seen cbbeincd, b i
wald. ¢ peone is driven airecily dislo
the lungs, wheee i it distributed 1hrough-
oat the bady by the hlasd. T thix way
opont calialations ot only have foeal ef-
feets bist have excellemt tomic amd comsti-
tutional oifects.  Fer this reazon caon e
g0 effestive ‘n eases of hay fever, which
is ta resmlt oot only ef local freiaticns,
bat ig alio the result of lowered vilalily,

Uzone alio pely 48 6 powesiul germicide
amdl  disinfeetans,  destrowing the  foxin
produacis of bacieria ﬂ!:'l:H.:EJ ite Ddwer 3
an oxidizing agene.  Qulck relicl aml re-
aults mre stacd as chbiainmakble in Sazes of
hay fever, zstboma, rhindfide, nasal catareh,
colds, hronchutis, et cotora

Tima is eleczrically fAashed Trom powes-
ful lamp2 ea ‘bI:EII:E the Metropolitan tower
in Mew Yark Ciry which ean bz oeal 25

wiles awny.

KARCONI RADIOTELTRIIONY.

e Mlarcont seates that 1he [ealiag pavy
It usimg R wizelezs elophono gystéem as
a part af iy system of ntership onud intess
squadron  commmuniabon. In some ime
stane=s he sziill sommomicarion sl Deen
exighBshied Bweon thips a3 Ear npar: as
I mited, A the predenl deme, be added,
hin cfarts were seing direstsd owand the
peclection cf the invention for modeaze
and not lonoedistame commariczsion  lle
confirmed the =eporst, thar the wirsless tele-
plhioae waull probably be on the markel in
s Uaied States withia the progest vose,

“Ciur new stafions at Defmar and Now
Brunswick, M, J." scid Bir. Marconi, “are
amt ol crmmmaassion aind  will J'III'I|'|I.|'||_|' e
snndny 5o usntdl bke end of the was, Eecaose
ol the 1:|1|.i|||.: LwET ]l_..l thie Baitieds Giseeia-
et of the twd carredfandaig daliansg i
Camamp b ik The “Hash slalionia a-e
being wicd o lome disdesee work, same of
the mesages being 0 points as far disian
na Egwpr, k= sirtion at Marizm, Mass,
which waz boili ta zommnricaze with Mo
why. E oaliy ail of csmmisaion, owisg to
the Fface 1hay Grese HBeieain will nor permie
I:Iu:l cxparldbon of the sonipewent and o
eerial nesessaty 1o complete the Norweglie
terminal.”

e ——

NAVAL WIRELESS IN JAMAICA,

Great Briain i esechng & sowerful
wireres skatror oo ke Flae H’""r Ear
Fimgslon, Jamaic, amcerding o latoid o8-
“HETEN, toaw mnl fiwe new sdaloo, which is
I deet sbove the eea lewel, &k intended
tn ealle 1the .l'|||::l1|5r;|'!|_lr oy =il IRFARARGE
te the warship: ca the South Aslanle
abakidih,

Maval cffleers atatlones 3t Kingeten st
that B sach a plapt Bad boon in exiucres
at the naing of the war ic would have
prevented the defest of =ir Christepher
Cradock™s fleer and enabled the warships
on the ooast to have picked wop
Karliruhe and the Dresden before they
fank %0 many vessils,

TELEGRAPH 3ET THAT S5IG-

KNALED AROUND THE WORLD.
W' jmresent i ihe alliusicaiien showm =
seproduction  af the  famoass  telepraph
soweneter, rebey and key, aw oweed a shart
tifme ags by Thoonag A. Editen in erad-
ing ihe famacs belegraph sipnal which cies
cled the @arii; r{Prﬂl.'.l'IR itielf m the
same office from waich it had been sent

This Telegraph Set Slgnakd Thromph a 156
Fdle CAreum.

alit F.ﬂz—timmn But a few einntes belore

OF covrse. this was scomphshal by re-
laying the message through eoversl mble
statioos, im the globe-encuxling jowrmer
This apparazus is oce of Uncle Sam's high-
Iy prizeil exhibits af Washingloa., Zdison
begam his wonderTal career 3g a eelegraph
aficralan, as have many of the presem dny
leazlers in nductry ool science.

THE ELECTRICAL EXPERIMENTER &7

ELECTRICAL ILLUMINATION
THE STOMACI.

Whea the plgsician anwadays wants to

ind our wihab kind af ¢ surface voar

stomach Das S has ot jseans af hic dis=

poacl chan the spemating knife. Ome ilps-

oF

How the Stsemsch Intorkor Can bo Yiewsd by
Vabriy Semalll Eliclik® Laimp it Sultahle
Jelmbed Tubes

eralion shows haw the perfected atcanash
lamp and periscope works. The metal nahe
of anall calibrz i3 pased threugh the pa-
tlemt’s moath and thraat dowsn e e
stomach. By mcens of clewer :..l'r:m,g:n_d.
reflecting mirrors in the twle the fmage i
n:::'qqrrgg by the physician at the gater end
of the tuh= FRubber Lulls are slown at-
frehed for warious requirernsenis.  Even
surgical operations are peflommied thesaigh
$|.|.?Is:. tabes fitfed with electrae llusination

MANY URES OF TUMNGSTENM.

Tumesten 16 me=! ;lﬁl'l;!jq"]r e il :-ﬂ!'.p‘
af high-specd steel thot iz ete] used in
m:!.:ins toolp waed im melel-fuening latkes
mnoning &r high spesd-——o which it impaets
the properiy of holdieg Lemsper ot higler
femporntnre hen carban stecly will. The
mow  wsllkoeen duetile fwimaten s w
for meandzacont lamips, -.lrhici' are fast re-
II:HI_‘:IIE l_'.;rl'u,m :.l.'r.||:".. Elu'\-.-llllj I.'l:‘ﬂ.‘"_:l
amproved  lagps, am whieh the wire 35
warnal 1n beltoes ansl o owhich ilks E..-I!.'IE'J
a~c filled wilh mtfoeen, have produced a
i R Nlprl_‘q{'ﬂ fis W ophe ]:zhl Thirar ;.l:"l'll
arc furmihod m c"._ﬂlilcp?w'::r:l- i £ 2-.':":!]'-
Mactile tungsten is practically nobibde in
all the common meids; it meliing peant 28
higker than that of any other mwelal, GB
tenzile sireagih exceeds that <f iccm and
micieel, 0 iz paramzgredic, it can e olrawn
1o araller siees thon any cther mecal
(M2 Ineh in alzmest=r’ nnd e specle
gravity 18 90 per cent, higher than that
of lead

If vou &re 2ot & sabscribep don't fail fa
rea] anmimneemenl sn paze b
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New Lamp Signals on PPennsvlvania R. R,

mg in pll respecis drom oy ever

befofe 1ased !Ij Riny :I.-r:lll:l.l:l'r W
recenily ploced in opcratzon b she Penasyl-
vafnia Ezilrmd frem Overlorook 1o Hrym
Mawr, I, This iz g porton of the soction
o the main '.|:1|:-_i~{~|'.l.'rr| 'Rm-:u_! Sireer Slma
i, Philadclpbiz, and Paoh, BPa, now
wing clecirified. i

The new sgnals are especially cesigned
b5 promet ssfery, €ffelency and ecoromuy,
Al moving marts are chimmated drom the
sagnal angarstus, This net eely peduees
L3 2 migimam the charee of potting out of
epdar, har is clio expectsd o legsein the
zoot of dnssallation onc mpEinfonpmes,

The safis s-I|,'||:J.1|.' will be vied bk duyr
and migh:  Enpnemen well thercbare be
guided by the sasw eole overy lowr of e
iwendy-Toar, with correiponidang rodaction

! :~,'-_¢|:|I5r|']:.r navel signal system, o Mer=

Al pesitons of the semaphore arme—

koricznial, diagenal and vertical—are dupli-
cated in the rew sigrals br the rows of
cleciric lizhts., FEich sitemal has g sualli-
viert number of mmows of I'ghts to be (ke
couivalens of two semaphore arms,
; To make ths |'i,|._l'||l_1 clearly wigible, sven
in dhe boghies: sunlighi, the volage wsed
= rle l]:l].l:r'll' will Se cwear !_1:' sjiadrasde
that used ot nmight. The lamps can eantly
be gesn in the clearest somshine far mors
them 4,00 feot.

Sp poweriol ore the !:II‘FT: that when the
fll ewrrent a3 wsed ot might it i possible
o oread large fvpe bor iher Fghe 2t a dis-
sance of LG dgei.

Fuch signal will protect a bluck of grack
350 feet In lengih. A brain pamang &
sigral will antemaiically sei 35 a1 “eop”
When she tesin reaches the next black tke

Latedt Eaditrad Rigmal Prapiys Moewertul Flecorle Bulbs desiesd o
Can by 3cen s Foel Even In Diright Sunshing,

afl e chanes of errar. Mevessity for dis-
tinguiching beswesn  lighty of  different
cedors is lanibed by uwsing oaly white lights,

The fentare of ihe pew pigreals & the
suhafitnizon, for qbay amd night wie zlike,
of brilliant white electric lights, chawing
slarply  against ¢ Black lackgronmd  in
plce of tae moving srme of the semma-
|'!.|1F'|I'|", N |,|:.r_..1 ||-].' ||.i_||'_ aitdl il enlared
lights e at mght,

Semaplivre Arms, Lampw

firsd sipral will chanpe to “cautien  Ane
ather patition of liphte will ghow when
twn foll blocks are clear and a fourih
pocition when three or more are HfG-
cupied,

An engineman will always receive naotice
of a pomitlz stop at beast GUHQ fect im
advanes, sl will seecive two cawutionary

INTERREUPTIONS 1IN RADIOQ
TRANSMISSION FROM
GEHRMANY.

The :\.';u-l;:l-s.;.:,--u.-lil-t ang Hanzver-Tuck-
erion transatlantic wircicss avatcma which
have been tramemitting the bulk of rele-
Friph draflic belween 1nj|ge Limited Skatcs and
GEFITI:H._'.' gince the cuiting of the Emden
cable, lave for the pas: few mecks sufs
fered  wivere eerwiee intersupslone Ad-
theagk the plants bave beer found 6o be
palficient’s acwerful 12 interchange mes-
aapes, even by daylight, during the winter
saagen, witl che cemiag of warmer weather

signals - before appsoaciung  the “stcp™
signal.

—_— —_
(apc  the  accompanying  imcrezse  of
Ystaphe | commiiiicaiion hax oooms em-

passible for x large part of exch day. The
=aywille tramdmeiter is Eeing enlerped 2o
e to inprove setding 1o Germamy, but this
will of course mot aid reccption dn the
United Sdates.  Elany combinations of re-
coivieg apparatus arc being tried Loth at
Tuckerten and Sxmille, im the Eope of
elinrinating "stakic” incerfesspes to wmich n
degree as o permit the Gersnan Fignals to
bz resd. 1L e: mat kpewn whethe: o mod
there will e any mLEME Lo fnereace the
sepding power of the Naven or Hangwor
LAk,

ELECTRICAL EXPERIMENTER

Tualy. 1905

PROOF ELECTRIC CIGAR
WiNE LIGHTEE. ;
Every imcker has experierced the difi-
culty of tighting o cigar or clgarette in a
meving sEtamonile of moter bost, A match
is blown oa instaniiy and even & pocker
wipar lighter is extimpmahied by the wind. To
supply % agar Ligater that is propd againgt

Cktilc Sigar Liphis~ Which Iz Windproai.

th sironpost wivad aaed (hal works mule=
rn1!_ir=-|11f is the chlest of a Hide electrical
device that cansed much inberess at the re-
cent Aurcmolcle Shaw.

It =cnsists af a lifflz knob banging dfrom
2 cprd. This is avached tp the mest cons
yerpent part of the woodwork end takes
vp searcely more room than an ordinargy
rushk buotton, Wheos one wants n light he
-:.in:lpll;.' pulls wwt the kngb zod the end In=
stamzly glows with sucient heat o Dz
l\:i;u.i.:' af L'I-'Hh.ll.{ll:', s cord .Il_g of pudl-
cient lerpih fo ensble ome b3 ped a Heght
wi:]u'\llll; l"||.i:||ai:g lr_n;liln'_ l?ln .'Ftr.l\.'irlE_‘
the Bghte= the 2ord 3 autemabeally Te-
womml and the correnl autematically dis-
ompeeed, The lightess are attadked tp 1he
dvaame lghting areait or batesies andd
are made for any voltage.

ELECTEIC MOTOE FITE THE
HAND,

An extremely  small electric motor iz
Gere chown, wihsch i imtended o Jental
ilrills. arul otfwr woc, smch 33 perfopac-
ing. Lt only weighs

T:l-'! 1 Ihl":r-.. I.'I!ll:h i
plete, imeluding
el ochack, Mos

tar alone wézgha
03 gmances, Can e
pged on 110 volls,
alcernatimg or (li=
rocl furrdns, Ill Lok o
erates  pradfically
wizhout neige

Elechrls Matel Fili 1k Flasd

Meny other wies for this extremely neak
motor will snggest themmelves 1o the 2ealer



How

% ALEXANDER GRAHAM BELIL.
D the ‘nventar of the clectriz Rele
home, wzg the first (o sucoesd in
transmitig sonursl wisizont the aid of any
wire ¢onmection, aliboagh this method s
nol practizal, et is intcresiing aod valuabls
to many experimenters. Hig method of
ranemiltie: spesh wiiboeoat woees will be
dezeribed  herewith, and detaflz of con-
srencting a sl photeghiene mall ke given.
This insirumeat will work very well dor
distances up 1o 3 et D, Eubmur, the
Oermem  scionfist. s made photopheses
that have worked many miles.  The pletiee
phone Tierein described was buikt by the
writer, who g wied B sncoessiclly - for
densnecirztion and experimenial purposes
Rejerring o the denils, e lromsmier
i Imfisied at Fae I end dbe crobr
seappgaiiier head A s maile frose =aii
sl gl awt in a lathe, to the shape
gowl,  Any wood tirner will term il it
for w sazll sum. The digfram IF i3 an
crcimary 1in one from s teleplome receiver,
and e sice iz mackel plated amd dighly
molisked: (e rexs far this will be ex-
:_-].|i5|r.1 Leter. The daadram ia fackened fo
the head A Ly meats of fomr simal] Girass
serews, or beises, by a dSecular ring of
wood, The sepporter C 18 mrsabe Tronm soft
windl 0"xE"xl": the bope D medsuees
k116, ard it iz alse made from
th saine wmaterial, Two small beaclets nte
powy fastemed o0 caeh side of the sigpories
O, ws sliowr., Mest faston the lEanamitier
lyenal on 2o Uk frame ; this is dote with twao
Nat-biral orass szrews.  The I:I1I:1.||:i1|'!!HE|'
E ie the ondinary telephone Lraigmies
memihpiece and can be readily chtained m
any electrical supply Logse

The receiving instryments are ow to he
eenaldered.  They eonsizi of a parcholic
sellevier A, sclemine cell E, Tatverr (B,
selenhame receives B oaml supposticg frame
fur Uk parabelic pefbector and selemium
cell, The refecior Is porcaasable at small
cost oF e be made frommon tim, o o7
alumizam bowl The o] alouold st be
larpes thag 12 inchee i dBametes, amiall

v af wood B g made o supaort the ecll
& and s Beld in place by meang of three
serewe 1, 1, I whieh ane placed throngh
ligee holes made in the bowl

The gupporting ‘racw © and base D gre
made the same as for the tronerabier, with
the exeemion that £ s one inch loiger, 03
imay be seen in draming. A small '_u'q‘-mJ
shell B I wdded, whizh can be 17x5%,
#e. b B strenpthened by moeand of oa
hracget G, The paraludic reflestar 13 next
ienanted in ploee. It iz supperted by means
of an &332 aerew T : : 3

W now come to the moag difeait parn
af ske whale apparsios amd that i3 the
aelenium cell. This can be either purchased
from any teliable eoncesn’ ef cbe made
A wvery camly congructed pelemimn el
wad descrived i e Awmgusl, T Kiee
frical Gagperimenler, snd mo further exs
planaticn 5 necessary liere.

The selentgm eclt s 1'-|.1r-'-\ on the platz
I and fastened to i by two sorews. Core
choak! S faken wal fo tighien the tcrews
too tight or the seletivm will crazk, which
makes the cell wostiiless, The two toenxs
nals of the o1l are broagit threugh the
fanile J amel ase of e e 15 conneeied o
ene bimibnz post H, wisle the oher ons
it concected 1o fwo of three b‘ﬂltrit:.
wliich are placed on the shelf F. Tha
othier terminal of the Lattery B s con-

e @f THE COMNSTRUCTOR

to Build a Photophone

By Homer Vanderbilt

mested 1a the seenad hinding poat MY end &
telephone  peceivir K g 000G L7068
these hinding posts

The apparnins ic now compleied and
sy Lo receive a ga coa: of heayy
(TEgE chellaz. To opesate this plntephane
il ia necessary o pace both transmiites
and receiver ot right angles 10 each other
amd an onlipary cathide bicycle lama s

thin, highly polished dafram B oacty like
ihe diafram in 1he wrl'il:tl_q' r':rl'lhlllle; bk
jinstend of tronsimtking vib=ationa by meang
of "u'ﬂl'_'.'iﬂg she eleelnts cizeenl b tlee 3e-
eeivgr, it varies the degeoe of redlecied
"I:'\-h'l which strkes ile |IHI:I:IIII:I' rell=ciar
A and seleniam cell BL Thiz varixticn of
light eumses a variation nf Prabtaner @

the selenium cell, and =nse the elophene

“mm&a—:ﬂ_&"r ¢ 0,

=

"‘-‘i g

e

—
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Thke [Mhotoplens Which Transmdl:s Speech by Heam ol Light.

placed an such n momres thot ofl the rays
of light fall o digs |:l|l|ilJl:r| srarsmilang
dinfram = asd nre thus reflecked cnea the
parakalic reflecior A, Fig. 2. A gond iclea
of how to arsakcge the npparams ic shawn
in Fig. X e weites ndvies Use baldes
5f this photophone be vae it for short dis-
tarcas at firsy, sindl e (aisdliasiees ham-
sell with the workipg pasiz of fke i
parafas. By nsing a Larper senirve of light,
srch as gn pre lamp, che dastance way b2
comtnlerably inoreased, of courtae

To- thest who pre not familiar with
the primcipls vposn which his nstroment
works e w=iter hax cedeavored 1o show
how this valuabde amd interesticg appassins
opsates, Ly soierring to dingram 3, the

Ly 3]

recelver and battery ape ceoedsl inosc-
fies, U batpcry cwrrent is canfed o vary
and e iz way conses the diafvam of the
recicver b0 vibeats necordmg So the variae
oy of airrent, Thus sonmd is Cacsmitied
swactly 28 apoken imbe the transmialier,

It i5 haped thar thig sharl anide on 1be
ghotaghone will iesest mony readers, who
are atereded o sciendfic resenrc, as &
great dzl of sxoserimental works mar be
performed o photephones. This apparafes
may b advantagesisy geed by Doy Sdouts
fcr sigraling jitposes, cic

Transcomtinental telephine rale s made
possible 13 2 large exteit by gy Do Fosest
aeding amplifier.



et

AM. ELECTRIC IMMERSIOHN
HEATER.

The ficss thing te be made for this use-
fii; farm 3§ heater 15 a ane-inck sdpe -L.[:
ple A, & inches lang, and twa caps, 1L LE
In eqne of thess caps d-ill 2 5/L-«ngk hole
anad tap ok Y=inch pipe, A ®-jach nippls
. about 3 jaches borg I nexs insenod into
this shemil Care shewld be taken b s

Zlmpls Elestrig lawmeralin  Floter.

dhat this ¢ase aad nipple © i3 made watgs-
sighe, This 13 faciliziel iy placeg wint:
fewl o the threads,

The heand elermn e owoed o a
T-pnels porselnim tubs [ Mow wind 20
feet &f No, 24 nichrome resiskimioe safe
sn b, and =weh fgen shauld ke separated
fromm its meighboring twrn, 52 ihat Uiey will
nat shortcincuit cch otber,  Lend abowut
s feet of wire thecugh the shisrr nigple
T Splise on to these kends somae lnm
cord, er beter yer, use asheitos imeulste
eazer cord,  Make g splice by Lwistin
the wires together and 1m-1.|?!1.l:: Shr yuk
a winding of asbestos string. Tey 110
valla agross  these leads, The wleweni
Aiwuld Beat up to 2 dell red, if Bot use Less
rarns of wize, Gep some chin sbecls of
mica aed wrap sl azound the elemert,
coveri all expased wire, Tie the maca
e with some theead  This will held kt
until placed in the ease, when the thrcad
will huaen off, leaving the ¢lement msclated
from the nipplz by the m=s, -'|:. mica sleeve
E is next made and insertsd in the nipple
2o Iv i oused g3 insulate she Ead wires
from the <ase, Tuarn up 8 shem wooden
handle of any desiesl shape aml d:ill a
hole ghrough i3, Lend tha lamp cord
shpoagh s Tole sned force ihe bandle s
she mipple. Test careiully 1o pee thay there
are ma gromnds 1o thie cass A attachment
clieg on the card completes the Bealer _Ft‘
careful in nsimg a8, dhat Bt i3 always im-
mersed, while the zursent ks on, slee it wifl
soon burm oot The ﬂll-i'!lallt' thows the
arrangements of the vancii patta

THVISIBLE IHK RECIPES,

1 i sending you seme formule for in-
sigible ink, for which I think the experi-
menier way Dol ech use on vafeas o
CafenE o ¥

Recipe Mo L—Writing Fuid: 1 drachm
T-:utisl:um izdide; emough water to ke

oeitwe.  Meagent: Ao strang solution of
Hichloside of mersury; apply with 2 brush
amll (le widling will comz out red,

Recipa Noo E.,—‘-'-’:il:ln.g Fuid: 1 drsehan
patasaiam  ferroeyanide: enovgh wakter &2
maks 1 ponce. Beageri: | drachm pere
chloride ; enough water te make | ounce,
or 50 per sent, rolution of tincture of iron:
apaly with a brush and che wnbtiag wall
eone ont blue, : -

Recipe No, 8—VWiiting fuid: 1 drachm
tobalt chloride; enough water io make 1

ounce.  Seagent: lleak asad she wriling
will B blae, )
A srpdl smoene of zoacia g added to

the writtng Huids will Improve the writing
quality. 1 prefec ibe soher one Secaase
it is easizr to get, the paner 3 wneainsd
and the wridgime can he enoed by singly
heating, 1 will be pleased ta hear Erom
sy ome who tedes Piese formlie
Castribnted by B, W KNAELL.

THE ELECTRICAL EXPERIMENTER

AUTOMATIC BATTERY CHARG-
COING BOARD.

The following iz & dosoripsion and Hips-
trnieon o & simple switchbaard desigred o
call the cperacor’s all=ni on when the spas-
ce celle are fally charged cr meped chare
Mz Wlign (3¢ eeils are |||||';,.:._l;_| By =
pazicy the commned gwitch and pipeull
breaker shown on e kiwes half of 20e
boanrd ciuts out the charping circuit, alzz
tiI.H_- & =11 [} shigilar alarsi Wlheit eells
Efe didcharged 10 o Flﬂﬂt CONEFHNT Wik
whETLY the alaisi ﬁta-ll-:'l r.ll.:l-. illl;l.'l!..ll_'
Btat tiae cells need shorgiog

weferping 0 e doawing, 5 5 a sal-
enatd wocnd with e wice i6 a resisfonoe
of 1% abms for 2 six-vell clerging -
fort. WWigh higher valiages the chmage of
ile aolemodil sl T Ecreased HENEE T MR
pichy, B i3 & soft iron alungee leoscly
l\:l'|.|II|1I|II'Ij i blme s e, A F 3
sprang and nat for adjwsting the plenoer,
which mwws fresfy i the salencail. T,
15 @ smass Lam  pivated and conpegtec
o plomper 7. oA and A" are adjossatle
somfaces, B oond 0B are alsy eomioces gim-
ilar ey A& mml A% Lol sredler. B s =
strcng  obestro-magnet wound with farge

1= 4

e | 5
"
Y

ety
.;-'I L
i

feh R e e

oy

TR 3 o
Tk A e
pAFcE ]

Cigver Datfery Cherping Panel

wire [Noo 13 or WNo, 161 1o resistanoe ok
[y ohma 1 i3 an i7ea armaiure leved
skaned nx shown, piveced a0 D'V, s end
Being o et of trigger, enzaging a pin bt
tzehod do swiell SW. S is a rather
stromg apeing o gull ot swith blade,
iwhen releaand o : wder Lin smibcl contact
o leit

The plunger Fis male sl a kength as
it enter lexs than half way inio the brasd
solenald mibe, The plumger s diawn gl
the eafe il aroparticn to the cite i volts
age. and released when il voltage de-
crensss or falls, It 15 m pEngipls, = velt-
freeiet. e : o

Heferimeg ta wiring a1 T, T'_'\-"-I1l-1'-"?
gencraior lead 15 ronmected e brreiinal i;
negative leac connecis to 3. Posiive &Ror-
age-hattery leal s connesinl e binding
post 1 amd ile negabive lead comBedls 2
Einding post 2, Pags & ard |!‘-_ vidinect ke
kel or atser alasm in sersed Wity dry el

When wiving is Amisled and Syoaaio aod
stopage <ells comnecied to their 3Ending
pEla, see ihal swich s i1 vertical pastian
alywm o0 slkesche

Connence cluarging wslil] cells are fillw
cyarzell  Wkhea ih 3 ocenes, ndjmst contact
3 poiil ot inmhes 1. [ the same wath B
This deae, the magoet M atiracts D, pe-
l=sir g swil o, which is :HI"f-] ta: | fr=hamd

July, 1615

gwitek pedst by spring . SP. Alann will
pirg alsa, L .::rn small sprong to hald che
arpeatere [ever dn horieontal posiio,

Now discharge batiery to a point con-
sjarect with sgafery (mbouwt 133 volis per
celfd,  Ther ading: geniacts A" and B an-
t1l '|;||:-||_ HEHTSE Thar bpasd 5e o |r.:|r_-.' nr
steady work, requirmg ee atlention oiher
than throwing switch we righl-land swinch
point when chorging., .

=7 gl dynamss is drivem liy an seclie
mudor wiieh i e series wiib o crooi
hreakes, By eocmeting the cirouil-leaka
g et I meries with the eipguit-brenker
mzgiet of the switchboand ghe dymairu will
aiop outomaticelly when wclls are fully
sharged, =

Tlee switzk parts, Binding posty, coalicts,
slap the solenpid and magnes, which are
wiaiald te oesder, mn be vapplded by aay
glectrcz] fhowse §T wou dom’t wane o nwke
ihesn, Crosizibuged ©

:T-AHEHﬂJ-:.:}-'-.’-'. GALLINGER.

STRONG MAGNETIC FIELDS.

An gleet=s maseet eongrnchal by [es-
ladres and Perct aned deseribec io 3 ¢om-
mumicatizn o the Franch Pligsical Soocty
{nst wear produced o magnets field of 41,
S0 gavsses o oan air ygap 21 eaillimeters
lomg and 3 mdllimesers in diameter, with
pile picers of fmen, Tle excliisg cusrent
was 24 amperes 8 this casa The maxis
rrum Gelel alatied was BN gaasses u%ls
iging FLED amgerc turas. 5

With syperml pole pirees of cobalt sgecl a
fie'd of 2000 pnasees was procuced in an
wir gap 15 millimeters Jong apc 3 milli-
riery in diameter

. 5 SIOMAL CORPSE BUZZIEH
TELEGRAFIL.

The telegraphi <ipnallng systzm cmployed
in the Unated States Flgnal Corpe hranch
wf Bhe amay 1 wes PN I end, as o
geaerally koown, will cperate umder very
oo elecirieal sondibiona, a3 when the wire
may he cut in ene or more places, eic

'n!r'r.- show herewilth diagrasn of connesc
tion as used ia theie Geld gype, buzrer tele
gragh sets, and ke sigmals are reesived at
cither station By means of head ‘phones
shawe. : .

Closing the k=y at either msdrament
operates thie boeesr, which creates o series
of rapidly iolerrupted electrical Tmpulses,
leavieeg sevcrzl timas the voltage given
ihe laatrery owiig b che Tigh self-induction
of the Bdizzer magnes.

Thiz =ef ix alwo airasged with a swicch
in same caies, 6o that ot might the set may
lee wiikime] fof Qashing signals by means
of o battesy lamp, Indexted om draving
T ibiis cawe, of fogrse, no lise wice or

RO
!

if. % =Zlgeal Corps Huecer Talegruph.

groune epmnection Y& necessary and the &
nals arp |:|Il_|-ﬂ'|.1:.il Erons af ﬂ.wd}ﬁa.lll:i: y
wedins At held glasieg €L, B gharg on
long sigoaly af '|'Ll|: !.:.?:mpl;it code being
produced by goving long and short Sashes
of ligkt in the hatiery lamp.

It may be emarked that a small con-
deviger 13 wemally hooksd across the huceer
cotzicts i opder o reduce sparidng,
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HOW TO COMSTRUCT A GRAVITY
BATTELRY.

To =1 up 2 pravity batiery wae aboul 6%
p-n.‘l:l'l.ﬂ'.‘l (s} {lh”."i Qg DT “H'“:"LET £2 porer
the coppeT ® lemirnt I' ineh., I'ewr i waler

Making a dravity [atiary.

gafficient 1o gover the zinc one-half (M)
inch, shwoct arcuit for three howrs angd she
:I:r-cv, is feady for aee. [f desired fos
par Dwmediaicly do not :l.i{:‘t carguil, but
add dve gf gix oundes of A sclpkate”

Keep alie dividing Iine X betweea t9c
Blup and white solmtions abeut ome-fmli
inch lielow the bottom of the =ipz 1§ 0d
bow, siphen off some of the white ligmd
sl mlel the same amaunt of wates, bul do
not_agitate or mix the 1wo sol ileas,

Thes Ly e ufl h-,ﬂl:? will Eive abaat 00
af a wolk, tlﬂi only a raction of an i'nl:"-“"
Tt ix wead for hurglar alasr and closed cir-
cuin telegraph work very extensively.

Meny nmateus electricians and same pro.
frssincals Lave undoubtedly had copader
able trouble with gravity bamtesies. They
follow directions carciuﬁ and then izl to
Rt gosd megules. The woml teoabie 1x ol
with the batiery Reelf, byt with the arcait
A graviyy batery s suitable on Iy for = car-
cai: whick = nu'.'.'nall:r cloged. It is tlere
fore undesirable for “plegric bells,” “induce
ficn coils™ and all otlsr cper zicooil ap-

arates  requiring Farly  sliong  cucreat

he circuiz ahould also have a Bigh resis-
amce.  This makes it impravtiod Jor mae
ning fan makera, a3 the motor weuld have
to b woasd with fine wire, Aol 00 weuld
thzr; require a large 1:I'.I|=|1|!l¢'-|' of baleric:
te give o suffcently high valiage.

Congributed 3y W, JOEH GWINN,

DETEREMINING DIRECTION OF AN
ELECTRIC CURRENT.

1f the carreni 11 a wire ﬂﬁ'ﬂ'_il‘l: from

sputh 1o north and a compass is plased

gmivler ihe condicinr, ihe nnTth end of e

needle will e Jefecoed to 1he 'wesr, 2%

%@%ﬁ

THE

&

Mow 1he Co@spass Adls When Pleied Upder
and Absve a Live Dlkecirical Condwiior

shown ot A in skech, T the comaass s
slaced owver the comducter, the notth end
cf the meedle will be defeered 1o the sast,
as ghawn at The compass peedle shauld
b2 placed parallel wath the wire Erst. Even
v enieren: fram a dey cell passing thiogh
a conductor te & Bl ete, will defleet the
compass. This s the basic principle on
whicles £5e Falvanome:er 1= bailt.

CONETRUCTING EHEQSTATE,

Rhécstifs or resisigmos boxcs: are siics
requitert. m elecitics] work, and s fow
types a7 Hlagtrated hese which the prac-
Lig al imgn will fad of iotesess, At Fig A
is shawn Il.-:'n ordinary aren 3ht, or f:..f-
miEn silver shieeting, can e cug 1o reisc-
ble the goid resisionce:s employed eosi-
I||'I-|';!-|..|_1. |'|,1:' 1M ||'=-|“FI|;5 FuElars, a5

on

The wmiznlie- of shee'=s gsed amd th=
width af the srip X, as wall as itz thice-
resi and lemgzth, are, of coorse, depemilens
vpon s cerreal foquiec 10 be exericd. as
alsa 1M ,'q‘_'l]l.-rLE dre i Lea b= elMeered, Th=
nbyaical ‘:ln:-[ru—hr_ﬁ of shect métal arc to
I doned m any kandboos on electrocigy.
[t 1= Emsy to Hpare out the resisinnce rz-
guargd For @ given load It ois equal o
ke volts drop requared divided by the ear
rent inoampere: 10 be vsed. Ssy, for Bn-
stanse, that I.!' volts drop 2 wanted aod
a curcm? of Gve amperes. Then the re
spstance of the whole rheosint fIEITE]
fivg into 40 or eight ohms. The warions
grid plsizs ean be connestad in series or
uot gmratlel as dewiced. The tetal ceslsi-
ance =f n sericy rhcostat cwill b= thot of

Hqﬁ‘i'ﬁmd& iEx Emﬂmanw:
- Grrd Rheosiol

H i

ELECTRICAL EXFPERIMLNTER

phsnaint Sofalied Bea oind Bolalls of Sami.

one pric maipplied l:_l.' the nombior of grids
Oy parallsl the tedal resistamee will be
that of cnz grid divided by the rnmber
af H_Hll‘- The arrangimcnt ¢ grds in
seren i3 indicated.

A ecempart and cheap form of rheossat
izsed fer ape lamp ballase, eic, i e
exlizndreal type skown at Fig B Several
layers of wire are wsed In g smaill spoce
im s enique designe The tarnd sre
wound @ fmall grooved poroelain krms
plared] on a aeries of deinch maeial rads

'11'Ltl.l{|| at beah ends, and sscared fie
place fwiween two mwial end dies by
nexapal of squEare 8.532 nutg, Tap l=dls
can be hoouplhi out, of coarse, as desired

fecmy any layies or parts of layers 10

swireh s

When n sterage banery iz ealy prartinlly
discharged it goqui e only a pariial dharid.
Charging a batlery ihat is already full i=
rot only & wasle of covrenl, b OF s injufs-
ans 24 the battory, znd caze should be taked
to cut off the murrerd as seon as i LLELE
et charge % atfamed,

Il

HOW TO MAEE A 3MALL ELEC.
TRIC MUTOR, ;

A pmall eleciric molor cam b reacdily

mads from {duI parts by any experimeater

The magnetis ficld is supplisd by a perma-
nent magnel of the horse shoe Sype, az per

seived.  The armasicre comsists of eighi aor

Electric Mafnr Which s

10 mdcces of 30t 1rom, £ut as :hl‘.“n.'.'r. m I.':lr.'.
2, and made from "'r'l 57 osoft shest drom,
o i will do. The grmpture shects nrg
kepr in pleee o dhe shafi by iwn mitis
which arc Gighicred wp femly on cither
side o1 they may be sallered in place, The
bearings are made of bemvy shest brage
with a 3¢16-inch hole on each =nd and ome
in the emmter, te jake the shoift, Wexi
areanpe bearing sappost A A of hrass,
‘Tac stand corszits of foar, of bolies, one
piecz of Draes, serewed fo ghwe Dase on e
zide of dBe magnet. A& Ffl6-anch shadt
ithreadsd 2t the cencer carries the wm-
gigtntor ond prmature. The commutater
ak 1Ih‘l|f [roe a woeules .;.-r'nd'rr !r; inch
aii deameter ond %5 dsch lomg and it is se.
l:|rl_|| £ 1he I-'||.-|.‘I 1I-'l' feeresd G The
wombed exlinder s |..:..-.- eovered with aomig
heavy tin [oal, w 1 st be securcly plaed
o arid afses w.l'rd.- cut inlG L “-*;l'_"ﬁ-. HE]
miake ithe two segments as shown in I'l:'.
Mow wend Ui¢ armatate core with feven
or eight layers of No. 24 insulated mag-
ner wire and carcfully fasien the ends o
the iwo commueistor scgments by amall
nakle ar FETENE, Two short pleces of sheet
brass for bruslss are nexk bent a3 showr
in Fig. 1, and are secured foorhe hase by
MLEXILS 1:-' fwo mzs scrows. l"llt.-:t siripa
zct 2s Broghes and showld touch the com-
mgimbor very lichilv, bud a® the same fame
making geod contact will the commeiator,

Failly Made.

A WATER-LEVEL SAFETY
ALARM,
A very simple warerdlevel salciy alarm
can i readily ri.h,gnzu:l up by i'r!ll.ﬂmr.g e
1I'\|IIILI'-|II-- sl alrawing giver herewith,

Zhmnle YWaker=level Alarm.

Ap first consituct a toip switeh A #lown
i |t|.“:||g, wli'cl consisly of hrass com-
mets 1, 8, 3 4, and o lever B moarted on
2 sustahle s 0o Next counstruct the Tever
arm A owith it Heat E, MArer these pass
are coinleted moenr them or o wonden

{Ceuliuped om doge 1085
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WRINKLES — RECIPES — FORMULAS
Eddred by % GERNSAACE

Pedss this headizg we will utilich cacip
P -,....l:n infermaibon B8 Medhankcs, E:n-

sty pod wary. W rlall by pléak af
warrae, o Bave oar restris acnd va sny rEcipel
Parsselhn, wrinkled, mew 'i!.'ﬁ"' citn, uu:ulﬁ;b
ghe eipeiimeatcr, wheth will ba duly paid B
mgco publication, il aeceptabie.

—

FORMULA Mo, 11,
i Photograghic Bothe
{ NEVELOPERS) -

Eibaucgrr hevelopera—ka, 1 20 a2,
Dhipviiled 5r'r-:m-:-. T or. of Sufphite af Sods
Cervar.h, 15 oz, of Likomagea Cryniml, Mo
s pz Dignlied Foater, 3 ca, Crlonale
of Poigsh, Mix Ne. 1and T in equal pares,
and te each coaze add 2w 4 dngs 10 per
cepl, saluton Fromide 6f Sedinm,

Heslew-bieon Deedlaper~—No, 1. 10 p.
ai efaed  Flaler, 4 ar, of .i'll],f.lll-:r @
Sosdivm in cryst. chem, pure, 1 o= @
Hydrociinon, | Disselve snd keep in a yel-
Towr Taitle, Boy 2. 10 ob of Pgtalicd
Water, 2 oz, of Carbanate of Felasdk, 1 oz
of Curiemades of Soar, Mix 2 dem. o Mo
1 aad 1% die, of Moo 2 them ald 0 oe
al Haler {clist.],

Comlasd fydeockizon and Hibarogeoi
Depeiopors~2No L. # paris _uf 5||J.['im.'-r
aef ponbe forpst,d, 40 parla b Crvatad dcda,
1l,-|]-l}:l parts of IMriled Water, Aller solis
tinn Dlier, Mo, & 30 parts of Eifanogen,
50 aarte of Medrochinewr.  Place togetler
im = mostar, prisnd dean ko fine powder and
kvep dry in well stoppersd plass btk
Tior nse take ofe past of Moo 0 and disselos
it in 100 sans of Noo 1 This developer
in cne= of the Best Baowi i it possesces all
the gdvznsagees cf the oabier developers,
wilbicus their disadvislages,

fron  Depetaper—Ho, 1. 130 gr. af
Citric Acid, 83 gr, of Corbarate of Awm-
smgria, 1 cz. of Lighled Water Mo, 3
140 gr. of Sulpiate ef frea, 1 drop of Sul-
gﬁun: Avid, L ¢z, of Paghided Water. To

ratts of e 1wl 1 part of Mo &

‘eregus  Lilee Dralale Depelopor—No
1. 1 or of Newtral Dantale of FPolash, 3l
oz, of Yropude of HFelassdem, 3 oz, of Hof
Dipiilled Waler, Neo 2,2 dren, of pure
Erato-Sulphate of Tres, 2 oz of hot Die
ditled Water, Mix topether 3 parts of No,
I aped 1 paet cf MNa &

Fywa Dppeloprr—Digsalve and keep in
|i;g1|rﬁl'in._g at fppe-r-nl hottles, Mo, 1L &0

gL of Puregalily Aad, 150 gr. of Sadivm
En-rfﬁ.ﬁ'.-‘ 1 ge, of Cefrir Aoid, 1 ox of
Digiiiled Water, Moo & 50 gr. of Pedos-

sisan Hromide, 1 oz, of Waler, Moo 2 2
dern, o Ampaoaia (LB, I Ge cf fHgs
fafled Wader, Take 1 pert of coch and m'=,
Tintgpes Develofor—1 oe. of Distilled
Hater, 11 ger, of .fu:'I.'rart' irar, 10 gr. of
Saltpeter, &) min. ol Acelic oo, § Fun, o7
Nefre Aod. G

NEW INVENTIONS TH PIIOTD-
PLAYE.

(Cpmpimesd From page BE,)

ior many vears, which coisists of making
the guapeeled thaed or eriminal hobd some
rive {n W easth, T -.'|-|1|'.:|.:-:| porscss
are lificd a3 in couet and senidBie: pro-
Birigiced afe=warde 1Mie 5o Teom cach
one of their mowths i@ comsoved smd exe
aminwed by experts. The ome Teovv whnae
mouth thz siez shows nio moigsure b5 ine
variably the guilty ome=; as it i claimed
that althoagh tissir fnces may A6t ghaw
aty change of cmciice when they arc
pualty themp ix ar inward muoszular and
npgye action taking place which ranses the
salivy ra ho ehceked nnd thee dhe mwonih
remades dey

- THE ELECTRICAL EXPERIMENTER

AW ELECTRIC TICKLER

A wery simple bui amumeing lhele -
cliine can s made ANVOCE Whn B 13-
miline with the hardlng of commcn tools.
T follewing material will Le sieoresary
in order te ooasirwst cala Lntde altermating-
aurremi iy, Two  electromagnels,
taken from oo old eectric bell: g L-Eneh
horseshes ctewl magnet; rws brags stamds
ards, A A, Bxbax s anehi 4 anches of W-meh
renad beass fod; Heodmeh of Yeinch diita-
ter rounmd rubher rod: alse 4 wooden
bage S4min] inch, two bnding posts and
brass woad sccows,

At fire: mount the iteel ma tim 2
upright postion by means of a brass strip
i shown, Nex: construst the armaiure,
which ooosisls of lwe  deciro-magnets
mounfed on ¥oinch brass shafe.  Upeon
Uils slifl miownl @ collectsr rimge T, wlicl
i made frops haed-rabber zedd. sbown in
F:= 2 A LEnad |'_|||“r.||L_-|' {ad =2 them gunt
on :he rubber rod.

The shaft is supported by means of town
bress sfendasds ns shown, Cee ferminal
o the elecire-magmete de saldered 1o the
sfiacs, whale the aother ferminal i3 soldered
tis Ehe rimg C. A brats spring Iv i next
placed en the base so that ot will toush the
rlag 2 shewn, A emall haadle sad digs
are next made and placed apon the shafi.

Conpections are made from ope stindand
and fmom the brass spelng T o the iwe
binding posts. By tursing the erank handls
acil Tholdimg  Gwo omdodors, wlich ae

Tun I-'I.-lhi Mepact Gollda Make thili Hiecs
iikcal Thhkicr w Shocker.
capnected to stardard aud springe a shock
1% chhained. DLy turning the clecifor-mag-
neds Faster or sfower the strenpgth of ghe
anock i varspd inoproporton.  1has s the
principle af brge dynzmes, snd the b5t
clectpo-sedical machings made by Raddes
atd paliers wete dimilarly destgoed A

cauplz of fin handles sbest Txd inckes
erve very well

KRNI ARSI =R IS N2 AR FIn s
H DUR NEXT NUMBEE —
= Will'hare as p speclal supplement & lerde =
O i ol -
S MARCONT 4

o sukwblle furTrapadmeg, This will moake a0
= il pefEralL [or vomr den of B

gre will alss Bo many W [talufes
= im the Awiost leuc Be auee o6 onder
T ¥Omr Cogg N,

A WATEE.LEVEL ALMKMN.
(Conlinusd Frem Poge 101}

haeg, The palley P o2 placed on lefi-hand
gl af ile hose 32 shomn, A elreire
anmmdsatsr 15 conmected 1o ibree of the
pliage wf the swifch A, ond the fast coms
tach i3 made with a bell. Thé donmodions
are sbown In Cw drawing. Now B the
amaiail ' 2F watcr decprpses the Hoat will
sink, aned ax goon 33 the Tevel e below the
{=foct lm2 the switch arm will mase oon-
faet with the next comfzet pisce and the

o
I

anpuniciater will show e 24 feet drop,
Wext will come T.F dees, nd then, when
ths foat has sunk ‘=low the Z-facsl e

1he arma will came upom the: lost contact
e alacin Tell wlip s bl fvingr e
aml 3¢ alann witl sz rofllving O
engmeer that the tank s mensly cmpiv

July, 1915

BODE REVIEW.

sElememary Electeialy amd Magoetism,”
By Wilkam X Frankla and Darry Alac-
Muth, LTd pages, 153 ilhesicataons, L:I.;:rtl'..
Fland inches.  Lepther bock  The Siac-
millen Co, Naw Yorl, Prie, 31T

This book & rather cefreshing in a wapy,
censidering he method vsed in explaiving
the ¢lements of elecirizal wniis, circufs,
pagnciism, et Praclical aspecis of the
actian aking place in electoiml and mags
pethe  tirsuis are expleinsl i R OwLTY
lngich! wey with the aid of spesal dia-
grafnis. I8 If a gocd book for stmleni: of
Wil classes and really gives o thorowgh un-
derstanding of the eleetmo-physical wction
ceemrying, The beating and chormeal cf-
foet of eleesslely g excplained with somple
formale, = dhal anyomie ean understzrd
L. :

A partionlarly imtetesting sectiog deals
in an execllent amid aew manncr with the
“electrie clelege aml the somcdemser.”  This
webisic explairs sech vilally  Sateresticg
thimgs alsa as “spark diecharge and -
roma” “cloctrseal  precipiioiion of smoke
atid Jdisg" s,

A Schesl Elencty By O J. L.
Woesdali. MLA BB pazes anid TEE ilims-
tratioms,  Lircen eloth, b inches. L, £
Putmam’s Sonme. Mew Yerle  Price, S0k

Mr Wagalf has peescated bis treat-
ment af elpsrictty and magretim in i
ratier oew way, =0 fo speak. ‘The mag-
petic field of forcs ic thorpughly covered
and sorwe pew curves and Deutes of the
magnetiz e Seld eound different mag-
wels aed ¢'réutls are presented. RICILEY
gacel book for the student ond will wne
daohtodly give him a very keem pereepdion
sf the laws of mmgnetises and electne cor
remts.

Each chagier has a sumber of guesticns
at the end of same. and oum=oas prraciieal
experiments are deseribed, Al teachers of
?-Ifﬂﬁ‘ﬂll lubjﬂtl wirighl il well B lack
sves thie "'.:I}!".t. Abnat & dapen fne I':l'["-"'!‘
ALPLET At Lwe e, ?-|rl'l1-rin_|::' clearly how the
magnet’s Aux npaeass in the feld of rari-
aus magnel soles.

"The Bor Eleasician,™ IS Alfred Pow-
ell Macgan. b pages, T illpstrations,
Clath,  Bva, Prize, %203, The Lothkrop,
Ltz & Shepard G, Hostom, Wass,
CAomew and exteemely practionl Bask fer
Ene Boy and yeung man s this lazeit work
of mearly pages from the fen of Mo,
Morgan. Twery kind of intrument imag's-
able i described in attractive siyle, with
sweellent working drawi 1o gaide the
barlder of same. A poacdd feadoce is dhab
wiich incorwrates  half«tsnz ar  phote-
mrophie viewa of the varineis carpleted ap-
jEitatas 80 ikt the reader will ba enre o
understand Jmst how each mstroment locks
wien fimlshed.  Wireless cpropaluz az well
a4 higl-Ireguesy coils fop demomnstration,
i, are cleasly described,

EIRD CROESES WIRES

Becenily mention wai made of o eross
on o ling im Caliizenia cansed by a sk,
sips Teiegraph avwd Telephsng f.?_'?-l" o
I. L. Hearitzw, smsetintendent of i-degraph
af  the c‘l-il-"'ﬂll‘ill d  Eaathern Hailway,
Dienver, Col, writes that one of hic linee
mien cleated A cToss Oy Temeyiapy a Chinere
phegaanl. whose mecx wias i the twis: of
two wirer.  As the Bird had fo: been dead
ter an hatr, 3t made a baoikeame g
dog s tahle, hesides supplving beaviiful
lofz (il pluaca,
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UNIQUE SPARK COIL INTER-

EUPFTEE.

Tlese 35 2 deacription of 4 seally prac-
tiza] imterrupter whish pgives pordect sanks-
fact aen el enils up a Ldnch apark,

Wieth

Uinkmue Mercury Intersupter dor Small Solla.

thas Incermuipder =0 ki I . n
o B P ¥y oOntacls, €90, Lre
_Tl.'l cousl i b 11e apparatos, secusg 3 pwo-
pak “Makm" fres; jar and cut droms fiber
i gowerl b (v, Temd and drae et 3 glace
tube ap shown, raling the Baje j= the
mddie ol ke o] almezer 3¢ gegall 35 3has
in a termomiier tube. Bore twa Bales
throwgh ke fher cover and 5t the arms of
£h grl.j.u_lu'x tightly iste iEem, Mount
B Meding posts om e Sher jop and
con=ect thoct picces of Now 11 copper wire
Bz shenm p: shown,

Ta aperate, Hill the jar with waber to the
bevel shown, and the Lenl plie sele with
mefcury o alim: gl mame lescl  Exocrn
mint will show the exact beighi o which
the tobe meis e Alled. Now comnoce dhe
Iaterrager dn afiica wala 1+ wien k-mal
pricary, key and Wattery. having previossly
remoscd - the  hammor,  inlcerupler
laiferd it amoss with wire Ag soom a8
the currerd 3 swibihed on a bright gress
wjariy will appear in 1the mibe

The waier an the jar serves to carsy alf
the lwat generated. The Encerpaplions ora
ot & hgher froquency than thoss ohiained
willi & viliinor 2= are gmeadler, This in-
TEEFUBNET was imvemted Mr. BL Gerns-
Veack: I 1%M.  Ceontributed by

JAMES L. GREEN.

MAKING CANDELAERA DASE
LAMPE FIT MINIATURLE
SOCKETE,

Secure ar old burnedeoat  minkuess

bulb: bresk she glizs amd scrape Lhe plasier
af jeris aut. Take chy fber woehir omt

Mo do Lee Cendela’sra Hage Lamps in Mislas

Larg Aoaskais.

cm Ul edber 3ided Een pat the
bell tkromgi  Thea shace the candelabes
socket oo amil pub a fiber washer im e
CEma e mab oasd orores up tipkn 1§

THE ELECTRICAL EXPERIMENTER

whm siencd in ¥ ministuee hase §f pes
fmaes to work, melt a drop of saldes @nd
puk it cm tis head of the Solt Bat oosure
he belr 5 well Insulased from abe Borass
socket. Then =eroew ib cn a mmiaiure
gackdl amd pur i yous exndslabra Snills
Cont=huted e ALBENT PETTY.

BEDEPRING AERIALE,

1 fnd that whes '.'I!i:ﬁi'. imall fadis re-
ui\inf $i0s thar thep work better by ueing
a steel woven wire mesh Ledsgrag fer wa
sitial tham an ipdoor agrixl epesindng of
fire sirends of copper wire, 1 foot anari,
having a iodal length of abowst 8 fegt,

Contesbuted by E ), BACHMANN,

The trans-Azlastie wirelesy stybzans in

sry have been heard <lmrly at the

Upiversaty of Norh Dakéca radis staton,
a diptance of 4,300 il

ELECTRIC EGG BEATER,

Bacare o base 0% inches Long and linge
iL onte 2n 18-inck ugpright piece ws showr.
Fasten 3 bloek 2 Inches thick =t top aind
ta this Tasten zn elesdeic mator,  Fnzien
an dhe dhaft & Y-leed hrass stem avd tlen
arldder some Hght strips of tin 4 e =d
and bend as shoun,

The haw Bas 3 hinge 20 i cin ko lowe

T

Ngg Mester Mebeeni by Semall Malaf

cred to put glass of egze on. A do o bemes
wimldh can b booked onte 1. The mode?
Iy e SEFIR eo sllds gy, #0 9% o ores
mizve beafar head from cpge or phosphats

cangziner witont Hi_:'jf:'n-‘l: “F"il’ﬁ]"'- Cime
tribated by CLAREXCE LINDGRER.

A TIN-FOIL ADHESIVE FOR
COMDEMSERS.

A very pood way 10 gecure tindod om
eomdenscr plabes, mand onz whezh will 2t
agiia bEsEring, whizh is 4o diiaitroms 1o
eandensers, (4 an foldowar Flace ke ploles
1o B2 godated It 3 mmderately warm oven
amd hes: them far sbhoud § mizgics. Then
remove them and suh the seriaee with
beeawax, Hlees the bnfol over the wax
and emecoth dowr. TE i3 adelsa~de to olace
a Iuz of thin eXpor ribbon an the plute
inder thie timlodl Lelore the winfoil is pus
on.  The fortdrs shonld be painted wath
beomawne afier chie urlca has been |I'Ii.'-:'.'
on the glass. It @ boat to rousd the So-
ners af the fizfial sheet, Beeswax 3 far
aiiperior bo shelles for this parpose-

Canfrisale lis

WALTEER FrANSEEM,

103

WOODEN DIE HOLDEER.

1 ars semling you a drawing cf 2 homes
ennde woiden dsé halder #hich 1 qited Se-
rmtise | 30l not have  the  rightes el
faldze o= a small die, Bore hole hall way
theauph the waenl Tamdle ax ?.|||:|..J|I s That
#Hp wil fir very smugly. Dore 3 emall hale
foor chee dleaded sod 1o go throogh,.  Pag

e

L Ly Tt
R

ot

Eie Hilder Mods of Wosd,
dies in Targer hole and thread a sorew in the
nibech o the edpe of the dic a1 canal, This
hieliler will do rea) gerdscable worke

Submitled
NELS0ON RULAND.

HOW TO MAKE SO0OLDERLESS

CONNECTIONS.

Perhaps some reacess Gind trechle in
making a good wire conmection  when
solder is wmawallalde, T think they will
el the following very eflicenl, exprdally
with aluminess wiie,

Fires, scrope abesil Seht seclws af the
wite 10 ba conmecsed. "Bo o all cos-
rosicn, dirt, ar greas: is scraped ofl lises
coigitly,  Then iwist the wargs {ogetbes
very bHghilv, A pices of tinfndl alout am
imch wide is lapped over the cornectine
twal. Ihe tmicil shoald be lapped as
tightly as possille waikaur waring twa
pred toncthor with the Singess, Al
ilils lap ome or v fovere oF tape aver the
tinfull, 36 no corrosion or raln eam gel o
ibe Gnfoil. The tape i polled very sight,
a0 08 o ipsune 6 gosd oonneetion bebwocn
e tanfoll @l ile wize Tt is well to paint
it with asphaltam,

Tt :lu-:ﬁl e wmdeasionnl that this fictbe
scheme should ondy be wsed when solder i

act Biauly.
Conteituted by L. K, WALKER,

A MAGNETIC WINDOW AT-
TREACTOR,

Make @ dmall Box Exdxd inches. Two
inclies from ane end pat o block 2x2 inches.
Upca tkis place a small motar so that the
arrmlare Jacd pof pooject over the map
To ihe nrmasture fasbem a small stick with
a horseshoe magmet aieached o cne end of
il Psat a very thin pizce of cotli aver ke

FEpe O

Shee Windrea Neacliy Dasily Male.

tan g 1the inslde of the 50w doss not <hie
Mrrappe it =o that e magme? nearkys
torichag ghe cleg,  On oop par 3 shesl
hall Eeamng. Lo cach end mtmch o
bimdmg post ghe hall will follaw il roe
faiing magnes & glass iieros g oo the
hias iE DaoER, DUt requires @ simonger megnel
thar when ¢loth is vaed  Contrifubted bW

EARL PRATT.
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e ibe bedtoms of the scas tna few manaobes’
time. ;
DProbakly reore tham is penorally realized,
gty it really the btackbone of iliess
wonderful endezwater engincs of destruc
tlee, When rhese snbmarine Loals drsyel
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Eliastric search Night lef mee oA Erlsc,
whin

Erulslig
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THE ELECTRICAL

POWER BFE
By H. Win
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£ 5% O e
pse of the G:rrt'.n adu’ ciivr mEvich,
At preqent shere are abous 35 submersi-
hles i acliua, commissiorn, and the 19
numbsr, inzlading shoge Leing budle sed

EEY ToO 1L

7. Lairsl Bpper mreicapls campisn.
1. Elestriz lghts,
B, Wiaglrss switchbrard ped spparslas.

is. Eleftris telgger far disdh LI +E.
Ip Hiscrric !".‘;Fllﬂlt Jlmillll;:izvu'r'f“
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EXFERIMENTER

HIND THE SUBMARINE BOAT

feld Secor

wiler propuliicn. the melors dewselopina
i Bp. ac the alwvr Doll-speed ratdng o
kncds, These motors amd all of fke other
electrica’ apoliances on Tward e gubres
fane chtrin their energy ir6on storage bat-
verigs, whizh, of vourse. have 1o e quite
large, Fractically  all  stosxge  battersss

irciudics Thomas &, Filiwint, 55 &l lave
heen working foo & considersble Sme to-
wasd perfectiog 2 stesspe hatiary fos
this clasx of work whith whuld not gice
forth paigecioas Tumes, che.

Mr. lLidimon™s Isbést sulerd=ne stomage
battery pecstises o Tulfil abese reguire-

s
[
.

a-l latest type Boats of chiv charssier
carry 3 hiph-grade wireless s2t to be wjed
with an asbefnh SipEoried tll:l!-'l'l'-‘lﬂ'l Ewida
steel maieg, a8 will be peer. It is claimed
that the Geomans have oblained much of
their intide or secret |:|.i'ur|rn.l1|.'|:| 1Irom
eples me., by menns of wircless mossages

EE

LUATRATION

i Lagge adorage batiory. 11, C'ﬁ:-l-'lil_ﬂn: pamp dor eagloe, drlvem by tling_o
h " s Winlaf,. o

1§ Elezkric essdar faf HiFAEE [EFLEC0DE, 1. silul fliciike dsmamg wspd Tar chasgs

1t Blestrie adove Tor pocking réw’c maale ng batterks on aerleze, whith opids as ey

17. Peapelc headers Tup warming the  Indcrlss sloctric metar driving 1he subimaring

ol I aalbiEdrhie,

whem babow sudlada.

waed for {Resr insmllvtions are of the vzl
Begual 1ype. i

Theése baterdes moke use of sulpheri
acl, of raicrae Rl Benee fley mive o
very poisoncus  Tumes, walch often e
dartger the lwealil ar even lives of by crew
wher the beat g submerged i oa mome
bes of lunew  Thesefere several inveators,

ments in very pood dape, Besides haang
several other feciures which €an by berme
te geenl wocoumt in the spwarins imaialla-
tion, s:sch as revilizing the aif, efc.

The ilasiralion herawith piven abows 0
number of the mere imperian mses B0
whica rhe eleciric carrast i3 Fus on _|:'i?"r"-'|=|
fhe submanine. O couree, =l the [arger

Thats 4 By B P Ca

an Shllting I'F'-"IHI thigw prepellar an engine

drlve

. Endedral Codifibdlion enpine, desh as Dissdd

- Hlleitris mobar spprating rtpevisg gosr.

e ——

sert out froan decrct oF kiddes wirelese
seafioir s oa lamd b l|::|:r_;|:-|:||:. and whh
mpssapes have been picked up by some of
the Geemag & ahimariiies 1;|'i|IHE vill tle coask
8 few sules These submorines cn the,
of congse, conige awny wmiil ihey ger withia
toweh  of seene witeless comananizatien
(CpeEnard on page B24.)
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New Arc Radio Set For Ships

cenily  developtd by the DeForest
Fudiv Telegraph & Tebepasss Ca
for miz e ships.  Tihe photegsaph #haws
the semplee ontlil as it s iastalled &n the
steamshep B Lfabman.
The fransmilling sel oomsisls of an B
of speeel dessgne showm at otmber of
gwitzhbeard in pholograph,  This are gon=

j WEW are type woreboss cutfit was re-

Lains twd gaps it scrdes, opcrated by G0

Elg. 5 Showing New Afd Eaditc  Coasralsd
IAklalleg an _Ehe Seamahip ~Ye
Chapmus"

volls direct ;_'l::rrrnl‘__ nll:l-pﬁ:"ﬂ E:j -
generaior gl ] k

The cloctrades, P in the dingrae, Fiz. L
=ongigt af an alloy of platinem which bas
a very high melting pomnt.  The lateg: dizes
2 act @3 leat fadiaweri, and the gap i also
cooled by a fan below if as shywa, The
gap between the elecrodes i3 regulated by
a thumbscrew (3 plaged in front of the arc
Plg, 1 shows ol exad constiimtion of this
aec.  The sccondary cimcnh & the 4ic Scm-
sists of o ceeoleees el the awiich-
beard, o Felis mounled on the right-hand
Sromy mwrier ol the switclhiboard, Dot wine
epligtion pemeter and o control switch- for

tha special gap eectrodes 9 imeedi-
atelr foreed The Cistance betwees the
gaps iy about cme-eighih of an mnch leng

When in aparation 108 are procuses un-
dAamped cocillations which fanmot e re
celved wiil the ordinary dewetos on shipl
i @ spocizlly desgmed sodssy comomtator
is emalayed or changing chesp umdampe
gscillations inde apdinoey apask ascillations
of [ower frogiacnuy. This dlevies s ealled
a “chopper”™ amd 21 seen om top of the
table, Witk thig chogper ths operuior an
send Be all-iq-g and alsa to lned sztons
havicg the Pawlsen ilker receiving anifits
just By gmiting ovt the chooper, whaich &3
deme by means of = dowilegwle shgles
thiow switch cext fo the meter whens the
arc's pndamped waves are sent ol

The motor-geniratos 18 located i the
cagine rosm and ig operated by & hand
alrol switch and anm avtompdiz solenoid
gwinch. The panel on the extrems it of
the room shivws the generator beand with
all the neeersary instruments, melabing
ammeher o )

Thie partleulze cueht is mied of & KW,
amd a mazimum eerial reading of 5 oame
peees By pbigined.. The acrizl ooisisli af
six wires 49 Foet beng, Tl reseiving owtfie
pepsiatg of rhe Rresr wpe Andion delectar
aiml B8 see on the @ght.

Slmplicity s thie cipal featu=a of this -

weellabuilt sct, which iz a new depariure In
America-made wireless appasatus,

THI KEYETONE WIRELERS
A3SQCIATION.

Thez kKevsicac TWireless Assis alan was
prganiaed m Febranry, T0E, wita fax mem-
bere. B Bimagm, William Fagde, L. Clancy
H. Fiaker, 5, [lancox and W, Rusling.

The weenbers mest in i lamaesl af
Beathes Dinesom's houss every  Sowrduy
might at & o'-dack to practise the code and
ql!;:.ﬁf:r for a liccmse, or anytaing glug that
thew wish to da, We have a gmall lilwary
with wirelesa Books such as ke Hiperaoal
Hxperismenifr,

¢ would like ta have eny young mci
interoited & wiseless acad beiwesn the apes
cf 17 and 25 inclmsive, 1o join.  Anyons
deeitiag mfarmatlon will reccive same by

HEW ARC FOR RADIO-TELEFH-
CONY.

Aorew pwalpme ol 3k [ -I,r|r|:: HENy  wAS
peceribly put Enlc cpernbing condiion by a
Hru-ull‘l]’:l IS T 1ot dinlaticer up An
fivg males Fave bon covened very auooesi-
fally with ihis new spstem, which employs
a specind arc,

The  dclephome  transmitter  cociflatian
gencratar oomsdats of o spocially desigmed
zrc with a gas chamber that recsives illu-
micatiog gas, and al30 zmmonis gas weder
high pressare 25 gent throogh 2 small co-

invertar Uilng His
phone AFE

1
axial hale in the metlliz anade. This gas
15 ascd o maintain the ascillations sfeadily

asil, a1 the same time fo cool the are
tireay chiminating the wse of waler for

Improved 'r|.1':rp-I Hodios
[

cootimg the amode, A worlsble capaciny
prd an inductange i3 phwabed aerogs ks
arc in such a manner 1that o cantinoous
dremm of ascillations iz prodoced.  The
froamency of these oscillalions was con=
trodled by eweans of the varable capaciy
al the air dielechiie e, The are was
cperated om 1000 walts A C, omd corlino-
ous cocillatizns with A corstant ainplitisde
are _readily produged,

The vasiation of scucd is produced hy a
gpecially desigeed water-cooled fransmitter.
Under cperating con=

idwnging  froan Gl

meters ty 300 melere T
wiane lenpg b, An L]
acrial throw-over i
swiltch 158 alsa ﬁ
meaunted at the ex-

o 1 - The

IrEmEry, cirouil

cludes  am  ammeter

mounted "o the =x-
seime _Iefy ool the
awidchboard and eome=

metiedsin series with
a choka cofl efc., as
the dingram Indi

[ foifae
-

ditiona jhe wrnmeeliser
has  seoenl  comtinu-
ously kel amgeres
1|||'iI:|h.'|I|: Ay ﬂi‘n l
Feing whageves, Tha
Hcri:.l.:q;: sl s I‘|||:l
orlinary eryatal type
willt  nm o lindiganse
il & variable capae-
ity. Ths inverctor
has Fopzd dlsl & come=
bimation of galena
and wincie gave the
Hmmress soural in che
receiving sel.

Dr. Alired BN
Galdsmith, of the
ilege wii the ity

cates

. The most :meset-
SingE parr of thig are i
iy ot Wyl
tVEry ANC N
# onescizary o

- Fig. &

cooge Bath electrodes oy

togcthes apa abier septabing thini an ase
i then fozmed, Bat witk thas radic zre it
i -"II1_'r Hedaiiry I clase g awitech, whish
shorg-clegming 1he gensratoe foe = moment
through powerfal elsoke cr Empedence
coll apd suddenly opeming the gwitch.  As
L0001 Ak guitch i opened o arc i
formszd ar thile cominer of the owilch, which
is extimpuisheld by hlowing it. The arc at

Dlagram = the New OePorest sre Teoe Wirehess Traomibiies.

arTiing af calling on 5 Honooz, 655 Lews-

ingtam  avenmne, Brocklym, M frmy
EVETEN S, L e ——
EADIC CLUE OF AMERICA
MEETINCG.
Tl 'asl mpn ing of the Rahe Clal of

Ameriea bofore th: sammer Boddays was
held ATaw 240 in Fayerweather Hall, ol
be LimaveTiilx.

1o

2f Mew Yark pres
_ Smitcil a owost ime
ROC  mslfective  paper oo
Hadio Appuratns” The paper
wap plepinlly [Hustrazed by lantern alices,
he Telelunker, Geldadsidr Dopere and
Powlpen, Berlmes-Ponclien fnd OmIpAlEnIe
Catnerale sz".'ll.i:.;l:.'.'lr:.illl Hr -._'.'-\.I|_-|'15' Hyi=
arptus were ghiewen by Janfern alides and
ater alisemssed by 1 H, Marame BS
D, Zenpeck: It Whealsr and o'hers

_n..l
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A Wireless

<% simple, wet effcetive, miscless lectuze
oF demgnsiraticn gt i8 always 1 great
demard, aad herewith is Qlustraied and
degeribed 3 tatitfaciocy ootf: af shis ©ype
which ¢an b built for & reasomable sk
The apparaiss comprlies a Rlings @o-

THE ELECTRICAL EXPERIMENTER

Lecture Set

eopoer of alumingm, iy dicated of “AS
Thda plage may b= about 12 umhes sqiasre
and any thickness )

The filirgs coherer “C7 is tapped or des
cchered by the wvibsaling bell mechanism
" Nat more than ore iy cell ar "OL°
waeitld be connected
m coreail Wil oelay

Ted Srt Here

Fly L This 18luse A - Depleted Bmi= “HI and the -:.'-1!-‘_1'-1;.
[ratinn  ShCwE @ H“H " pliys Taon Ees It has beem oawnd
Neal mid Effecis H“H lays mnd Thizs best for sach Zets Ec
ive Waw ai Hoaxs Beca ugr a  secidnl .1"11}
Maunilg a GCos= Faued Bedt 1af = Qur oqriy which 1o
mrrer Sivlke Wires Cubgmer Actla. contral varims aloe-
keds  Dhemanstra=s Whare BLRE®  gopstrative  aspatatus,
thin Zed on flak Appaiptui Thaa  gycl a5 eleciric
Switshbosrd, Ire = Coliefé whistle, |nmps,

Arg to be Can-  grptars, ee. Thews
Faiied. devices will be  ab-
gerved oo the pane

lezres, a deccherer, two rclays of aboat T35
tp L} ohme resisiance or even leqs (buo:

preferably of a much higher  nesiziance
1_h;|:1| ',:hfal}, 11::-!:|'-:1I'.¢|- with qm?trnlllng
swilches, Laticsies amd the el=isical de-

vicks 10 be contrclled by ghe selayi

Tig. 1| shows a photograph of =ack & =sct
which worke wery ricely dndecd, “Thii s
a gomd way in waich to moumi the various
apparaigg o 56 12 be clearly seen by the
audience ;o eoniple of small shelves soeve
1o suopor: the insramenie, as will ke oh-
aervred.

Refecring 1o 1he disgzam of connesdong
Topr ihis outit nf Mg, B, the gesersl opira-
thom and zrrangemert of the ser will be
mare elensly wedzsstood. A metal plate,
whizh alao ghows in Fig 1, amdld made of

WIRELESS FROM HEW YORK TO

HELMARE
Bavnlalp!y AWler, Fdward CLlaviar and
Fraak. k. foves, all of Asbary Park, were

aopoinlbe| receiily by Justige 1-..{!“-54.'-11, af l]ll:
Suapreme Cowrd as eoulemsaion commi-
haticrs i a0 1lE |:I.ii.'|.' 51 taad: wante:d in
Helmar, M-l Meothe Morconl Telegrapl
Calle T, Fnk f U T Y 11.ii_-.]|n|¢|1lg of a wire-
leas stabioik kel oL

A stiome dor Al podanissicnbrs  was
gnade by, Tohn L. Grigg presidenc of the
Wareani Ca, The o |I||i|.||.1".'\- mnan Aahog
it at Mew Brunmeicik and the justies wss
fold that & vz des-red Lo esfablisn wire-
less pomeanication setween Belmar and
New Yierk -

O MICKOPHONIC EADIO-ATRL-

PLIFONE.

& mewe wirelere amplifone for the 2mzli-
Feation of regeived radio signale is here
wich iflepirated, This fesirument was de-

in Mig. 1, end :he
matar has & piere of
weral Fastened be che
shaft o hatl s
movemcnt will be
quiﬂli.' aml easily diz
cermcd. b 13 alsx o
very peeud  alea bo
mark =ome white
bymds on the strip of
micial fasfemod b thz
ator shafe, so thag
its movement will ba
more quickly molicsd.

The celaye for this
sct mro simply tholc
kmown ap “pany” tele-
graph type, cte, and
while foe <harer (lis-
Eanges up b ko Th
o 'it 'i|: I edresEsy
fo mic any gragad -
paciiy G (rorce-
sponding in size fo the
metal plale A% pres
viogaly  ewnbaned),
this t1|1.'-|l:5|'_l' alymilel Ter gise! me slasiwin im
datted line at Fig, ¥ for preater diskhaces

Ti.-IF

than thape mendomed. For distantes above
150 =0 D00 feer it i bess b wse 19:10-foot
brzss tubez, ene, or 3 small asrial made of
copper wire, oic. with a metal plate several
feot gquare for che ground <aXacity or
wonlerpeise. These scts, of course, shaigld
ke operaped, whenever possible. withous

Mg, & Dagrem of Cabgrer 5ot Connestions

ary ground conmection, 4@ awdlences in
proerzl are wery skeptical o these mat-
tera and i they find or see a dives: geound
i ey imoediately belibve  that
the asparitas ik a3 faks,

Mo Teinch spurk eoil npowes '-'r.'r_{ goad dor
the transmitter, sel shis i3 weually mount.
el i 2 5 oo Gefoot pole with botterics, so
a8 fp be carried thecugh the audiense, =l
ting aoyome bt press the  paish-hestton
actiating the zofl, A ball spacs gap shonld
always wizc for thoao lecturs scis, For
aiy merisl a X-Toor Brass fube mmay pooject
above the eoil ond cornect to one side of
she ipark zap, Two such dubes al right
angles &ct well as “zerial” ond “ground.™
e F excli g sliermale sides of the

spnrk gaa,

veloped by o owell-Rmown American wise-
[ LIS LT TR ximl 1% g wxlei "il'\-'!'l_r' |.1l|.'_-o;,! ':I'l
The

the Uplted Stste: navy and armr.

of the regalar telephane rescivecs and a
battery is comcected n series awith the paie
of phoncs amd the microphones as shown,

Spandaerd Maay Type Amplifors Employisy Ealse Senuithe Mizrophsncs.

prifciple apon which this amplifone works
is that of the mizrephonis conlaen, There
are within the box several microphores ef
sp=cial deaign 20d each one is connected in
series with the mext The izgrament 1§
conneciad to the radio receiving rel in place

Eceh micraphone amplifer the incoming
signal with a differenl amglificalion drength
il the last micraphone stage amplifes It
ey craiaiders ||||.. T::\. I.'\-ill_l" P TSI
phones the stromger the recsived aignole
I.'.i” I: » :I'II'_I1; -Iﬂ I
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NEW U, & NAVY RADIO RECEIV-
ING 5ET.

Dz Lewis Celen, of the Bureas of
tpandards, has recently perfoctcd a mew
padia pectiving set wliieh has been adoped
by the United Siatss Mavy as it slandard
receimng el It is illnstrated in Fig

{Absvaiy Flg. L Shews Front ¥lew of L 5

wavy Radlke Receplor,
[Pekuczy Plr. 2 Read Yiew of Same

The fear view i3 shewn in Fig. 2, The
aonmecsion of each imbividiml ioetreaeend
is pepresented in dizgram Fig. 3, where A
Gy Lae eocsttute the priaary or antenna
circad afid Gn Ly corstiute 1he ‘-l'-"\:""'_l'-lli“!f
dreuit. The two circoits are clestrially
Bimleed fepether through two semall cons
densers i, La, aod any degree of eoupling
pany he obtzimed by wvarying thess vornbeis-
ers. This method of coupling offcra sov-
eezl advantzges. They arer (13 Comjrick-
ek (20 imcreascd ctheleney d 'I::F.l'_|'-II:|'I-=T
geloctivity; (4) simplicity in ooeration. In
regard 20 the Egat point it is quile obvioas
that by elimdeating the receivamg Lrans-
former, or looiz conpler, nooconsderalle
econcmy in spape may be amomplisled,
whiclh emckes ot pesuble fo Wld a receiv-
Eng sot of comparatively small dimeisioe
fer & lptge rangs in wave leppihs.  The
wecaiul sl tEed ||-,|'=I is lave Tween deliniiely
sctiled by a larme namber of composative
tests with odher reveivers of 10 el known
typea on the machct,

T
-

! |r'll'|hi‘li_ll||ﬁ]‘::='

[

THagram ol ke, Cobien's Improsed Savy
Ivpe Helaiving S#L

Flg:. 1

The itdraments are mosnied an 5 hard
rulimer board and are connected by straiuled
eofser wires, Mote thet pll the wires afe
placed g5 mes rly ar righ: angles us possibie,
Thizs was dene i orcer i0 prevent ofcss

THE ELECTRICAL

WIRELESS CODE
TEACHER.

An imgproved form of aulumatic wines
leas epde denzhing machine, koown g3 the
F-!:_-.-jfug;::'u!.r hxs been periecied, whic
docs mot wse hmezers or wibrators. The
device i3 here illmstrated and appears of
greaf value im allsrownd tezching whese
siadenis Bave no ascess §0 echools, etz It
i% alsee wied im achaoels, ;

27 oguite often happenk i woireless, thal
an operaber 5 compelled to copy coe sta-
Riog throsga the “jammicg™ or signals of
a seennd staiton in which sse twa sigmals
are heard in the eelepliosed as the dame
tise.  After pomsidersblc praciize A ope
grnter cam eanceriraze s mind on ons
signal and discegard the othes,  Thess
aercgraphic comditions are prodused by thz
deulsle faper provided with the Haydeoe
graph to perfestion, witk the pdditienal ad-
valzpe that the nteasity of the individual
signals com be varied 4t will, The sdem
mey mainpilate tw controls so that the
“jzmming” 2pnal is mech weoker than the
v be s copying, bul as e bevames mars
proficient in the art of copyeng [i:rtl'.qh in-
e lerrime lie iy increase Hie meensiey af
the “jamming™ sigmal or decrease that of
the ome Tee 1% copping. Now, by copying
Girgr one series of chasaceere through the
“jumming™ of the other series, then wice
werea, it will be seen that exch tape cods
tmims fomir eixle lessoiis Aqother naovel
znd decidedlr practical Raydecgraph {e.

A HNEW

Clie is the Static Drodozer. 1E shaduald fest

hie explained thzt Ysate” or “x's™ are false
signalsa or nn etherial disturbancz cawsed

he the effest of armospheric electrical dis-
alarges (lightmngh. T = *‘:_:"a' are AOEcs
timea quite severe, eipeaally in 1hg tropics

rmpraved Form ol Badio Cwls Tescbser.

and it is oftcn mootasary bor o operdlor Lo
copy a station or sigoals Uoowgh this m-
terferenee, The Static Frodocer sises dis-
morbasces i the telephones identical with
ihese K5, and by manspelating the rear left
Raydsograph comirnl the inteasdly of thas
inder ferenee iy vasied.

While in wse 5t the Ambers: Rraoch of
the Nova Scofiz Lechnical Schools this ia-
strument has operated swecessiully with
2 tedephonss s cirenit. The machane Lo
contained o & base Bxld inches and may
he mounted on a smeil table or desh

The [} L. & W, It Y, secently canducted
succeisfl wirelegs tolephone tosts betwern
a moving irain and staticm ok over a
sanpge of 03 miles, in mauntaineas cornicy.
Fepular Wasiness mads up the mesages.

indueiion, which may oeqre,  Aspy wavs
lemgdh from LW meeters to 4000 metest o3
e atddaired anickly with this rezsiving scl.

e, Lowis Conen hos done o comsidesable
arwisiil ol work in l:n|1|::||.-||:|'|,|.; [armalas {ar
she  detereinstlon mathematizally of ia-
durctaice aml capscity walnes, amd iz latsst
praduct in 3¢ Torm of an officient radio set
will undookiedly he vesy extensivelr an-
nlicd.

All of the enils and other s, sigch as
condemsard, 328 clibepted in their oofcsst
slactrimal values, and she finlsh and works
manibip aré of the vesy bighest standard.

EAPERIMENTER

July, 1615

GOLDESCHMIDT TONE
WHEEL DETECTOM

A of ilie olevercst aod Al s'syplost
grdin deteedass, §f so we may call it wied
iy 1R rr-lli_.lil-ll ol mmla ||'l|:"|'| wireless
warea 1= gthet knawn A the “Cealdschmioe
Tone Whesl ™ We shaw illestrayiones hieres
witly £3ce Fig. 11 ol this mgemons device,
which consists of 2 metal dizes with a large
wimther of beeth @i o its ooter periphecy

THE

Tt miace

{Abevety Flge m ':::_!illl Used With *'Tona
[Tk
By Flg. po Tipe Beoords o Rwdls Skrawls,

pnd a3 Brely :rleu:I:::lI:-Iu Brudly making con-
gacd with ile mlge of the rapdly rotatiog
dise.

The= aperainm of this devioe 1= a8 fol-
lows: A spogin] motor delves S8 BeSihed
iz al siuch a l\JH'-I'II ilexi, const ||!'_r:.l12 the
cember of ecth and n¢ revolulicns per
secoml Lhe pundber of breaks i the chrend
rer sooand will be slightly lower or higher
bl bl I:rl'u]"lrll.-_u IR 5 1] les [=t Aok Fel ]
the incoming ckhre wive.

Buppese, for instawce, (hat e corrmsls
pe b remoived have oo {roqmeney of AR
chcles ef godidml Thiemw, - caclk woatl of
tre tome wheol haz a widih of 1 mnllkmcier,
there will br 2 synchronoms rofation for a
ciccumisrential welosty of 4UHH0 dimes |
millimeter or AU meter-soandz

Cwing to the difcelies of producing n
pometandy symchronons roazon i kag been
arranged for the wheel to retabe at a
elightly different valoe than e freguency
of e imcoming wave, As an exbmiple a
frequenzy of 30,000 or 41000 could be coed
for 2 wave Srequecey of 40000 cycles,

Ther the frequency of the “nate™ heord
in the delcphone receiver i Ul eircuil,
Sowa at Fig 2, woald be whes we might

Fig. n The “Tone YWhedd™ (& Delven by nn
Elkectric Moter o FMigh Speod.

teem dar gonvemience te “heat” [requenay,
or the differense betweer, for insancez 4U,-
000 and 38000, ar 1000, Thos o perfectly
.II_'.lJib':i_" HEH] IE] Dﬁ:liﬂ.l.'i.'-i fram A r;.-||i||-
frocisney cHigeens which, of ctur=e, &= far
abave zmlihilily.

[Ceatiumed on pooe 109
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A VACATION WIRELE::
CEIVING ZET.

No dout many of the saraleas e
meembers are ahbmal tie g B the ouncry &
their '.I'a.:l!ii:nt and they need see pare with
their inslimmerls, as quile o cospact £es
crving it an e oreadiby mode suiablie
f ] ) I'.I:I.}:I::‘:l lI1IIIII| |]I:' BATHE Af o .::I.“.-.l'-l-

RE-

y : el S e
A P ot | LT

] |:| [Eizmns

B e Bt L A e A A )

Cirdmil Fef Yefalaf Ladia el

The case m which the insirumenls are
‘meml 45 an omilinary hamd valisz, thay an
e oatmiced far about 52 ¢iras, or a box
of daimilar gize  Tie sistramsints '-'I:-'III-:F‘-
comgprase this set_are an ocdimary simle
glide mming ool TC,

THE ELECTRICAL EXFERIMENTER

TALK BY WIRELESS PHONE i
MILEE,

Sponzared ucnofhoally By thg Secretaiy
of the MNawy, a warelesd I-r||1:||-|| e imvemtel
by H. ¥ Lwyer, & Sen Franeize: man, hos
carpied the heman wvoice 7% miles. The
gerverantion was exchamged between the
Lmled Sates Government railfis siaron at
Sare 1sland and the Governsment s:ahica at
Tomozsh, Cape Flatcery, oo e eoant of
Washinglea.

Druring 12 begt iz, ]-:l'l'l'J.l:lll VOHE ik
zlwo heard at Bromdsoor. 4 distaoez of S0
milga: ar Poder Asguddlo, ar Eurese and
by the Goveramest radia opeoraior at San
LFeg,

The «al] 3=t from Mare Island wal s¢-
ceived go wicebess telegraph sels, awwl the
replies were telegraphed back,  Theougl:
the perfaction of certain parie of % new
icvention Dwyer says that 4t i3 poashle to
telepheme it acy kind of weathen

My, [Dewyer asaerls thal he cousld have
heeni heapd a1 3,000 enlles i1 there Bad been
a #ad’n aabai be receive hiv motiaxe, ond
shar wiih the oroser aecial, B0 o (00 fred

Lod)

BLOWING UP A TOY RBOAT BY

WIRELESS.

Here s 2 new and exciting spare for
hays wha know a lisle abeor electridic,
eppecially fop hogs wha lavs wireless ap-
!:.:_'r.-_‘_n,;:. It was devieed by Frof. Cleirhes
‘o= ws, ol Colunbia Universaty, 1o prone
that & submarime bemb <anmmet b ox-
ploed] Dy winzloss wawes gapepl through a
special asparases, save the Swoday 1Forid
With saxb appagatus, which is czsily made
a: ke, you oan explode ombs uskdes toy
alim flopting irt the bathtus oF & wask-
bl

At Tig 1o skown & dingeasn of the agp-
paratigp for exploding a2 mme By wireless
A, eotwerer; 1§, primary belterics; © rolay:
I bovecies of the relay; B,
wiler comtaiimEg madiabisg e,

Autpone whe has net o wirclzss npparats
30 make mee of zn induction geal or 2
Leydsn jur for prodecmg ibe wareh A
Branly tabe arsarged in scries with gws
or three aey Hafterses well form the resciv-
SN ApPATATLLE, Wl il i s conpleted =th &
relay $reen which wires sun to the fose of

[0 TH

The glegtric waves,

vesss  of

a adieon detector 1,
fixced condemsrr PO,
smd & peit of phones
E, of &0 clens re-
aistancs,  preferatly.
The tunicg coil 1
fasicaed o0 the case
br mears of tlaes
peiews, ns shown, The
desector anmd Smns
demser are alae fa9t-
ened  1g gk fsme
menoes.  Adler  the
{OEITUENENIS RO ar-
rampel eznnoet them
2% im dizgram.

The acrial o &B-
feitma il neEe he
canaidered. There
are several mechods
@l crecimp an aesial
for semporary opera-
tons,  Ume of biede
consisis of lying a
kate andd abazing the
sceizl, in the fuzm of
& ikim copper lead,
siwch s Mo, 2 oor 30

alieihier seal wireless
o diseharzed from o
Legalen jar, wol wpon
the o herer, the baks
tery of which lises
the riley cirouab. The
coheser v mude 0f 3
plaza tube abomt 13
incheg lomg intn rach
el af whech 3 Fod ol
capper or brasz ic ins
trociwcod. Letween
thz ends of the rodls
thore  shocld e 2
gppee abour iy ineh
leng hEled weilh plimgs
{mime pzris nicke] and
one part silver).
Metal wills are fitted
to the other enda of
the reds. Sinli = one
herer oifers great re-
sistzniice 1o ke passage
af the cureent {rosn
the Latery. bue the
wirches wavgs greatly
mernmesr ilie cane
duetivity of the

'iji-llzI|E :1.1!'-"F=':|-I'P;E- ."?.FE-: filings,  wml  this it

form |-:u,|5 T emsuzh to set the re-
3y 171 achiee,

for geraly  Skacl Hor derlsd May Be Procied Belwem Twe Trocs far Beeclvlag Windlies Messaged. h{h,:q.:q: ":f_‘,_; detzlls

absaws  p meshod of

supporting an as=ral foem o Lres  Care
shouald be taken fo doc skt the wires do not
toeeh any levwes or sy parl of the tree
The ground oF earith ponnection ko e
mple to any rwlallie boly well grounded in
wmtalst ensth, of a piece of pipe dfven inkG
ihe griennl. TP water pips e availahls
they thoald be nied.

I waang the ped the detegior in first od-
Bt wil sipmals are reorioed hest, Tot
a Busser post is of exusie the quitki.".‘;ll W
1o aadjust b, amd fherefore Gt s advisable
to inslzll & Bozeer test oo thic ogfic. Thia
set will he very maefiel 1o e r:.;-triru:r.lcr
in obiaicinz the latze Baschell and other
news sl coreest time sipmals el cebera.

THE CSOLDSCIMIDT TONE
WHEEL DETHITOE.

[Comtimued from pags 106

If a suftable Elgh-frequensy A O gal-
warametes is placs) in seris with the bone-
whoel simpsit very ewncellent 13pe reconds
miy be raken of the dots aned dashes, sa
Fig, # shows, These were regisiered pho-
togrmprcally on @ meving film

bigh, there iz po feison why tie Bushon
-.r.l:-ﬁle cannat e distinclly  andibde from
Zan Francosee 1o Heneluh.

A sound magnet il conlaigs e least
fesssbames with 4 givea 0P CTOSEREC-

sional srea. e

The ujipee curve m Fig, & slevws a record
;rrm'lr;l-lll Iry nifans of an ardiary {.r:.':.tﬂ
detector, g che lowsr revord shows the
e thkable clezoness af the s'gnaly regus
tercd with the tome-wheel recepeos,

Althaugh ilis machioe bas been repeat-
edly clossed with hat iavested B Prod.
B, A, Fessenlen, Rowown as Bee Letere-
dynz' it docs oot opesate em the same
pramciple st zlL as will be evsdes.

This tome whoel =amply ackh a3 & fres

ieary changen, while the Heterodyme paee
:1. i jta resulls by the ampliGoation dee
14 saperimposimg a high-frequency algers
sihling  current om the radic-circat amd
“heses " are thoe prodouced of low fre-
jpuency which depend apon ihe di Tereme
Beafsesen Bhe r.-.:c,umrl,- of the othweric wave
and the soperimpocs] artificial wave 0
such bents cre sroduced in the Qoldsehmie
deyipe.

af 1lie I:-I'II!I.'I-I'I.' .Ti'l, _H'lli-. Il|.||'.||'."ll '._:I.J, cop
rods, ond Fig, ¥ the miniature soboarine
ming

The mine #5 rwmde as indicated o doas
przm Fig. & [ i5 a melal tule alumt

Wireless Mellngd ol ewise Up Mindsture Ship.

thepe qmaciers of an ech [Bag closed &t
each end with a rabher gorls amd the space
insidg foaded with crdinary manpowder
Through ike lower corls the insmlazed wires
from thwe relnw bacbery are. inacrted, omd
[Comtreued cm Pape 1100]
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MOUNTING SPARK GADPE TO

ELIMINATE NOISE.

A wery wnel anil at the same time ¢i-
fective method of mweartlsg or, rather,
gutponiding a rolary z:u_ll-: ;.-.:-.._I-ms h-!:l'-'_ﬂ
made w28 of by a New Yok radio experi-
msenler.

As the llastration shows qQuite clearly,
the rolary EAD with its Enotar 13 _r.1n1.|r.L-:d.
i1 o subseartial weaden cabines with glass

Spark Qap PMolielessly Swipended 6 Sorings.

fromt and =kis calvinel is soapefded on fourf
strong sgiral springe from the undersiie
of the operaling fahle,

The alass doct on the cabiiser shuald
dosg Lighily and, owing to the method of
suapenston used, grachexly no vilrabim
mocsrs Gre transmmicted bevend the wireless
réom,

DLOWING UP A TOV BQAT BY
WIRELESS.

(Contimned from page 1R}

their ends are Joined by 3 very e wirg of
iron or platAum. This rests in the eiddle:

of the powder, Ax sqvm az the C'.:IF:H:TH.
[a35es TﬁT:ﬂlEh it bevomes red hat sod Bke
powiler eapdles 4

The mine iz placed In the bathiuy aidl
a by bimt s sent sailisg ower ik AL Lhe
right memet the Lepden jar s dise
charged, the coherer extedics the waves of
elpcirbcity, closing the maie circuty this
actisates the relay, whach sends the cufsent
ol its bhagteries 1nfo it wwine,  This ex-
rdodes pnd blows wp the oy hoat, ;

Zuch mimes can, ol couse, be -tsrn.-:n:t::.d
fw dlarees curcent Feom o bamerr, the cir
fdt being compleled with 2 telograph key
eeffeipenaing to harbor mines fred b
l:1-.'1'!lil."tlj-'.

A ROTARY TUNING COIL SLIDER.

In the aecompanying sketch i shown 3

AR

ipe of rotary glider that can be msed ad-
'ﬂ'mll-lnﬂi:'\.'lll'-l_k sl ||:I|i||t: pidils dl average
length and diameter. ln the center of the
-'i|:lﬂfl'l|llr of the tuning ocil bare a lwile
'ﬁf, sumtable dinmeter do pass an =52 mo-
chine serpw,  Then take 3 plece of 1-52%%.

Tuming el Slider,

THE ELECTRICAL EXFERIMENTER

CONSTRUCTION OF A MERCURY
TURDINE INTEHRRUPTELR

The main drawbeclk in the comstrostion
aiiel Lt ziica ol .Ipl.l.'l'l coils {3 the iarce-
fupter. Tl imierTopler liefe -l]-!:i::r:ihe-! EH
of the mercury turlane type, whiclh ean b=
wagd for very large iperi cotly, y

The first thing o be made s the sparal
tebe A, Fig. |, Tads is made of ong-goar-
ter inch brass tmbing baviog 4 small inter-
ral dikscter, [E o3 then Bentinee a sparzl as
ghown, This is rewlily dane by plicag
the tebe i3 oo Bee ond twn beadine it 1o
the requited fosen The ends {23 wnd ('},
Fix, ! arg next bert as shown., lhe lower
hemd i wsed to su-k the mesoary in, while
the wpoer Bend iy used o fosec the mer
ey sut af, A round beass dise and a
saaft pre pexg made. The disc B 83 made
3 imgheg im dlnmeger snd 35 imch thie, A
L-inek afatfs hole 3s doalled at the conigr,
A Y-inch brags ghaft rod J is then inderied
tightly in the dlsc. The spirzal showld next
be plased o fhe dise and meshanizslly
Gistemed] (bl nol solil=edd  aroomd  as
ghown, Theee brassy strips C ore secered
nradiid |_:|||;| 5.]|=r:' 'il' q'_l"lh:T 1e: '\-||rl.'ll'5||.l'.".|
the whole.

After these parts zre completed the sparal
is placed inte o glasa eonimices,  The
spiral and. shafe are supacried by & hrass
collpr I, Fig, 2, which is fnslencd by mwzng
of wood ecrews onio the cover B A s
ond contacs [ i3 mext made, whoch consists
of a brags gheet | inch wide. The scymenl
I oam be of diferect wilths to give dil

A Merzury Turblng Interruprer,

ferent resulis) g0 soveral of them should
made ap,

The contaier is next 6illed with metallic
mercury up to Jevel L, and the ghsle i
rodated by means of @ umilor conmeciel o
the pulley G, The spark cofl is connected in
seried with the wmroe of power and fhe
mercury  mbEreEpler fform ooding  posts
H H. “When this interrupter is properly
Dunle it will inteppupt bhe primacy Greuid
belween 800 23 2000 inferruptions per
minabes depending wpon the speed that the
spival is revolwing ai, # igsuial primary
copdenscr i3 conmected across thz poats
H H, aad 2 bet of the adjustable ivpe for
good  results, espeeally  when  differest
width segmenis ate used. The mescury will
eamibing with salder, =o the spivel mast he
!nnt'h::‘.:'v::.:]_:.' braced ofF ¢lee brased with
brse sclder.

inck apring brass 5 abowt half the kneth of
the tuning cofl, and a1 ops ond of the
sprintg horz & hele in oeder to secure {1 o
the slider bar and knob K, With a liwce
siljustment B wil e found possilide do
have the end of the contocd sprmg foliow
the ercalar il on the enil az indicaiml
Condribiuted by
CHARLES T, EXNGLER.

July, 1915
A FROF, MODEL OSCILLATIOR

TRANSFORMER.

A wery ellicient c=ollatzen tranalormer
may be made in the following manmer
By n close siady of the diagrams a good
ices of iy comstrochion may be ohiained.

Cader, i ot Figl Prom Bok
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LEaticiagnt Ferds o Oaeillatien Trasdlermer,

Fhe base amd ocher womilen pafis sionld
be made from good drey oal or athr haird
wonrl,  The pricwmry [(Fig 1) it weonnd
with fve turne af Mo, 6 aluesmlaam beliz
wice with half-meq apacing. Easch turn i
tapped and beouglit te a Gee-paint witeh
an the froct (Fig la) so that the wave

- Bengel can exsily e regolated.

The sceordary-iy woand with cight feens
of No, for H-u-._ s il.um:rl.u.p1 wire, spaced
obout onc-half imch. and v adigstsd b,

twir elips {see Flg. le).
Sizhmiited by FAUL FLEHERE.

A POTATO DETECTOR

While puniing ep ar gerial in my yard
{.-L'I‘I frr-t J-u'l,l.., ainl &= feeil '.|'-'£!|:| |'r|_':'||.||:..' 1
seied fo roceive warcless messages. | took
i idaber mmal plared] 38 om a2 e, Then |
took two sewing acedles | ook one needls
acdl ik Bt fuig ooe stde of the patee, I
S doinicoled the fecomd récdic wirth one
mile o fhe retviver and stuck it in the
sthes cnd of the potato, 0 dsek the groned
wre amil connected 0 wlth s osMer end of
e pale ef the reectver, and whes this was

; Pl b ,;;-F'

A& Potele Adtd As Wircless Dngector,

campleted T nas skle to roceive many wes-
sages juss as ebearly ac from a2 detecror.
Comiribubed by

MILTON BQCHEINIE
(An eecirolvtle mefion, no donbs—Editer,



PN HOWSTO-MAKE-IT DEPARIMENT B

THZE ; THIRD PRIZE, from
m.t—:ﬁ.zl.“i "L:.: e Mol weekal, pr-'z!lnl aad grighnad

cpf idend submities a priee of fare will
and moeph akoichica

Thiz dArgars P owll ik wwing marfhly prices] FRIZE f3m; SE
n: 1.1.::“;:1":1:'“ : ::--1 1|1' I:;*l‘#.:ﬂ_:pnlh =cw L 'uu: -l.rm 4 apGaratos cr o
Mes mabeirced to the Edioes of rale Segariment, & munthly seriea of prises =il he swarded Far ihie ok
be o : ka Mhe dosid bosk idea = Samn prir el for 1kc third besk & prige ol Froo. ThRe sritale need acg be wedy elaharare,
Are -:E-'rml_ We will mike the mechan!es] drawifigk

e —

SCCOND PRIZE 32,00

AN IDEAL ELECTRIC FIUURY LAMP.
The lighting sypeiem whizh 1 am sending
berewith &3 one 1 have i use at the pres-
et Lo g 1 woeld never be witheus it
Mr Giret expemimen: was wilk ap old gil
ruby [amp cooveerted folo an sl=cirip lapap,

:--.I.-\.-. .|..|__'._ = = s —

Elszcrie Feiiby Lamps Faf Lhe Amalsuf
FEsgErapher.
ag | have illestented in drawing, Qo this

trawing will e sten o twoepint swArch,
moncied or oA smnll board Davieg four
||_-H:|Ji.lb Illhll-\.\. fiar |:'|.-||:il1,g -||_1|h|¢ LR 1L
4 falal 8

WEL w oadd of ihis ward 1 have ssed
four dry oellz for almast a vear by sim-
ply thecwing the switch froam ome point b
the aiber, whepover 1 think of it while in
the dark room, whicl allows twa oell Lo
eoit while e ether 1wo Are wirkaig.
Thas sheald be a greal selicd o any ansa-
EiEiaf rr?lﬁﬂﬁﬂj:llhtr. ind ¢an be weied also
whire conbioedus sorvice 185 recuired, when
dry baneries caly are at hand.

Al present I oam vsing a lamp which ]
have mace of a seap box of swpitabde size
fer bolding nm Exl0 ruby glass, in whish
I havz two miniztnore lamps, ard two sna
switehe: on cuiside of box, one for cae
lamp, se that il one lamp ghould happen
ta burs out while &1 wark 1 cam uie the
wblur 2 o cati siwr lmab, if destied, The
ewilehb-oard €an B attached o back of
Lamg boa 3 swessars,  Many an asmieur
drcads the waork in a dark room, cspecialiy

Wirlng of Dry Haiterdea faf Wuby Tamp.

in hat weather, with the afl lamp, whizh
adds to his diseomiord A=
Contributad by VICTOR A, SCHYE,

Bloel ol Cincinnati, Dhig,

L John

writcs as follows: : ]
T mst sar the “Flecdrizal NPT
rentor” i3 szme  Magasme The Leit

EVED I IRy L

FIRST FRIZE §3.00.

EINMPLE ELECTRIC DRAWER-L.OCK
AMND TELL-TALE SIGHNAL.

The igllywicg ic the dessyiptics of an
elecieie lcek anad tellstale =mgmal waksh
comstruetad for wpe in my workship anc
lTase mand for smce nke

Locking at Fig. I, A reprosents twe
eagnels (0 wsed sorie frem bellsd with
ihe yole drlled at = fer a 1YMixd-inch
romicllsead stove wlt ©, which & fastzred
At botteen side of rangnel by a fiat

A light spsing T wesh the nut at top of
bele helde o piecs ef M4-inch irom E away
frvarn magaels unbil the corrent magnetiess
afid draws the iron dawn, therchy unlock-
g e cramer,

Having Griished the 12k, =& may RWw
e eiar allembionr: 4o the kew, &r secoct
gwitch, which onlodks the drwer. Il:ln thia
g part el dhe drawer olace s thin sonip
of weed with Graze wrholstery  tacke
'||-||l||'.|-|‘| i|'1| w;lrﬂ Ek] h]||'m'l'|.

By looking at the diagrap o will be seen
Ta e crder o e Ui drawer a connes-
tio hag got to be made tetween F oand G,
ax 21l other wires cenocet with the fell-tale
gignal showr in Jig. T

This i3 merely & :inaic magnet mammicd
an & strip of wood with 4 small piece of

i
Ir:
al

#

Pt 4

Mognetis Lask snd Tellstals TF Demere 1

light iron mounted on a stick which s
hinged om the bedioms so thal the Cureddi.
will draw fhe fron =rip omioc 1The meapoe
‘This magact | have cnclosed, tagcther with
two dry cells, in o box aml pdaced Tielool
the exbinet sp thot if n siranger opened the
|1|":'|'||||." 1I-_' gacili’ mior Ficsen Hie l-||l._l:||.l.1
This device Ban paven excellont ferdce,
besicdes savdng e the prwe of 8 es-
petsive Jock and, altqwedch ft had been in
e car i fr_.ll_\:'- ame. Twith ;\:Elml amd lac
are in goodd condition. Centriboted
GEORGF H. RORERTS.

STATIC ELECTRICITY FROM SUIT
CASE.

1 thoughi I weould fci you of o stnge
I::r;pn:?i-n apf e otatwe e Irazaly ] .Il.l.'.l_' masie
aecidentadly: [ have a leather sust mase
which 1 CaTry 2L, |.1.1;1.|l. [ Bivw modeeed
while walkicg, if [ braoisghat gy Apger
cloar o e soif amse Brass bk 1§l 2
ilight dminge, For a :-I:I:'-E while Il'rl-*:rl'-'
desed what the cacse of 1les was.  Fual
I oerrived at tke conclusioo ghap ike Gt
cage cantivually milihing against iy woalen
conk eavsed a change of static electricity
whicls slored jtaelf ie the lack, Thes when
the fimger was brenght claee o the leck o
disclaeged itsell nbo the hady and r'|:¢-'_1I:'I!
intg the groood E CAPILLOXN.

THIRD PRIZE $1.00.

ERACE FOR AERLAL SFREADERS.

The slluztraiion shows the method 1 use
e orevent my  12<food spreaders from
worping. Twoe wooden pandards one foar
I"-'“n.;' =pe srrencd by the center of the
speender, over which & drawn 3 Noo 10

Agrial Sprosdor Srengifeoibeg

copper wire. [ have been using such an
afrangemiemni Y1 a YCar widl i frol salisa
faciiom,
Contraluted o
ARTHUER R, DARLING

A SIMPLE ELECTRIC CHIME.

A mmple het Farmenic elecisic clime (358
lesigdle by anyone. The followmz mater:s
will he peeder im constructing this simple
chime: Twe pieces of ook, 18xixm
Inghes; 10 mrips of white wood, Sxlxds
iaches; 10 ekaric bells, with gongs re-
ragvedy B0 pushtuions, I bross tubes, %=
inch-in Jiareeter; the largest tobe should
e T Imzheg lomz acd the smalles; tube 2
inches loag. while the ather pahes shoald
vary i Heaneh lengrha, )

Arrande the ppomratias o 3llows . hEoes

An ERgiriz Chime.

Care shculd ¢ taken to allow the brass
abes o swing freely, as e bme of ihe
tohes deperdy gpon the wibentionp receivid
Tram the girking of the clhipper, The oone
nections are shawm n sketeh, Tho tobds
are best knng onostrings
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A .FF.E#:]&I-DHAETT[:H'IHG TIKDUCT-

When it 13 deslred to tune finely a ¢er-
tafn oot the kroll B ois turncd. gad alio
e threaded rof dunis,” Beeavse iis fiked
and ensoi mave, I|_1.|: T [ﬂ:d EIEE
muemly tke slider 57 is meved wp ard
deven the eail ap willl 10 95 pecornended
fhml as conrze n pilch of spiral as. possitl
he wied, of the type vsel im autoss:
drils, etc. Thia the maximmue: of mores
meni of the gllder s olisieed by minimum
mewernent 9f the kaab,

The rod B b= pivoded ¥ 13 n"l.l'._l!l!"!
cemtact thergwitly The balt 3 of bisding
post completes ibe conmeilann.

A doutle or triphe #lide codl may b2 oD
crebed In this sanmer by redezing the di-

s
o i
U8 THENEL R

PETTT LI F LT SE L1 f Ty et E el T |
Bt e R

Fincly Adjusis®s Tunkig Cull
R AL {diamwier) of s X and E E,
and af dlider 5,

The h'|_||:|lr cir| may be enclosed I:p:,l ibin
wodhin sides. 1t then presents a very nest
appssiaane, No fron showld be aied in ks
oomstruction of thig duner. Cootribeted by

A [ B, FRASEER,

MAKING A TELEPHONE TRAMS-
MITTER.

‘The diagram ahows how T weade o simpls
izlephome dransmimer, H. the caze, (2 a
gorg from an ofd bell; 0, B are twi pieces
ol carlen eat from am ofd batteey, each
having a hole in dke ccnbor; I ds a gager
tale b Sold the crushed casbon or beiter
regular carbom grannles A T s a binding

Rl iy o 1N
."'\C'_.'_._'E:-.".'“f'.':'-'ﬁi"' &

s e T

Migraphens Made Dut «f Dell GCoag

feat te hald the earbes buren wo ke dia-
phrazm G, which is made of tn or ferros
type lrop cut 1o te cpkt size and held by
8 wooden sing as indicsted At C s a bind-
g post molding the butten B e the back
af the gong, froen which the hutton and
poet are carefally msalaved. E desigmates
al ;I.IH:IE pust afinched |||"r|'n.'l|;|,' il g
ard fogms the other cocnestion far ile olz-
cil. T s ikbe mouthgplere. The diagram is
telf-exnlametory. .
Comtribuged by ALLEN SJOHODR

THE ELECTRICAL EXPERIMENTER

A RUGLGED DARRE-EOOM LAMP.

Procare  an osdinary  two qu:L'_I: . _g;L\._::-
fruit jas, oreel oot the poroclam liming i
by cover and oot & Bale thsoush the setal
just Jrge encapls 1o AL over the sockel as
showme  Then solder cover and socket to-

Owerl; Rodm Buby Lemspe ds & agtle, Blard da
Lipard.

aether. Line the issife of the jar with
twar Ihichnrssss of crangs paper. Oas
can  olmost wse an 50, amyp, Doy
the heast is a 4-0C B, lamp.  Ecrew the lamp
i1 ghe socket and tumn the sover oo the
jar. With cord and pluz of propes lemgth
the light cin ke pead mowved where
needed abosmt the dearkoroom table,

MAKE AN ELECTRIC
HEATER.

Ewvesyors npaeceates the gratefcl heat
and cheerfndl glow of the lominous clesae
heator or the medern w ke, 1535 very
peef] whorever a small armwunt of heat
is desircd gquickky, The hame-mode gles-
refe Beatee here described s especially de-
sirabbe for the sickrodsa, nafdedy and cory
(a4 le £

Procare about 4 ta 5 poscelain famp se-
cepdacles amdd meand these oo & hardwos
hage, When you eownt the receptacks res
merwher  that dhe width befween  them
ehoull B lespe ccough to allow the bmp
bisdhs 1o ke screwed noacd out wilbout
troubla, ]

Cemneet regeptackes in E;I.tl"lll-ﬂ a4 shown
im drawing. o last socket i

HOW T

ig left wilhoug
a lamp. 23 this oce will reccve the plug
The ather eed of che cord has also a plog
fer cur=ent copnection.  Whon all 3 En-
ished =0 far, make from ||.“:_h'u or pal=
ished @opper a hood 83 shows in drawag
The perpose of chis hood is 1o mellat the
heat which the lamgps dewelop. ‘LBe amoent
af hewt ¢an be varked by usimg higher
capdlz-prwer Lmps and ihe hest can nbso
he regulated by partly unscrewing scone of
the lamps. Too more Bmpe Befe ass a0,

Eleliie Lamp Slove For dhe Ehilly Dveninge

the mare Rear, and wiea vegss,  Porcelaim
vmilie are west screwed woder the base fo

July, mgLg

MAEING A HIGH SPRED INTEE-
HUPTER

fn the semsmpanying drawing Iy shawn
ain imbcimupier Bar prodesing exira Tugh
{ poac i cleg This i.1|?.'.1'|'flr-_|-‘:!' I'-'-'I'.IIIH ‘p‘ll":__T-'
il mace will imerrupt circuits. froan o0
s G perimils per secondl ;

A A A are two magts faken from an
ol edecoric Dol whieh peo supporied oo
ar bron volke B, ag showm. © 5 the arma-
sume, sl Troen a picoe of 3l irop el
MNp 20 pamze,  An efdinary steel pin B o
civetad to Ir: etiler of this armature, 1w
Saort pasees of beass saring D D oare then
rivetad 1o the emds of the armatane by fwoe
amall rivets B R The smndards E E anl
I T are made of Frasa Twa hiles | 1 ore
Blled dbsompl ench glanmdaed J J. These
tpobes ware Ly e anade largs enicagh to let
she beman sprngs [0 T wbrase frealy, A

Exffeimedy High Spesd Vibeslieg InRerFuT LR,

small brass ¢ap i3 taken from as ofd bat-
rery and shoald he fazrenied to ibe Tiase, ax
showrn 2t G Maw Bl the cap asous threes
qiartere full of mercnry sncl connces as
tdicted. Jiny froqsieney saay be chiained
just by varving e tenaion af the iwa
sprimgs D L, T'wo Nao 532 gerews slip
throsgh boles in posis B Faving clampine
screws. Fine dcasios sdjmsiment s af-
fecbal by sbueb-mms B This nierruplers
wirhs w2ey good m otanestion weith medisal
wireless coils ur Moray coils

A CIHIEAT BUT EFFICIENT SEND-
LHG CONDENSER.

The parsy necded for thay condenzer cin
be fousd [n nearly ssery homic It ¢ons
waly af o tim can, & lurge bodtle free from

Salt Water Trpe Lawdes Jur,

flaws, two bindicg posls, wire aod sale
water. Lillke péed Be amd, as the digram
spozles for d=elf. The sxlt warer ocls the
same as the dnfed) in Levden jars. With
oang. :1!_ '.il.liii:' candensers, idl-in-::';r codl amid
ne helix, £ 3 viry goc k.
Comrihmed by | EAY ATHING

et &9 Feet tn wusgorting the henter chonve
the Eooe. F the sl cheerful effocr s
derired frosied globza eam b ceploped.
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A NTOME-MATE 3WITCH LEVER

Aa elficient swiwh lever for e on loose
couplers induztive Lamers, oz, hasirg &
much nzater appesramee than ke prdinasy
lever, 'ezn be exnptzusted cheaply in ihe fel-
lowimg manmer 2

A brase lover 13 2ut from n picee of shect
brass 2% lomg W® wile a; ome emd, 5
wide ar the other; e norrow end i3
rownded slightly. A 24" hale b borsd In
the wide emd.

Ihe thumb screw B made frogn 5 black
checker 1%7 in diamiter; the alain side 8
berged up and a %" hole ‘wred in 18s
pemten, A Etove balt 1Y long and 147 in
hpmicter. threaded s emlire Tengih, i
gdpped tireagh the checker sad the Brass
iever soenrod frmly to the Batlom of e
eneckor Ly the ast "L ze g3wn im the

awilsll Cumslivclles D Tonefd, PEs

fgure. A amell washes had Setier be used,
as shewn mr "0 1o preven: the head of
the bolr feom pulling ikreugh the checker.
X T"'"E: lals Tomslndiy capd RS weoth 4T Rgples
an their ezndesy, azes weed to grip 1he surface
frbcly, af whatever they are attaches] e
'ir'llr:; A, “mnn” arc now necced [ one o
Gighiet the W't properly, the other for a
el out te hold the hrst, acd tae thi=] fo
1'!.'r||1']| H WireE CoTnecE o,
Centribated by
ARTHUR B NARLIKG,

AN ELECTRO.-MAGHNETIC 3CREW-
DRIVER.

i [RIEFA rl_"rl_' serEnlE ver B Yol (UEavchi-
emt 10 sfarliag sefens i@ pHlaces dithenlt o
gob at The mignelic screwdimver heres
with skown 3 simplke to ot mpe At fisat
wrap the steel ghacl: with a lover of paper
or tape &ml twa wied crenly foar layvers
of oo Sd-gauge SOppET magnet  wire

iRis Screwdriver Haolds Sorews oo lls Ead
by Magnellism.

which can T oblained in any elotiral
sore Adter P wiee lias been wonnrd,
mike 2 srrap kev nd brass op other fone
ductive matericl, A smoll robber kaob is
next placad on the end af the stzap key as

ahown. Thais key 18 then (xstensd f3 she
handic by means of brags screws. S small
fack or Nat-head serew is hammered an the

Basdle 33 opder o male the doatml oo
tact: e of the wires Erom tie codl of
wirp iz todreded to Eaig ack, wile the
olher wire s brosght 1o the end of the
Fapdle, Ancther wire |5 comnested tathe
slaag !-tl'_lr anel fealy af (lisse wirss are
braidsd fopetbes. These wires afe taped
3 the handle with Sriction fape as shawm,
Ewery cxperimenter and electicfan shoald
Fave = serpwdrlver of this kimd & S
shap o labaratery tool lob as @ greal deal
ef time ie saved with it The draow'ng is
azlb-cxplanatory, A fen dey cells will snp-
fly the mecefgary carren: TefuiTe:

THE ELECTRICAL EXPERIMENTER

A HAXNDY ELECTRIC COUFLING,

A wory preful eletric ooupling cam b
made From a elasp sach = tha) sl 38
fasteaing bead mechlpecs, “They are gen-
crally mare with a sieall ring on eack hald
for fastening to the necklace, nmd the sleo-
Eric wire can la easily to'sted aroend shege
Flegs. Alse ot B ocnsy be oaike simdlar

Ensily Made Elestrie Conimeior,

ccualinge for banesy cecaits on the syl
illicatzated fzom a prece of hrass Dite sl
Azt brass epring mnt U shoped.

METHOD OF PREPARING LEAD

PEROXIIME
Carefully treat “red 1=d™ with pure
mtse acd (M NU.p. Celledt the remem-
g snmtence when the acid bag bepn paur-
ed of; wash it well aid Wier st carebally,
rying uaeil i is = fhlel pasme, Now
mocld i iele pelids inoa piece of ghos
inbey; wiil % wooden rammer. Dy oand
plaze s detestor sfaml.  Contrited by
Al B FRASER.

ELECTRICAL  1GNITER
FLASHLIGHT.

AR there are many photogruyhers iaking
protegranhs whees cons :i;.-r:.lﬂt A aics
of flasblight powder s o be weed, the fol-
lowing dezesiption of a very simple «lce-
iTic igrdter muy nob be amise:

Asx the skech indicates, a right-amgled
sheet iron tray {6 mownied on o hamdie
and in the cender af the wray is placed two
ingalated bracs clhmps o contacrs,  These
comacis are electdcally conpeded Ls a
plecs of sardard lamp cord, which may be
oimed by an attzehrent plog inte amy
electric lamp soclet

Same amall lead fise wioe ol alawr 25
amperes capacty, oF beller, L ampere sz,
is apread across ihe small =pace, aleat |
inca loag, boiween dihe conpection clnmps,

When the curemnn s turmed on by s
ewlich an the arccie 98 the koy on the
sochel uto wliteh the saed  serpipal is

FOR

A0,
- iyt
R Bl
" e LW Ll NPT

Ekcbrls Igaited lor PR Flash Powdf.

it rwled and

plugged, the fuse wizg
igmies Ll dlash puweles
This arsnngement hog decn used prac-
mesadly, wieh eveellent mesulyz, by ome il
the largest commercinl paiographes: im

the coumtry.

The Mew York-San Francisce telephone
ne e 4590 mcles Ton=.  There ore 1w
Sincarls, ench usise G320 micles of hafil-
drawn cojiper aine,

I13

TUMING FORK AZ BYNUCHRONO-
SLOME.

Prosabr ace of the simplest '.'.":E: of
julging the svachreaism of an A C, in-
dugsion matoes, cepeclally when the motor i
ol he synchromous type as used m talking
nizdure machines, iz bera depze|ned,

This ceasists simaly of a large tuning
taik about I foot laop, which is etrod:
smaztly on the hand, and at the twoe free
efide of the fork twe metal [Eaves pase
el ather in a vihoatary manner.  Im theae
vasy leaves thefs are two slats absut %5
inch borg by 1,502 inch wide. To chock the
smatar speed. which mabor, by the way, has
a iolalipg disz on the shaki painted aliegs
otk with bladk and whits stripes abouwt
S ee™ wide, a3 shown on illostratiza, this

Tunker Fark Fermp Skegle Sy ncuossdops

dizc 15 viewed through the vibrating clits
jmek raentionod, T8 the moloe 3 i fect
arnchreniem with Bae AL O E'HPI']' and
with the peneraiar al il -ul_l'.r.' ik of the
ling, the strse: oo the rotatiag dise app=ar
tor e stafiwaary, 1§ the smator 33 ronning
Jaster bHsn ot shoald ihe cisc oppesrs 49
drfr forwaml. If 11 = rencing oo slow
the refating ateiped dis: aspears o move
harkward, e wice versa, depernling upon
the direction of folabion of 1hd moLae,

OF cwarse U lundog fork wsed :||u:'._ht
af the prapes wvibration note, Sormegpesding
in e irpp@cy of ibe molor curseat. of
rather the syichromoue Epeed af Eise ELar
aned e nuler of siripes en Bac NS
Any physics book giwes these Trequency
Eiuiva ents

& SIMPLE ELECTRIC FLASHEER
Here #s a smmple and cheap dashar tor

A Thermanisti Fledtrhs Plasier,

i gin hiatbers chrewmits, Far Maghing ""_""1
haizesy lamps er any ot [ s s that
may smpgesk itaclf do ihe experimeiiee,

At A bz moplece of steel YxdaxR !.:rl.ln-t'!-:
B are tno worl screws; O35 o opiece of
brass: [ platinumn contices, aed Tz set
serew [or adjusting Ekis device. “Lhe wind-
ing is composed of abous 8 feet of Mo, A0
single siliaoverml mire. Ooc eed is con-
pested ta the bnding pozt and the othes
e waldered 2o the spring, as shown.

When more_than abaust 1Y% ampetes flow
|.1'TDI.IE|F e fme ur.-||_“|||.: jhie labier lisals
up and caures the spring to Lb<nd 29 a8 12
brezk the circmit at the comtacts. VWhen it
cools off the spring sirighiens cut ngain
=nd elozes tha seeill )

This spening and clesing action repeats
lewali every few secondi when the appa-
raims is Jp.'-:u;«w:rlar adjusicd, TETeent sizes
af par A, ond alss the wire nsed, should
Ee tiied for varims repnizements entil the
berr sppumlis are abdemed.
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FURE ELECTRON DISCHARGE
FOR WIRELESS TELEGRAPHY
AND TELEPHONY.

The electron  emissicn  from  healed
mitals at very low proesuTe has Leesa ifs
vestiguied by scientists  for manny  wears,
and the pbeervatioms have hecn gererally
explained ta he the resalt of chemical rezz-
pipns with slizht trams of gas, In ths
firgi half ol an article by D levirg Lang-

The NMNew “Plebton™ Yafuum Halbh BedLHeP

Far Wi'ifelras Work.

muir, and which it arcanged in the ferm
of a hicorizal reviews are rebaved the ox-
seriments Linding o the conclusion of the
sxigtence ol pure electron emisgsdon ik even
thez highest attainable vacas. After ouilin-
ing the fundameerzl principlzs which gow.
e this phenemencn the auwthor shows
hew, through the mediuem cf the Freotron
{a hot-Elaeent vacunes rectiier) asd the
Alierecn (3 new vps of amlphl'l.wj, h-:_'l:h
af which emplay the pore clectren enis-
gon from hiested metale Sn cxrmemaly high
vacmd, & very simphe and sceeeasinl equnp-
met hag been produesed oo send acd re-
S 1 rn.:Ji{--ll:II!E'lr.wlri-: amnd radis-telephamie
emsspres by dnpper o amlcol oof ghe fube
A mmdch & 3 kw. can be contrallcd im
tlais way by sim or Hlu.ry macragtice e,

I the corslrecticm of Bliodromr 1t San
breem timarm] alesitdile b omake dhe wires
-::.m.!:i'lazinz the grid of as small croag-aec
feom &% presalile. Do tlas way, even when
a positive potential iz zpalied o the grid,
the carrent hat Jows o ibe geid roy e
made extrenely small  The oo of very
mne wire s mace possible Dy wsling 3 fraice
of glaes, menl o7 other sciiable masterial
o sunpard 1l aI'EII- 1||.II-__ Hi |-|E|||r_ tlir
filarsent G 82 mewmnted Sn t9e center of
a fiasii= mace ol H|'.| 4% TimiE, Om wlrwh tFe
fire grid wise is woand by mean: of 4
lathe, The grid may thus consise af fung-
§rem wires of a1 diameter o3 scazll oz 000
mm. and chese may be spaced as clwe
& 10D turns per cenbimeeisr, Or EVEN SEOTE
~Lreweral Nlecirae KBeinew,

SPCED OF WIRELESS.

& paper preseilal befoee e Fremcl
Academy of Selencee oo the epeed of prap-
apticn of e waves tised 50 wiieless ll'llns-
raphy cver fhie durface of the srth. The
mehod wwrd is =5 fullows- Setion 1
emite 3 =pmal to which Stotion 2 replics
by a secnnd sigral. Tn Sdaticn 1 dhe time

v 18 measared befweon the deporierg of
the fimst signal and the ar-ival of the e
ail, and in Staties 2 ke ume To 4 mens-
ured betwecn e recmprion of e frst aud
ihe pmizEon of the second sgmal. The
fire To — Ty ods the dme of Lransmission
of the Frst signal from 1 te @ and cf the
totomn sigral frome 2 0 L The tims T, —
Ty are measueed by means af photographic
Eﬁlll:rl.'gh|'r.|.1::|:|rlrl-.. T'._'r ihie an=the] i1_ i-,

2L 2CTRICAL MAGAZINE-REVIEW

ussibie 1 measurs rhe imterval of time
with an sasclere precisisrn which may he-
e i seraml. The wireleassielss
graph waves arg pro ed over ihg sus-
Face of the earth with & speed apparenily
slightly les: tham vw epeed of Hgho—
Flactrival I arld.

RLECTROLYTIC INSULATION OF
ALUMINDLN WIRE

Aai inderesitng aze of the oxide file al-
wayg  present on slominem wite and
metheds of asiheinlly bailding up this
fbme, whieh serves 2 an elecrrie insntator,
iy dessribed by C. E. Skinoer nmd 1, W
Chiuhb, ) ) .

Nomeroas  kisdr of clectrolyiie maths
ware Eried by che nathors af the jopeer,
and consderakle penetical sasilis oitained,
The Slm insulation, even dfber Deing laaill
up, b exploided, 18 wery thm, and thas 2
apmgideralls saving i the spoes Sacker ia
posstble. ,

I the sulmequent drvelopment contine
aemy metheds were employed in which the
grige a4 an Ancdle was drewn throogh a
“ath ¢ elegtrolvte. In zll ihe easlies
el lionds 0 o ,-.||||'|'g' the wire passed over
weveral aheaves with the result that 18 Be-
carwe handaced in e ﬁ:;ma:- A straight-
shrough metiod, as shown in the fgure,
was, iheefore, tried smd found o give
very sadsfactory cesghs. Five danks are
rangal in a straigat lise were wsed The
first and kst congained hop water for wash.
ing and the middle ihree clogiroye. The
wire pasied fegm rank o tank ihrcogh
glass tobes and the solutions wers lepe

Methed of [asalsting Alnmisuos Wire Fieclres
1y Ry

apeirs by Blowing nis throsgh o nke sealed
vie (lie cenler of the cosnating ules.  In
thiz matbod there waz acain no colamn
isl electinlglz a1 (lie l:lli:". il iR, andd
it wma o1 1 pemesdry o form che poats
-Jld: i Llwo zlefin of M and 4K volos
eegpeetively.  This weag superecded by the
peeseitl e tlan? e woncl e wiee also goes
inraight throsgh aad the inerease in vols-
age 13 agatn eatablished chrough a small
weir and epodit thromph wihwick ke wirs
enters.  This lafess apparatns has the ad-
ditional advastaps of allowing the senaval
and starieng of the wire withoct thréaduig
thraaghe—1Ifg Silroaricien, Londor.

ELECTREOLYTIC PRODUCTION OF
CHYCGEHN,

Several factories in St Lomis ate pow
engaped im the elecirolyiiz prodecton af
the commerciz] oxyvgen gas. Accosdirg to
the “Epgimeer” e eloctrelyie wied i3 a 10
or 13 per cent. soludch of either caustic
sl oF €dnshe podash, As dircck cmrrent
traversed the elecirolyie the oxrgen given
off at one clectrode = collegied 2nd com-
p-:n::ﬂ-i_!. while the Lvdromen given oF ot
the other clectrode Is alﬁu [ tmgr.
In ame well-sguipped oxygen factary in 56
lowis it is cdaimal (el the nxygen coum-
paoy &an prodoce nbost thees eudic feet of
RS f:’.r -r||_'|| E:—‘Il_'.r.';lr-h-'_lllr s I,

£l

GALVANIC CELL WHICH RE-
VERSES ITS POLARITY.

When twa plabes—one of 2inz and the
oller 2f Cnped copgper goated 45 ond jur-
face with scleninm gnd vareished with
mmnsel over the remainder of it sirface =
are immecsed in tap water the electsie cues
renl chrough a galvacomeicr comnécied ta
the plates shows :that o the darc the zmc
is elcciro-posilive (o the sclemign, while the
=agult of Lght 4alling o she seleminm is o
Incrgase the #0e=ct, says N b Uhapbell-
Ewinten in The Slecricden, Lendon,  Tf,
hewever, inaead of zinc, carboa of copper
t# emplayed for the non=coated plate, the in-
teresting resualt is cbrained thas, wiile the
gelesivm proves 13 be elestro-positive to the
earbon g eopper in the dark, i immcdingely
hecopmes -:ln:m:u}.nn;-g’u.:lre_:p E:I.I'h-D:!". or ote
cogpsf widm i1 as dluminaged, shis ing
eagily ghown by w defleztions of the gal-
-.-:.nm:gcl-:r I confragy o Dpeffeoml &3 ghe
light iz twrmed on and off,

SLOVW CATHODE RAYE

T m recemi levtnire 'wy Sir I J. Thomson
at tive Rosal Dmstieiicn, Losdos, tbe el
P |_'=1.|_'||u||$e al differeal l,'r,.|L‘||._l;i"l.l_ i A
Coalidge Bype evaciated buld wery de-
sorileil. A cmrve was given which showed
she relaticn betwcen tae valage asphed
aeid  tlie mimider of negasve | clectrons
sadigied, The cisve ped also the expesi-
imemts meacle, imlieabed that g leasi 13 vodts
was moocssary o produse Loy appreciable
radiabion =T ke Elesteioran, Lofdo,

A hori= ¢ overy semsitive to clecirical
shooks and acacly alwavs suecumbs to S0
wolt curcems. Ahens LAGH wolis ix res

ired 1o kil a man ordinarly in the
eleczric chair,

¥X-BAY TO LOCATE CAURE OF

BERUSH TROUBLES.

Tit elecipleal machineg with cass inon of
stegl framey Blow-holz may be present
and may e large enouzh e increase
greatly the reluctance of 4 scclign of the
ragnetic cirewin,.  The reliclince being
higher o ene section of the dronit thaa
noethere oail camer a lowes solfage o he
developed 19 8 coreesponding seciion of
e armadure, and local croulsting curs
rets will rescl,  The Blow.holes beicg
comemiled, i1 las ofien been found quite
diffizule 1o Cerermine definbiely whether or

KeRors Fhew “Dl:'-l-.l.:w Ihilex B DoFnadts

LIGFEY

nat they are the gal couss of the trouhie.
According to B M, Martindale, of the
Prational Carbon U}-.'n_:q.bﬁ-. sayy Glecirical
Horld, steps sre mow being taken 1o use
X-ray machimes to szarch far blow-hales
in mackime mstbugs wlseaever it if fus-
ected that hieh reluctanez in the mapnetic
EI'.'n:u.i: i cxu :lf:u' lariesh trouble, e
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A Brief Digest of the Lateat Electrical Patants

LaMINATET TRON DORFE (Fig Ule=A2 arpeancee, of an
laminailcne im0 cxgs, making Jwinis comes 3G a0 gl B g
meie Hax path,

AL II:..I:IJ.]-L FIEE ALARA  (Fig ¥i=a shmpes mwibae 10
malify "Cerarsl™ ohen o fire oftacd 01 & subsorlsen's hoass. A ume
2 wrip anpnoartg 1he teewirer hirsetes, am el

TELLPHONE REFEATER (Fir. $)—Lmproved Form cf 1ele-
phaar pelay aming diflereninally, TEg ctiinel o4l §ITAWTE Armaiure,
:H:_.-.r{ h:.- ivers oo doubile prban mdropRans

ELECTRIC LOCOMOTIVE (Figp 6)=—Ths pales ralies bz ae
Fupasrt af pawerins gloor g walrp nlore locooliva driving whre
iy aheam, siEclif Qo 1he Péansplvanias Hailesul g

ELFCTROLYTIC INTERRUITER Fig -‘.r:---li'l‘:lpr- L TR E]
elrci=alribe [BEeFEgLeT wcimsling af prd op oofc Anodae, [rapteling
apapasd =s scen, i e Botesn of she gecteghylz eintiiser,  Lahyis
cidcers &1 kg bzp of conlainer. This sdaa allzen ke gie brkbhles &n
aree fnpely fram e atsded,

=Py RE-PLG TECUELE DET :L"I.!l:||! (g, =N diwad 1o ba
wiml on mesam ceis, flie asioddléd in T4 EATOag O 2, # 1hag
exih spark may beogdscovod an it passes dlies agh thiz cerisa detediar,

AL ETIE VALYE (Fig f1==n sleciposnagrert fs asiaapsd 10
ojersanE ARESTI, E ar water vElve, an aknan, ay d aTmp in previded with
swnieh amselimens, rro, far cdesing atl opfang arrmkb

ORY CELL Fig &i—Lipmavement iv dry eell eanulisure
which b el g Clec an pladed Ligily iF the pppes pcthon ol el EgiinM
Ehe mrel ipe jw grier fo fetdln same firoy

ELECTRIC ATPOIRTAENT ANKLLKLLE dbm. #)=—A2 rawgl

apFmalTeas anngzeeap wkak eparvid mezns ol perfarasd papen

riak o elsly toawibar wilk glomrie "l"'i ard Bakieiy.
RAMHG DETECTOR iFir 10j=tigw “Ticdomre®™ degesier, caver:
fig Ly Lle !:-l:'n-r-mi of centain pams gn ooncral.  Seceral

montachll Lre posstla For thy poick.

ATTAUCTT M ERT AR TELEMIORE TRARENMITTER {Fig 313
sty WiTEed oavEr is previlol for wieon 10k here sremdnibier @ouik
plries, osaaea Wy b keop the dad ult, 15

MALNETIC SEPARATOR (Fig itd—sclnl Jww of wigneis
gepuritet Top pemciig iea dllkda Givai Lhisss, gbee Dzeea alzeve (43
ol G bl doan Gy lamlc (@) 83 25 10 theww o7 icen AFer it has
Beis BEITRE e

STORALE EATTEEY (Fig 1&i—Comprises an omei shell with
ESLE 1"'”!-:"'" 1 ghe inrer ..|,r|_F'|;¢-_ _'.I:rl:l_lll.l_:ll.l 4 nrgalive G Lronde
slen meer wv=l Jarey am oulei ariisd 3 sapper somlphey [ che

! ] Inner warfaen ofl innes chel. @z ping amalgem with
. it, comatitubing ke nogEndive elesineoe

AAUGNETIC CLETEH FOR SHAFTS (Fip Mi=3cong sisgeq
eall cenballebie from sail=s and Laipesy. #00. caoscs bwe parls ef
chick 10 be held fogsher wgrekica Iy aid wes werse.

ELECTEIC HIFHE {FL j—=Thaphragm iv witaaicd by s el
Epaik on eepler of same, soriing I cuiaer ceechaodesly wilh sgwalv
e feslbed Asmainre of rirciEle BOLOT, kN MEEii.

ELECTRO- PN EUMATIC HORN [Fip 18)—=A cleves 287 e n:
tion =1 gleetrie tnd prouos=les hasm, whil 18 vevy compack, Can e
witusted cither By aer Bulh £r eledtiis hmaran

FIECTRIC WATERL FOUNTAIN (Fig I3]—waler leintais,

iy eleliig gump io €i=s & saber thraugh neeele, ole, and ik

- arided wath cleHr . itk g @l wwler far llnminasing FIlas,

DRCILLATIN % {F. fAb—loeroved farm of sddilaling
elecrre fdn Fuan ] v gear pichingil 10 roueg cune by b
mechanlcally weillated 1 and Seey in L vins] manres

GRAFH KRV (Fif. 10=Yibracing fam of seod tckarads
ged 1o mimmsically Sos ithe il for GG Iz el
wlasliin.

(Conden of may ol fha abevé palohld will be soprlied b res,
gagh by ikhe piubBEenirs.)




AMATEUR RADIO STATION
CONTEST.

Wanthly Prize, $3.00,
Tiap mgntl's prize wiumer.
HEKDRIZ LABORATORY.

[ son o repular render of Tae Slecrricel
Eeperimentor, and = I have pude oy
wireless st what i€ i3 by readicg this Do
per | would like to se¢ a pictare of wuy
sation in it. My aceinl is 180 feet long,
105 fee: above the gecand @t cue end and
80 Teet high at the othier cnd, [ have sev-
en strands of galid eapger wire ko 2 am
12:j0ct spreaders. Tae geotnd is a 18-
foor gelvanized inon pipe driven 11 Teet
inte e ground.

My rereiving wet e conequmem| of loading
coil, looac coupler which fuges to abouk
BAEN metens, o rolary variable comidenser i
the primary citeuit of 1be [oate coupler,
aml a dwbuber waciable oomlemser o the

secomdary eineait. I have two pairs of -

*pliocies, one pair of 3000 olims aml e
Fair of SO0 ofmg ; poteniiomaber for éloce
tmolyiic delecsor; also I T o Radioson,
Fetron, Turney cryvsialed, palens ond peri-
kon ':E’Ml::'.ll'r:?} 'l:l?tm a--tpsl.-'.mg;ed .ﬁ a
sii-point swiich, 1 lsmwe 3 Rred Bleshing
conderpser with switches for adjedmen,
and x fxed eomdenzer with switzh adross
*phames, A bazeer iesl 15 also ichnbed in
the set, which neorpocites A colfson buz-
#£7, e amplificr acd hattery and push-
buttan. A gingle ddde nming coil is also

sbawn im ke picture, which, by means of

Mr. llirmn Hendrie Breenving Arliagten Thme
Slgusls ¥in Redi. &

a gwich, moy be fhrown it as a0 exba
leading coll, ~
Here ip a lst of 2 few of the satione
which 1 recsive from: ¥, A, A, Arlington
:E:E i ﬂ!lr .Er:mg', }F\?r Iéé{ez Wk
i qule strong: [OW. CL 0, Speing-
fisld, N, quite sdreag, 1 also gt Turer-
e, Sayveille 3 Czlon sempimes on ox
eetictially gaed nighis, [ wewid fike fo
exchange photas of redraodoes seir mith offes

i LT F O TS
g HIRAM HENDRIX,
Wellebhero, o,

FPHIL SCHMITT'S RADIO EQUID.
MENT.

I A sifding poen o piciore of my racdia
sel. My transformer s 34K, V, A, | am
ueing o quesdied amd ratary gap The
oscillation (rarsfarmer & of “Leledurken
e Almes all il Inse=srencs are ey
K Tﬂe amd arvle, made morty Trom
E L Co. gomls. For ain aerizl I am uzing
iR wiTe aboan M0 dcet lomg memd G0 dect
hgh. 1 am peiing excellem: resulte with
il The statien is Jocated in my bedroons,
an¢ the firs: and tass thing when geitiag up
AT ED'E ta hed gt Bo sit Cowens and listes
“Hoar Hash off @ few “good moreings” or

A AMONS w12 AMATEU

RS =2

“good nights™ to my radic chums. I have
bretn o opender ol The Electrical Esperi-
memler ever dinec it hret desme and i '-.al.f
bewr: a preas Belp for my experimental

WOk,
New York Cinr

FIlIL SCHMITT.

Phil Szhmitt ssd  His
Lguipm

Bucelborntn  Wiseless
pment.

I'ARK SNYDEHSE HALO STATION.

The grpssmitting s¢t of mr cadia sation
comeieis of the following inscromente : One-
el spati eoal. wirdless key, a large alu-
minvm wire helix, tuwg l-geast Leyden jure
il spazk gop. Lhe Bilic and ihe Levden
Jary arg bume-made and e oller Getou-
ments are [pctosy-made,

r!_-r ! f:li:ld mrl 1% E1HFI[H =il of an Arwo
locse  ecuples, homwe-mace  1zadsaye  eoal,
Hragules' 2HE wlon head sel, sa Eo L Co
'L:!'-irl'r{rr-al nieral  detegter fad a0 ocat-
wligswer defector, a fxed cotdens=er aml a
:'-[:::rllu-:]: ratary variable cosdenser.

Fhe aerial i 20 feel higl s one end asd
i0 fect Iiph at the cther end, and is &5 fest
Joag. It is suppoated al bl ends by dcon
mastg made of 1 ond Z<pch piper ond s
braced svery 2 fmet hy thres guss-wires
The nerial proper consiste of four No, 14
alnminam wires, each &y (eet long amd
§ d 2 Jept apart on E-fpor spreadera,
Dheez four wives are commectal together at
hoih ends. My leyddn 4 8 Ne, 4 mbber
imsilaled copper wire amd s 20 fect o,
Thig wlze zumi from the 2eslal 10 Uwe

Fits Snyder amnd i0E Wirckeis
mid Bouechvinge =i,

greund switch and from there a Moo 14
CJfEr WITE Ty T my ir_s rigents I
wie two o the wircs for sending and all
'|'r|::| I'r 1!I!‘I'I r.;|r rﬂ-\':'ill-:ns-

Chn the wall 3% scen my aerial awitch and
alsmoa Dane swiech. WiEh chis sec 1 kave no
tronible n Vtalking” with obher eporitors

[16

wha live witkin & redius of 19 miles, 1
kave hud verv good resulis in lang distance
pecaiving werk and I hope 1o have befter
Puck soan, @8 [ an golag to add asocher
lopse coopler amd vorichle comdemier 0o
my Bt FARK SNYDLR.

commerzvills, Lid

THE LEIIGII WIRELESE: ALEO-
CIATION.

The Lehigh Wireless Aqdazciation, with
heacqaariers a2 Adleatewn, Ps, ‘13 Or=
ganized Ol B, 104, Abow: a mecth 2gp
tke Tollowirg officers were eleched:

Farl Fack, piesident; James Gardoer.
vice-pracident; Arnthur Lentr,  treasumer)
_|J|.|_'|1|1|: o Jmrmeny, wFe TRy, .

Almost all the members of the assoaa-
tion bave np-lu-daie Thnsiliag anc re-
ceiving etz and are aleo leensed operators.
Meetings are held weekly at the bomg of
the presideni. ¥

The associaties has a I-EW, irasnzmit-

bisg #eb, whichy ean Eronperndl  Ab0Li
miiles, and messagss have been resaved
fram  MAR, ALL WAW zmd WCL

sl woulid like 19 eomamunizate with oiher
wireless asseciations, Al comnmunicztions
are [0 be addressed to Arthar €. Jacoby,
secretary, 517 Linden sirees, Adleniown, Ta.

ARTHUE

WIRELESS SHT OF
JAEOHY,

Hessulth iz 2 flashlight photegraph of

my wircias slaticn, Altbeaga I am net

end His 'Weil
St

Minlsksgd

dArthur A Astehy

sulecrilicr 1 gl il lll.-l:E.lril:r ey [STIETEIEN
in town, My sepial 5 100 fesi long. W
Jert !I%Il a2l e eand ol wlanit £ Sl st
the ather emd, compalsd of four strands
af wire

TI."E. staton ik ﬂ',_lu"ln-bed with a complete
perersmp Al sEmiling sl he meceivimg
sct comyists of o lopse couples, two Boad-
ing vivils, three sletetors, gaienn, periken
nnd eryataboi, ene variahle ecedenger, haed
vitenser vl a pair ol 200-00m fahanes,

The repding ser consises af L-inch sgark
|':|E|I viEnlriser, 1!r|:i?.| werl pap omnd ey,
amd can traneeais about fve miles The sia-
v Teas a small sl eloard seitls &l the
inztrugments wired o it

Tl wiwlicn bas a receiviiig eunge of 1,000
bz 1400 milss day and niehs,

ARTHIUR C JACOBY.
Albensowe, P

ALRERT MEDAL TO MARCONKI.

Thy Albert medal of the Rayal Sacicty
of Arts, London, was rezestly presented 19
Williaes Maroomi.  The mecal was insti-

"tuted im LEQE, when the Peines Cofgort was

president of the society, The medal i
auwmrded anmeally dor “distinguished merit
N pramebing arts, monaiastures ang cam-
METeE,



July, tars

mhie Beading @ wlil pibl pier glieleical of medhamial
gt -~ 5 rul?"h:m.. best Bnewn Lo themiched,

led. e furdhermeres anncande the grand spening

Ermn kel mue clever Brecnforne
‘hsve 33 ¥l mol paico

vl the

PHONEY PATENT OFFIZEZ

Pﬂ'-llj relled af wll andlering daffy savepiors In this counfrye s will

a& [he endfre umnly Erse.

THE ELECTRICAL EXPERIMENTER

Phoney Patents

L.i?irll tcw
Thal's g ] 2

dalfer
Sk

vou THREE DLLARS

Hemay  Paleak £ W
m3d UEE ¥3u haven't = FMEHI 2
Bave alkindsd IRE Palesl, wea @80 pEy anslber $2e00 as o aal e,
WE Ay vorl S ond grenk yem a
Ia thi= h;ﬁ:il.. a0 som jave Lilaow d
Fatcat a atlpsfi, b= sorg €hat il
fha beffer. Simplc
obir sEalf ol exemingrs Ly lasue & Phoney Paled® 60 Praip RVEnnEs &
a N
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FOR THE BEST FATENT. IE ¥ei lake
Inglan, th Fharpe yau 320id TaF The
FHn Fadaal ¥ele  AMeF fhey

i honcr IIIl]::l:b:rll:
18 "™Whimn =cn amf ey
g am dafly os a Iseikeh bat. The
shclclpe and a sASFE AcEIFIPLan will Eelp

We wlll_pevolutlonlzs the Paignt EUJE‘.E._:'-IHIE:' ‘and OFFEE

Mo, GO0

TO ALL WHOM IT IMIES NOT CON-
CERN:

Be it koewn thas I, Aasandae Gablewer,
a tesnfran of Chastoka, m the cranly o3
Ienkakbiubie in the state of Wis, Bave -
gemiteld wouea and! wseful, roevolutionising
meates of concerwing power, which sinoe
the Lrginoing of ihe world has pooe o
waske,

The ohjrd of this invention @ be pro-
vide & means of colleciing and itoring the
fremeznkias amoent of powes ‘.T.i'i]:lﬁidl'-'d-
whes man streiehes himseld afier aeak-
euirg n the smazaing. Up t3 now this
powir Bag gene 1o waile, Euz miy mew e
wencimy whieh [ oterss the Stretcamaloc.
will ds away with oll thic. Ir bag Tewn
estinsated that a full grown man gising
& aealthy steeich produces an average |res-
suse al the Eoapd of bis Sed of chous 150
[bs. Mo#t indlvidual; stretch themseives
frean 4 E2 7 times in the morming, each
stretch  lasting  a%gur 4 secowls, 1%
neeans sihat a tolal emergy is develoged tha:
cotld 151 a webght of trom 480 10 B0 T
alout 2 feet above the fioor -3 teemeadous
pawer, Lagy pegple ar ibose foid of
stycbching will ¢ven do beftes, My calou-
latigns show that if e estice stretching
pawer of cyesy cilieen of & town of L0000
prople eoild be coneerted and sMorad of
“aaly oce momning, tho entire ¢y eould be
lighted sp with electricity for 4. days, 6
haurs, 13 minutes and 19 seconds. :

With thie alject in vizw my imvention
gonaisis  edacntally of an inedividosl,
maorning, & Lel, zn air compiesaor. oody-
namo, a storhge battery.

I the drawings which atenmpany aad
form mmrl of bl speciGatica 1 have il
fuszratsd in dlmgram sevezl fcatiares which
ceeiody the sebject of my Eivenciom, and
o 1Be stpelelimocer s oporalél 10 prac
tice,

“l'r.' i alvawing (1) represzots the in
cdiwideal, just awaleening; () §i the hed;
{30 fg the jucttwand ; (4) arc the conned
ing reds comuesing ke footboard with e
pietan of the air compressor (BFp (B is
the compressed afe iank in which the en.
epgy is stored; 070, (B}, 2, (103, (11},

PHONEY PATENT OFFIZZ

ANANIAS GASDLOWER OF GIIAUTORA
STRETCHMOTOR

Spacificarion of Phoney Puoeni
Application fired Nosembor 3%ch, 176%

ilher bBedepooms of the house, cach pipe
wing comngcted 1o A pistam and a come
presson, which in turn are attxchec to the
giher peds thraugboet the howse. (14} I
the paston of the conpressed air motos
(150, whlch §s belred to the dynamo (183,
ahich 12 tum charges the starage Battery
(13%3 €28} &3 vhe swlhechboard amd ouee-
mrabis futl-out; (193 48 the air pressure
paiezed (200 she galery valve, This safety
walve has a wiisile aﬂa.-:l_u:h: 1o it; thus
if the members of the family generase tco
mewh enerey Uee whistle will bBlow 35 a

Poterted June &3, 1915

which 15 uzset thershy and it contenis
are poured ever the individual (1), exin-
guishing him completely. (21 Are the
electriz lights, lighted from the storage
hattery {17}, Az soom as b pressure
within the tinx (&) reaches 6000 5 per
aquare inch, an avtomatic valve (22) ooens
nnd the compresied air flows in the piston
(M), which cperates the comprassed air
meger (183, g ;
(23] Is a compressed air blast whagh
srarms  sutomatically after 1be individwal
begims atrerching,  Thia adr bast blows a

wir. :Illl;-ﬂ-'ﬂ.h'll"t SEreEchmnkinr

P HEVITYTE VL )
LU I R I

Civ

waeiang 19 all nog 1o alreich themscives
coa lomg o too stramgly. At (2 anathes
walve i3 alown, TRz 45 a hapl emergency
wxlee, It i technically called the Utimatem
walve, Lf ghe indivedunl 1;931:.3 fia heed o
the: gamnding of the whistle and persisca in
alresehang hameell the pressuss am the fanlk
(0% mar plse wp ta 12000 he pey square
meh, A8 gosn na this haspess ke UG
matam valve (24) openg, which ls imem
palls dewn ehe string (251, LThis ELE T 1o

strong blast of aie im the individsal's foce,
whic is go disagreeatle thar he will get
ey and semadn sip. Lhia dideouirages Io-
iividuals from smying In bed onse awake,
cnd furthermore awokens thest thoreaghly,
Ag goon @ the accupant lesved the bed a
.ffirtm; {97} eloscs the airblast antomzbc-
ally.

[ testiencny whersef [ Fave hercunto
suhscrlbed my name this 3h day of No-
vembee, 177,

ANANTAS GASILOWER

184 ppd (L8) oro pipes comiing from e veg several pallevs booihe waser pail (200

FLECTRIZ FLY EKILLER
GUARANTEED TO WOREK.

While there have bees wany electrocal
imeect traps amd anmihilazors perfecied and
I.'J.l'.'ﬂlﬁlu one of the :'rh:51__r|||-|.:'!. pechaps,
ie deserited below Ly the aid oi the sletch
shawn.

The imvestar af this masyvelows leetral
“Ely Anniflstar” has explained thw prin.
ciple af it ag follows:

The iy is nttracted to the devies firis by
tho odos of hecmey or nu,.l:q-.:--.'s-._wh.u:h in
plazed W & amall,  ispecessible  cup
motated e the Incandescent lamp as
fudicated.  The Ly walks uwp ‘rh'i' Iadder
“A4" and alonz the Feeipath proviled fo
his majesty at ile lop of $he meslroment

Toe illwsteation shows the walkimg
towardl an elestrical switch 1" snd when

AR

e mEsed over game o e quest for Lie

Fasey the leateie lamp i3 therely awitchel

om, He then p2ecesds 10 elimb rancdly
dlowr the lalles “0° fowand thpe ey,
Fr.il.l-ld. of couree. now by the illummaizon

Tom Eee lamp

When ke reaches ghe toigger swisch “1
thc lamp is l.'i'l::iﬂﬁ.l-liﬁl'h:d. and mi the ams
bmz a emall spring-secinated bagpier =37
siands pp  wertically, tlieechy effecimally
oueeleg off L% retrest,

Tha ldtle By now stacks 1o walk Hack
up the ladiler “C" aml when S prrives
At the top he bas but enc alierrative, and
Lial i b owrlk alocp the focapath apd
down ihz Indde= "B™ ta terra Frma

_fil_il to relure, there are shout thres cfe
missing in the ladder “10" asd Tielore lee
lias tiene 1o “watch hie ;[g:‘.." he iz D‘:"-"ﬂl[“"
atxd wiclently onta ihe cancrele block
"elow amil dashes hia Bracns ot



)

QUESTION

Thin depzrimezt &3 for the sols beazhit o the seervienl srpecimenier. Coenidome will B 2niwer

of @afickery tneesens will Le pu !
y 1hige Suespions g
(ly one dide of shsol @

LbSshed, FRolos wrder whizh gaestions wil] ba anewsered:
1 submitted fo bt stawcicd. g : e
WTIAi0 OB: matbcs ek be Lypewrinter of clic wilijen in I oo penalled mwiivr soneidered,

BOA &

trre Bor ghe bemcfl of &1 bt oaly salior

_i_' Saciches, daagprams, i muel be &3 Sdpacabs ghecis (ieationd eddreascd o qlijs Cepafpmeni ceanot be sewwered by mall

CLOSED CIRCUIT BURGLAR
ALARMSI

(2245 Leapold AL . Brooklyn, N. Y.,
ashig peweral elecrric bmrglar alarm gues-
Spins )

A, 1, You =il andowbeedly base o
emploxy a closed circuct battery, such a3 the
grovity cell, for your particalar E-.ln:n_rll'
bepglar alarm, Diagzam iz given showing
hew bas @5 uged with 3 relay, and i the
wire 10 (e main cirowt 1 &ut br &n M-
irader of 3 window, for instanes, thes the

Alasum.

Shwed Clrculd  Burglar

battery current, of course, will be cut off
fraen the relay and tise armature of same
wil] be releat=d by 13 magnets; this_ al-
laws the armature to drep bnele ogainst
the comeast swrew, aE will be pefoeived,
thus ¢lcsing the elurm bell eivenit,

The selay In this cse shonld Fave a Taisly
high resistanes of, say, 150 ahms' wxloe;
three to fowr graviyy or crow-foof eclly
will be all right for the work. Osdinary
dry eells gun, ol poucer, '|'r|: nsed Tm ghe
loczl {open) alarm bell circuit to the rum-
ber of three o Sour for oA mediem-saes

well, etz

STATUS OF PATENTED ARTICLES

(95501 Wilham Foeeste, Pelham MManor,
M. W, meuires as o (e slatus of pateots
am wircless devices ad related e manae
{acturing, eic.:

Ao 1 You con menufacture ofF sgll
wirgless and elscizical apparabms as you
mendion withbout ebtaining any license, &x-
cept instrumerts whiel are patenied and
aliendy 301d neder a lizemes, ote. Iomothie
ease pon will, of comree, llave Lo take up
the matter with the ownera of the patent
or the company wha aleealy builds the
instrument. Otherwisz won are Hable to
get vomreedf oo Bo eml of frouble c
may say in this directen that from many
cases whith kave been settled in the past
of such & charaeter it has betn the role
that invariably the party makimg apparates
without licemae  righds from the  patent
cwivers hawe had 1o pay all the palent roge
aliy accrming on tac tatel sles of soch
instrumnents for the toml period dunog
whith they were manufncturcd pricr 1o
EOREFL achon

A B We

a=e= got familiar weth ihe de-
tails of the wirelesz gystem vtilized by Mr,
Lugens Tizaner, of Guoteaberg. M. ] bat
you cam of fourse, write 19 klm snd he
will Te e |||||‘.|||.'1|'._:|' giil‘t ] E’i".'t informa-
e yeu desise,

TEANEATLANTIC RADIO FMHT’S.

(2841 Donald Reeswcll, Wellsbore,
Pz, waris to koow wliy the powerio? radic
slation ab Al ghan, 4. whs nor shown

cn the map of Tranastlantic endio siaiioas
jublished in che March Elerieisal Erperis
[ A

A, 1, The reason why the radis staticn
ot Arlmgten, Va, war not shown in the
recent Transatlamtie Fadis Mas was duee
4o bee fact that Arlingizn 23 not considersd,
im b ordinary sense, a Tranemlaptic wire-
less statipn. Whils the signals from Ar-
limgton have been besed asross the ocean
it et not @5 thas work rezulasiy, as o
sthe ecase with the Germin siotioas af
Tuckertom, M. 1, and Sawvills, [ T,

We have no data on the operzting range
of the rndio station af Colon, [asiaznn, bus
it hag been bezpd In New York ooy 2
greal numbcr of umes by experimental
WirdHEE ERATNGRL

SRR AR RN RRRERRRRREINARARRNRRRRRORRERE [ LS

Want to Swap?

If you hzwe anything & Buy, sell
oo exchange &l waml to make
sure of dotng it qaickly and a1 an
imsagmifizant eost ndverlize in dhe

Scientific Exchznge Columns
oF
The Electrical

Experimenter

You will fnd adwerfised ia
these columes:

Fhotopraphic  supplles, Phonogeapks,
Wieeless Appagares, Elecirical poods,
Eieyeles, Motorcreles, Rifles, Casolfine
Engines, Microszopes, Hooks, Skabcs,
Trpewriters, Ele.

The owners of those things wish
to *swap™ them for semething
elin, somelbing which ¥ou ma¥

hnwe.
The Rates

Cne cend per werd (numie aod
aidress I:|:1 Ll; \ul.n:ll;d::l .1:||E|n|.'.|||.
space B lmea  Aversps T owords
aEale L the Hoe,  Semilipmor
Hipt! aosemPany ail crders.

The Closeified Columnr of thw
ELECTRICAL EXPERIMENTER
GET RESULTS

Mora than 38,0080 Flectrical Ex.
nerimenters will see your wd.

EmﬂlllllllllllllrlrIIIII'[IIJ]IIIIIII"l![IIIH-I'fI

STOURAGE BATTERY THOUELE,

(257} Fred Tavler, MNoriols, Conn,
[EL s sl e "._l;.[[l;lrl!,' will ped Tiold a
chanrgs for acy length of Hme ond wante
adhvice om his probable trooble:

A, 1. We do ot know whot your bat-
tery trovhle may be, bar possikly the cells
need washinz ot thorcughis, a3 there mpy
bz some colleeion of sediment an the bo-
fom of the jars. I this case the glectralyvic
showld be poared cut of e fare and they
can then Alkd with elean water amd
flushed out several times, il the water
Mows clean. The eleciroivie should then
bz straimed thromgh o oplece of fine sloth

aml :r|'||.1.l.'i.'d i the Ll”.‘lj. 848 distilled
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walcr B .'!I.'IIIH RSN Zraviiy fo Pr?li'ﬂ'
pein: i1 igh e density, Alao ald dsitled
water only in flling wp cells to cover poates
wign exposer by evaporation of water s
eledralyvie,

In some &aseg the bamesy plates hevome
covered witk a2 white ¢cabing koswn al
galphate. If you are having tmouble o
this charmceer the following af-rqn:l:lnm- faz
palphation eearmesy will profably be of
1arvid.

For sulphation ireatment chirge the bats
tery a1 rapicly as it is possible fo eind cer-
rerit into &t without overheating. The re-
sisthpce being greatly imgrznsed by the £2-
fext of the csulplate. oo ol will Tecome
bet when charping, Use a ibermometor in
thi cleciralyte oo test the femperatose and
maintain £9e cuorrent at suck a value dbeg
the temipesature of the sell does =00 axcesd
119 degrees I°, Contimes tkis charge until
the plaies begin to gus freely, then seduce
the raie of charge o the eight-hour mate
and eortinwe this antl] the plabes 20z’n be-
pin giving off gas.  The rawe'af charge
should then be redoeed to hall the cighi-
liour rale and comiicued unfl  further
gasring again cocers.  The cel] ghawld then
bee partly ﬂ;‘-ﬂllrfrﬂ and the freatment nc-
peated. This cycle of operation may Faee
o D= carred on for some fim= hat should
b complmsed eng’] the negative plates shaw
at least BL0 volts between o eadmium clacs
trode and the negatve plate, the cadmium
keing pasitive to the nepadave.

ALTEEMNATING CUBRRENT FROM
D, C, DYNAMO,

(=88] G L. Leg P, Iowa, wishcs 20 nic
somse. form o mechanic] nlerrmgdes  an
hig 10-velt D, O aveamo circuit (& EOW.)
imeterd of an electralyplic merrupler, for
gperating kis wireless el

A ’ |“1I: iie fial ki .-|t|;|l_l'li'. g L :-I:Ii:-
et 1 the malter of opersting 3 eouple
EE :!."- AW, lransforiie rlil':;'ll. |E|::L !!':l'\]:l.l'l
I, oL, edreudt with gomn form of mechanical
=|||-Irr||1:|.l|'|:, We wouald fanibies advise ihag
it is not geserally satiefaciery o use a
mechamiral interruater for 119-vall e
cuits in the wiv vou proposo, .

A suppestien Tor you an this ddveeben,

A L Fram 0O, . Frvnmms

znd wo believe wou would fnd it the best
al 211 ix vited Delow: besices, this wauld
enakle was 30 aee o rotzry spark gap of
the synchranoes tvpe, i

The sketch depiets TR EMEEeETa thiee
twil, umil it simaly consists of placing twe
brasa eollectors on vouar dynamae  ghali,
with fwe lrushes plazsd In contact wilh
the ringa from which e t1alke alternating
carrent. T liese e TEngs are connected BG
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dizmetcizlly  cpocsile  commuiates  sog-
ielils, ax fhi= Jql & TREN wloiws, and vy A
in this way ohis i ahotil 9 to H woltd
:-tlr1|r-|.lll.\|_-; carical i Yo = s e et
dymams fabing fe D '-'{-il'

W al i ading 1 ele b 1|| (- Ti:|;|1'||:|r ™Ay
by el znd alsd yoE an arsappe souf
rotary spark-gap diss o arm ooe the end
of toe shait by extendior seme, (f pepos
sury, and you will then bave synek panows
spark-rap outht similar to the Feisgndea
stvbe eommercial el

Witl this perongement vou psy nEe 3
|:|'_--.r.1-|'1 " ll.'fr'ru-';l.r "'.-l.l'l.r._lmgf_ [ L8
cr ol might meks up an cpen-core teans
former from three W-KAY, transfosmer
Eeals

fnspesd of the rolary pap yom can alin
wiry peatily cmploy a guirched spask gag.
We prescme your Db O dymema i a twos
pole maching, and wou will iBen gt an the
ne‘ghbarkaal af 83 ercles frequency A,

with the nrowmiere  miomog np 3600
E. F, L&,
J_I:" coeyiepindor i3 Jedt the same as =_

row is, and if yon -'_'ILnri: ta take A
agly fram the =anching, and 1 thers 15 ot
aizitelent room o place the oollecior TmEs
giid - their Giber deum -.rH.'.'.'n:'rn e com-
minutar and ibhe bezriogs, Fou om ||"l‘ ar=
ranige [0 anEnd this drem nrrl rinas on
1o al the eommuinier. A local s |.|I-||"'-|!
=amn oo tids for voen it :mnll expense.
Appeber achieme I ihis diredlion e o
mauag the eelleetgr-rng drem on the owtes
Ernd -.'\.f t|u: =1|-||=l 1.:-_:..:.-"! ilir !II.'.I.I;le: anil
to brimz the fwa wires o the collcetor
Fings  ERom e sommsialos ihroegh a
seall hele bemed shrough £ ecnder of the
armaimre 5.1|;||"_ am 1he akeicl slionws

ELECTRIC "CHATN™ WELDING.
{228 Johm Bwrkett, Mzaloe, Ont, Cin,
axks =oweral guoodions.
A, 1 There bhave de-

Dieen 10 redent

Cangers S

N Chain Links Aré Welded Bleetricelly,

velopmends i the use of from cores for
high-frequercy tuning coils, etz end the
TeaA%nm 'u'!l;l r-h'! are nol weed Tor ihis
purpase ip dge to the fact that the oo
iems 0 I.-u BLlinn? ghe m .|||.=||-|: IJIIJ' Cyir-
frent i ifls mapasic revcrials of pal Arity,
eie. This corales a very hal pomer-lacios
"|"||‘|. L E05, tyerefore, consrdefable logaca
the o,
:‘|.. & Anfwermg vour ool Jheidson

pepanfing the weliling of wire fencing an
&hare Inbese ebe, by glectricty, woudd say
that this takes place on fhe Tasis s the
electric current will mlwass, of courss, takc
the swirtest or  lowgsteresislame  path
through n condustas, and vouE Sn thus peg
that Ty praper aerangeenen? of e weliling-
Il""|llt inws and ~onfacis the shorfes
path far the pusrese will. for indance, in

the eise of & chain limk Lo through the
_:u:-:ll| ir tlee Hek ag the stelch lierewhn
alhows,

""P‘\-\. 4l arpas: ¥ EMEES af tbe conelart ||'r|.'\1
of the welding maching are made uwse of
in el=ctric Jemce welding.
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IM LARCE SAYVING IN COET
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Your Hands Can't Earn
the'Money You Need

You'll have to work for low
wages all your life if you de-
pend upon vour hands to make
Vour |i'|.'inﬂ. To earn more
]I]L‘I:]I.‘_'r' }'nn"n'i‘. ot to learn how
to work with your Ased—ryou
must have specied frusning tor
some particular line of work.

And yom ean per this training without
Ill.il.'.lllll. Jrular fawne or I"l":-'nil an hour
froom v wogk—rthe [niermarsonal C'\-'lr-
pivre Schools can being it 1o you

nEsgH 1
right in vour seom feme dunna yous jpers
time.  They can e you for the very

fol yers wani==whera you Can €85 Mok
thiun snough mesaey 1o meact you? noecs

If vou want 1o udvance in youre present
secaparion, the 1 C, 8, can rram you tor
pr-;|||_-||;|-_:i,u:|. ]f yamLD [HESErE wabk 12 Biol
pleasant, the I C. 5 can qualify you for
a posd positioan 1o che smd of work you
liks hasr,

Every monath more than 4000 1, €2, 5,
spedonts of all appes afdd aeipatikns vl
unsarily feport gening fwater pobs and
hipmer par a3 3 direct result ol L O35,
rraining. W hat thess e Jil pew cando,

Mark the Coupon—nhow

What cccupation stracs you most of
what pasition do you want!  Wlark n
and mail the coupon now, and lezm how
the 1. C. 5 can help YOU o exm
MaTa MORoy.

o ———————

INTERMATROHAL CORRESPONDENCE SCHODLE |
I Dox 1071F, SCRANTOH. PA.

Faphaii, witlout wilicalicn 3o me, hew 1 can
1::I.II':.. for the juitd tlait henlizem which I surg X

Fle=sig, MTrpownit’y
bk Erenilrp

<, 4 Aserunline

R Gl E B Bk T4 B2
Eleil Bravies

Clautemabiic itenning
Miolor Bl Humnioed

Elarrieil Bi
Blecois Liehein
Bleckbc Raillwass

Qrrmunmes Rinalng
IC
I..
|
ll

Talep. & Tolow. Jimg :

Mlezhanical Kny' s L 1E rel G
Wle=fansenl Diral g ||V embp & le=l'e I
SR 1T [—|ceil Bawluecing
2nul Eoeincs ing :
ine Foie, &
Chemiry

Zaip,

Wame —

ST ULE L T I —

=hir

I
1
I
L

Hial=

I Fretinl Ueeapslion
— — = ararn -

The thearr of this work t8 that the elpc.
trig curremt will alwava, a3 aferesud, teke
the zath of lease reshitanse threugh a cons
dmcior, end as the zreatést fmoent of cur-
remt will thuas paes carough s shortess
part of the cham lmk, for cxemplz, it 1%
Fatent that this part of the crcuit will bes
conte the hottost and wall thus be welded
clecitically, as the beating offect in & cir-
cust i3 due to the v2laz of the current in
a.peres, squarted, multplied Ly the resisi-
aivee 1y the circuit im ohoms.

INDUCTIVE SYSTEM EADIG.
PHOKE,

[0E)) Edward L. Jewdétt, Sallivan,
M. I, mequeages abowt bu:lding an induciive-
type witelets telephone wsnz two Brgt
vii I ol wizes aciing an exc odh= 1|l,l elee-
tro-magnabic indsciion

l. Regarling thz induclive 1ype ai
wireless  telepione. woold say that o
vomrze: e large e ooils are neule, other
thinge being cqual. the beter thie arcamge-
mient will talf. 0t is, liowever, caly adagl-
od, pecerally speaking, to chortermange domne-
wasiration wmor<s and the lie.

The wire vou mention for the <oile i
alll eight aed it i= well to make the receiv-
tng coil of fimer wire, as sugoested, 3§
recrivers of coarse Bawve & highor rosidl-
mioe nnd cnmeof be becefited fwy il heavy

Tree Wirglhita Telephone

Tnsluin Elve

current :'.';I_'II-'T.IrI'II o4 coil of large-stes
wire.

You are coaried! dil assuciing thak st s
fhe cmpere tmrme {0 the collt which coant
mosts Tul of eourae the various seris of
the circmts shewtd be aroperly eclated o
each wilwr an smy sase. Tho malier is
fully dizscssed iz B, Gernsback™s 25-rem:
tinok, “The YWirckess Telsphone” sapplied
by ouar book deportovent.

FALDIO QUESTIONS,

(HHY L B Wikox, Angels, Iod, asks
g weveral wireleas auesizons on pER
pips, £

A 1

The vy =park gaz you ma
ticn should ke all right. Tao properly
break the defeclor cicouil with break-m
sysbent, 31 ¥oU meaticn, the doecsor shoutd
be short-citon’ted by means of automatic
swibch @2 &y exirg conficte on the Erars-
mitticg key, whenever the transmilting 8
is excifel ] ;

Wa o not recommend an ipgn=Ehogs
refer =i 1o the February, 1915 Elesirical
Experimonter, wherein you will find corves
given for reading wave lecpiie drect.

We f¢ ot recommend an ron-hilings
coge for yonr izpesforeer, bot 3 ahieats
fof, or an lrosn-wire poe will prave an
arnior, we bolicve. 1 i

The wireledie ytdon ar Key Wedl Fla.
cenids lime aignals and weather feporis via
¢ 01 maon, Exsieen time

July, mIg

TARIABLE CONDEMNSERE CON-
HECTION.
Amstin Hewed, Crebe

fHA) 118, wamts

-!-\.-|;-_|r_||,:.' licgw 1 hoad up & varialkle -
Wharr to hos cadie reecsving #¢E, and he

Lamped Aeiled Comisiciians.

gles complalme of severs statiz sigoals 60
s ]l:lljnt.l.. '
A, 1. The variable comdemsor miay la
coprecied across the secondary ol the
lmoge coupler, The dizgram kere shawn s
Peen wied by several of ti commereal
radla companizs and yem will Hind i ar-
rangement will emablz v3a to biene cam a
great deal of statie, ete, throaph ihe sati
iuing loop, compoisng & teaing cail T.o
snd wvariable ccndenser Vo, 24 dlwerved,

a

SERIES TELEPHONE.

{933y L Rronm, <leveland, O,
wr.tea ns regarding tho gee of two Tiepim
telephonie receivers o & lwell circuit far
telephime Plerpnis. ,

A L We wive your herewnth dagsans
[at A"} showiag you aw to wie & l:l'l-'lll_"l-i‘
of telephone Freiriveis ol e Th-thr 1vpe
for careyimg €= cenversation over a hell
nAee & Feialn, el

It pomsetimes improves maliers 2 preat
dieal to eninect & couple of dry balieries 1o
ihe eiresie, amd el wall '.'.1:|1:,' improve
the eifsciency of thiy arrangement @2 yos
coamed im nooouple of regaiar mizrophomes

Tinkem

Telybnn

1ok Ll

=M Yon will ten have wial régolorly
cometitutes o secies febleplione ©ifcusl, Sajuas
hle of @a'kivg ovver 2 number of rulcs, The
battery shenld be cut out when the aipli
1'.|'||;i'1£: |}' v &witch

Mater On l-'Jl}l 1 ihe =i |u'!i|_:-l-|-|:: ;.-I;.'l"_
af The Firermcal EXMERIMENTER F0ep Lo
LIy, Dot fzil v ke adwanoage of e
preseid low pale, 5o pogs U9
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Shall He Patent Listector?

(1} Aléred Smith, Wamksran, Wik,
submits a drawing and olans af a wircless
detector stand; he withes o koew 1f we
advize him 1o apply £2r & patent oot the
inar e,

(A As a peeeral rule wooldsbe o
veniors af desector siende eould save B
tot of maney and encegr by oot Lrving to
paten: gach devisrs, While we do not gay
that a patent comld cob be chiained on
the detector etacd degeribed by owr cor-
sesponcent, we certainly will say (hat snch
a patert woeld assuredly not be of muzh
crenenerc al vaius

It should :]v.'::;.-'j Be bhorsie In osmlesd that
il B8 & rather simple matler fo oodaic a
patensy, Dut ic &5 another thing 1o exploi
the sanee patent commarcially, Afller sl a
paten; §: not ehtalned exoept 13 axplain o
r‘lmrl'r.'-:'i.l..”,,:.'.' ir :ii. B Begss d0 have A
leng liey of patenis tha: lay adle amd om
wharh much maner has Beer sxpended, if
Eisdh Poatewtd arve nat A HH cammencially,
[n the case af the detectar stand of ovr
porfespondent 1he ariedle flo doubt has
same srigimal points, but roce 20 them Ix
movel encvgh oF El:":lrls ¢szuph that it
comld ot evadnd DV o4 ciEver cone
gtruclor.  There have beed so mony des
teztor stands describad in tlwe cureent libers
ature that §t is almosy Impozsitle w0 find
ary kind of a delecior mnvement thal is
nove] and that counld fot be easily modiSed
by arrone,

We stmn_gl}' adviee would-e Inventors
101 to spend momey in irying 1o paiend des
teztar s1aads or similar appliances.

"Patent Applled Fas

(2} Henry Schngider, Milwaukee, Wi,
asks wa if he cnn o marke: an arixle an
wiish fie has ap Ii-q-l:l for potent some s
igo, but oo which the patent ha: mot as yet
béen granced
_ A Wesizeegly advise against market-
nig amy arciese wWiidhk has mot b pafedted.
The =nzee rzasen for asplying paten: e
net mean anything whattoever and affords
mo protestios for che following r=azams:

[f wour zpticls, on which you have
prtent applied for i pul oo the marked,
?llﬂﬂ if a eorpetitor shocld market 3 sie-
L& alt‘hdc it will e impossible for wom
12 brimg asy action agaicst him becows
YiFl have no patent. Al i your com-
peilter wishes fo do 53 Be can Ele 2 patent
apolication covering the identical aricle
Thi meane that there woeald be [nophe
Fotcot Office fmnsediaiely what s teeh-
rically  called an  “Jujerfereuce”  The
Pateny CHfice wnill shen theaw the ton ap-
plicitione cur snd wall et s two cen-
tesinmty ﬁF.]I'. the case owt Befwess them-
selves. This vsvally s quite 2 eXpensive
prozeduze and ualess the tnveation = quite
valoable it e oeq feasible for the fwrs coa
testants bo Fght it out in coack  Meost gf
the tme the patent mse i deopped £l
tegether, while the arigiaal mventor neisl
eithiee g0 o fighting his a3panent ar el
allaw him ta manulacticre the same ariicle,
Afiother festors g thad It 3§ icposeible
to foret=ll how soan a pateat will jnsse
aviefl if mo "Ineerfesppea” I8 Tecorded st
the Patert Cffer: your patent may nst
irsvre for veaes

[a 1hie pwatwhile a & :||'.[IE!i1|'.iI' waald
estabilzh & prowing businees and whils vou
I|'i|i||I: eallers lLace :rl,l.].:h:l-ﬂ. from bim
afremwards, if voor patent b Snally peaven

valid, it imvariably meats expensive law

suits. Resides, if your compeditor bas aace
obtaimed & start it is wscally very hard ga
slop liin, *

IFgr fkese pecsomsy we would advise oll
inveniors la he very cantinne and mod £o
market oo zrdcle until the pateat has besn
graiieil 1|_',' e GoveiTaient,

e vord ¢an asow that the potemt haa
||-r\-'|-| alliwies]l zan: y1HE lahs [ETH |.i|.-|:|ll|r|'
i sent out with vour merclandise enlling
;-|:|_-1|Ii.||: I the nalEng, sl ;!t\u_'ﬂl'_ LR
less they fecl zure of thelr grennds, will
i allesgpd oo manufactiere he  same
aricle. This iy where a patent wasally pra-
lecis,

Is Switch Matentable?

Cay Alfred I Duck, Hichmend, Va
ke dent 4 a rough shkeech of 5 ewitch zoc
wishes 1o Koow 1] we advese lam 09 patzm
the ibwenisam, )

EAY The shoeich s 20 caaph and =
plete that it s impossiade 1o vell just g
this s sapposed inowork; alss, the deserip-
tiom ip mot clear enongh far ug e form an
opinen of the functicn of the scppozed an-
vention  We wonld ook oar corvesponden:
fa send im a betier skewh and a betder
dopcriptina,

We publish this mezrely as 2 request fo
inventors to make their sketches ns clear
as inle wher sendi drawings o fhis
d.el:EtﬁnEu.'_ This wi!le.n '.'|.1'r:.t'1l| with z
great deal of delay and will make it pos-
pible for this departmeng t» poblish the
acswer ab eoce. It should e berme in
m!md that this d roment daes nof anewer
nRkent gQuestions mail, bur pealiihes pl!
imfermation of this lbdnd for “he benefit of
al% renders,

Search for Patentabilite.

{4} Fred T. Cpp, Cleveland, O, asks
15 hew ndich II".. egne 1o have an ?11'3-'-"’."'
make a =arch in the Patent Ofioe e order
;E{.nr: al whether an inventicon i patent-

(% Theee i no Axed charge for work
af this kind to owr knowledge. Somc at-
garsteyt do net make any clarge whhbio-
cver 17 ey aove an order to paledt an -
venton, Others charge small fomis from
a few dollars opwards, all depending u3¢n
how much work has 1o he expended.

Al the Mafent Cfsce meost inveniions are
fled in clasees, thes, for instamce, there
is a class for wireless detectors, anather
zlazs for mens-refillable botsles, another cass
for electriz laeaps, ebc. M i3 easy Lo under-
stand that [ a patent amerscy mael con-
sub several thousand previous patents he
charge will be wery musch higher than In
the case of & new arl: as for Instande,
a wireless devecto, of which fob over 300
bave besn pabented. Por that reason it will
be geen chat it s impossible for anyone o
s2y how mach the Iez will be, anid the best
thing im this case 1t always to commult a
patent attormey znd find oul.  Sech ine
formation is ghdly given by all aticroeys

Patenting @ Hosk-up,

(6 Willam E, Melke Ssn Fropcioo,
Cal., has sent in 3 blee prict shewing ]
hogleap or diagram for a wircless tele-
phone and 'r:'!.ﬂ'.i::. b b ll_w!: 1!:||::|'|-_l: Ehat
he ean cbiain & petent ga this nvemuon.

(A} Nothing new i seen in the hroke
up wheeh otic corrcspondens has submitted
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af the very hardest rJ1:'rg._|;:- abtafn 1 geod
aterd oo mer: <onmections or ehicoiis,
oless pome novel Instrument o= otker i'm.-
iures are made a part of the patent & cie-
cals alone will not b af mach ..'.J.|I.-¢_ :'|g
ok anvone covld we sech = ocireicit an
wiy, privately or otherndse, and it w '_:-1
he almost imoecssible dor the peiesies 18
koow whether afvoae was infringing on
his patent or mot. There are, of course, &
good many circaiie 68 i they are meezl
terned, sysiems patemicd bod we doutt i
thare ore masy of rmudh commercial walue,

BARON MUNCHHAUSEN'S WEW
SCIENTIFIC ADVENTURES
(L ouiimmed frosn pape B0}

Upaated® exaetly like a1..|,|:l"|.1.:|r. neid fumies,
sl=nilar to the fames E:I.u-ﬂ off by o grors
aze bapery when it is “gpasing”  Alier o

few mdnuges we became scenstomsed to I:he
J-l'l:IT atmmgaphere, but we found ib very
hard te Sreache ac first Then oar Ees
wildersd senscs becamc consciows of the
Tact thas we felt a warm ghow all over our

bodies and in a fow minatis we bicame ox-
hizarated 15 i intoxicated,  Fer three-
guarsers of &N boar we were astual L!r

dremis, and i wag execedingly hard to ghink
elearly daripg thot fmme, This effesd, how
ever, wiore off too, and at ithe end of the
second hour we could breathe foirly ensy,
alihos, Hf wzr Tupps paimed ferrbly and we
izt bl I}_I-L at froquent antesvalis

M osnad :,-1-«. f the moaon’s almosphere
mxde by i ghertly hersalier wEplamed
our oidd ehavine mnel ke steange effects
of the nesr air wpem w3, Te begin Wik,
the moon's air is wery ihin, anly abour
i15th the dengitr of the earth's a=nos-
piacre. Where the earty’s atmosphere |5
comifosed of abém: 70 per cenmt. mitrcgen
asd Sl opér cemt. Gmypen, the moon's at-
mospherg contalng 26 per cont, carbon diax-
e, par Gfmb, mkrogen E=.. b = ot S |
axygen.  The carbgn dioxl: |¢ |;~:.|_,1¢|1 [ ]
it eough a0 vizlenthy while the isv.perasing
oENEEn i its prepontering proges Lo In ghe
pir moexicated ua 14 the mwor's air were
25 denge ms that oo the samh D dosdbe i 3
buman being ragsed .1-1-1. Jmuzh ., ‘I:I'I'I
eartt oomld suovive, ',:t
ad dense as the gerresirial adn wz;ﬁ;n: t:h-l
pecler with the facd that oxygen i very
E-l:"rl:[l-tlal i the respira’ -::u't.. I ".-ﬁ.'n =]
gt e 1o endire the maoon®s thin zir com-
:|1:| -l_.-l'l|:rr It & intesesting to note that if
'an-|l_t' rEeiiaEy haman patare will ada
aell gaegesafilly #o even the mast S5if-
cale garreandings.  This we found out
specdicy: withis 45 hours we not only
trewthed with eoaniost and whally withoat
i, s wE doiad the mew air so onjoy-
atle ap well as Invigorating that we ocked
fosward wish drcagﬁ-:-i agaie iakaling the
sudy terrestrial seciphers,  Aflter ons
grows pecurtomzd to the singular smell o
e moon’s air one comed 1o chesish fn In
pers Lke o powerie] tomic, Ehe oxvgen mo
|‘.-.'-|.'ll Ly largely rerp-:n.lhq for this.

At firet, of counse, we found Bt very dilfi-
eul: to walk wn the mooe's surfaze, for
the season that we weighed so linke oow.
The earth being 30 tlmes ag jasgpe in buly

and 135 timzs denser tham che micon, @
naerally attracts all badier wah much
greater force thar does the oo,
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production of pwgwing pletures,
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Thus & slos u.;,lhhrl_:.r Lt un.ﬂl}j-lu

reh weiphs Bur ekl ¥, 451 L M Iy
I';-:El-:"il"ll in .Hr_i.l. pni-sizth of th: aeighn the
stamp haos cm exeik, Ay owid weight on
eorib Leing 170 1bg, it matorally follows that
I could welgh bat 28 e o the moza
Ewiter, nlir weighs soeme o 154, ©n 'H-r::l'--
weighs be: 1% IBé, en the moom  He
found his el wdE when he bLephn W
jiemmn eboue, O exrth Be wonld nid e
jumpe tghier han abosal 4 deet ':l"l_ H:
moon hiz 135 lbs caerled him six times
Eigher, fur be eepeeded oy much muiiclal
cHEPEY 1 D3 JEnp 4 he wai Bicwiomed
te Ao e marth,  Dorseqeently he went um
some U6 feot into the sit. This frightered
himt eovgiderably, Tor Te fad nover jemeed
so high in afl Bis life. Ak in the “lrrer-
stadfar,™ e lwmsiie wooe carsful tharea “:-E.'
and J=ned hiz iomps ep 10 or 15 feet in
heght.

Flitterpde. 25 well 25 mpseli, arinised oilg=
selves 0 & jumping combest for some time
an:d 5t was aslonighauy Lo oot hew high we
could jump.  Twenty-five o 30 Feet was
casy af peeceplishment, and we &l mnt
coms dowe hard cither, for we weighed s3
Jizgle. Ome thimg, howewer, we jound ont
speecily. The meca’s ntmosphers cven an
the Hedle clevetion of 30 fert Iecomes &3
i that it is impossiblz te brexike, Fer
vhas reasoct o Claeandie nsl ocar ligh pamas
sionn amd prefesren loog borascatal |omps
a7tes vl Subsequently wr estatdished ¢
lollowing facts:

The oely aimoiphere in whizch aey kind
of living creatvres cauld eacel paicisded [ ]
i fret above the seffscc of the moon
Zigty fer: abpve the moon tbere mas no
frace ol arespsphere. Heps the vacuam
of space Eegins. O earili, il ""'11. w nioied,
o almosphors ex%a bovond 35 miler abowe
gea level, Thue we fomd 31 npossible &
".~|ii|-r the lunzr meouanisins or even a low

i

There beinmg so Bhdo atesoaphers on e
o, na cods whalueaer, and but very
Bizle wind, st 19/kews thet the lemperarure
s iR MU g gt T2 @, U ke raihes IDIITI:I-
fortnble. We measired 787 Fahrenhal an
the ghade af ghe "Juteeatclfur™ Mer dzd thia
smeer Bend swbdae Curing the beg day of
nearly two weeks  {The length of the dar
on v mosh B 2hinost iwo wesks, 1he length
af the mipht ey of e same dirdlm;
“I'his irlense saaliphky slge sade it impossitie
go o walk alwiey whisml <nmie [orin of aroicc-
{ion. bu® ai we hod boought our lropkcal
st laded .il.llll‘.; we were il Tittle 'r-r||_|_|r||
on cur long tramps, desplie the Jear. Wiih-
ot thix precagives oo bands and  face
blastered fagally, £u= no doubt bo the eTde
of 1the sen's ollra-vmlel pars Shroagh 1:!!-:11
& thin atmcaphdre. whlcl sffored bat lEle
proteetion,

Afee poveral hovrs Immediately followe
ie.gy our bnding we concludkd io lrave ke
desert in ocdes o Investigaue the nearesd
chaiz of mesinbsise aomme B melcy dSsémn.
Re-gnzering che “Swlersiodlar™ me staricil
oar feacier mackincry amd i big gledbs
Begam 4o =oll or 19 wide lamding belr over
the ot sands of the =azen st o cosaforiable
spesd. In o few haors we cme 1o 3 dead
siop in the shade ¢f an cparmees moon
13 rikisag tome 1 ezf shave the =us-
fres of tw moon. No wegitohiom or &nF
sort of lfe coold be peroeived anywiere
bat cuciocs marks o 'I|El.‘ groand genvineed
#ig that there maiss te indged some foam
el 1:fe o thie earth's watellie,

Arming cumselves wish our lasge ealibor

ums owi ae1 opt to follow the frack=

uiler, o ran akead of =3 with Bis neze
i ik= groond, h=d Secome excited and
witliin a1 ren minoles® walk we etered an
ifimefe canrtn with almogl perpendicuda
walls seyersl tlssaisd T hipla This
eamvaq wnd cearly cloged 2t the 1p anil
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a-liking for elecariciay,  The eala-
fiea paid e orined men ane largs
—prometion comes rapidly, and,
bes: of ell, the profesion s not
avercrowded,

The opering of aew linea, from
time te firme, fsuch ag wireless el

oeraphy . and  telephony), |'|r-r-mi*'.-.'
strractive and saving Selds wo choas
vwha wish to spoecialize.  The wal
pi e and Spesiad Teaiwrg woll
Lringr suscesi 13 yail,
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e was peabaile thas the sun never reached
ILE~.¢ ':n-:l.lpnm Theee was bt Little Eghe aed
we led to aivance cantizudy, guided by
ll'EI:Iz"':l:I--r temperatiss was ratir caofortalide,
abaut 307 Falireahert, ad cur subiagTRm
{Zeatizatia vida
':rf{:l.ﬂ'i.:-ﬁﬁ amy, the canypen sdmd 12
hepone [iplies, buk we secn obsarved thik
ir was oot euelight. The edlur of tke lighe
wai of w pabs greem. We were very mueh
pueslad at this and @oe 3 little exciled, so
wit presses on Torward, We frally :'u:u.:n.r.gd
4 projccimg cosaer and beheld a aigia
speh as mo humars bad ever s before.

The canyon, whieh by this tme k3d bes
same entlrely closeil st gl top, suddenly
widened out igta a =clossal eave or wm-
ETEL S ?Tl:'l:#:-rﬁ-'lll'\-. We Toand I'5-11!;I AleT
that Olk= cave war roughly 12 miles
leng:h and & bles in lrealil .".]I:r:u:l'J.:h
aptieely closod &t the 199 it was aimost
as light 2& <ay imside, the Tight, howeeer,
tming of a v | groea. Almest the L
sallam of the cave was l.‘lLr:l if¥ '.'.'I'.'Ili
fake and the ligh: came frem jhe lake at-
self. Within a few mients we had reached
the wigre of thz water and we @w _I:u-
mediate® whr the lake gave feath such a
sieang lighe. _ !

We stood fascingied for soeng bims al
e shght which peesented el to our
The lake wos crowded as far as

£y, - _
the eve couhl reach with a sary of eol fub
—amd eoch b qeas Jemincid

Yoo have. of course, seen the comiman
refly durlng = hot summer evening, lal:-t:
Fuar ficcEy, extend i Hl:l_lili.lt fetsicr [eef fo
the #ize of oz el put il usder a ohear
Tmpid water, agd poi: have 1I‘}:1md deserips
tign of euar lunss leminess hehes,

The sight of these strongly ilwminated
eals dartieg back a=d ]'r_l.".l._.ll:| I:D!E_r the
water willi Lghtning spegd ey magralil;
it sEery a mworderinl spectacle. Tau cn
follww sach fsh to a cossideralle depth,
for the Hght whizt they emit is vriy [awers
fal, We foand cut that ¢ash fish prodoces
gome G0 candlesawer Here at
Inir we are face to face wath an exceed-
ingly practical applizaclon of “coll

HEAH]
gL

i,
whicli cur tefreatfial seieotistc have been
cearching for for decadet. Wi alia che
served that the fishes are lisminoes onby
while in modios, A soan 33 they <op
awininzing the lght vasshes anstantly. We
have snce observed g the light & pro-
duced By the frction of the tah's body
apainst ke water, Fliernix is not susc
as oyt wlether ke action is clecisic or
shemsal,

e smarveled] Bow nature always fireds
ot 8 way to favor life, even under the
most AFwle serroumlings. As ffe waz
ennnifestly not pasdible e the moony sur-
fare on aoooent of the TilEstering heat (and
the extreme celd fallawing) nature prompt.
Iy sreoduced §t yeder the surface. As the
higher forms of [ile pequire light Hor
their exigzence ond as chere was s hight
under the moon's serfees, natare =w b2
Ip ekar fre life moreierg were pguajpel wiih
light thentaeives! :

We were natorally aresjoral ab o alis-
eovery.  We koew row that thers was at
least water om the mess, despite all owr
ssdentisls’ theonies. Tustes was she firsl fo dry
I3 and afier o few canticus 1 eig he decidsd
thal it was renlly water. We follewed sull
and immediately nodicsd 1831 1he water was
slighsly rart in 129be, wincd, liowever, made
it an cxezleat thirst queachare

We discowered lafcr ifiat all af the
cwoon's gubiperranean waters lasted Flike,
the tailess dildealiediy beimg prodused by
the ever-peearsing sulpher which seems 4o
aboend o the ot

We frund it was compasabively easy
ta catcli gme of ihe Tuminoos fahes, whica
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| was alnzasr & feer lomg, and after killing it

-

wi dieiced to mbc it alofg by besb ity edis
Biliy, Dwring the nexe few bowrg we alio
killed sewveral lumingas vartles af smormous
plee. A we did =3or see ooy other living
ceeatures om she shopes of the lake we de-
plded thae b qumes kave been coe of gthess
turtles wiwse footpring we had scem oat-
glde of the canyon.

A surver of the cave showed thit i
sowthern wall was compoded aleydl en-
tively o seme form ol exl similsr 96 cur
tersesirial anthracite, We knpw now abat
we were mooe dasper iaf I.l.-l.l"aiJIH. We had
the wnier from the lake, meai from ke
fisle=, mg well v che werils, andd fire fcom
the copl. ‘W nasurplly deli highly elated,
o Flitternix zg well 25 myeeli decided o
pxbecdl ome wisd: o the mom as lsop &%
praciical in erder to fully invesiigale Gl
nowes: world, i

Dariny the next few dave Iy this |
meis & dsy o T houtd” durai=on) we +x
pored che entive cave and we came acrmss
many qeeer aniznly, mastly of the inrile
type.  We fomrd few hairy or feathere
types arcd mothing fhat :|,]:-'|:-.'\-'.1|:'1Il:'~ﬂ EYVER
distamly the homas form, as, fof mnstsno,
the monkoey type 2f gor carth, We found
that there was qultr o Bacle vegesation in-
gide of the cave, maMiy of ih: fungms
?’pt; tspre werg xiso low shrubs and some
fwarf Forean of o pooelier beead tree, This
bread tree is very similar in masy rédpecty
ta the terrestrizl bread tree [olrfocerfsf
imcizal as grown in fecne of the cldz
Ocean islands. We found Hs froid, afier
makang in, Bighly netrivious s well g ex-
eredingly rasiv, The turile meat was ex-
cellent and the Sishes fasted somewhat like
saly with 2 frestewater srout flavor. We
focd many rarietie: of mushracs, some
af enarmacs size atd cwstly edible. There
wat, furmheraese, an abuadanes of varions
cufzois ot bushes and, with a few excep-
2o, all were very tasty.

You see we do oot starve on bke moan,
svdn B oSt does leok Jdesd theougli 2 tafes
scops, O the comtrary, we are well pro-
vided ZJor and could extend sar stay
indeficitely if we were 33 indined. A3 &
maiter of fact we are in 3 harey 1385 Bow
Lo returts to mother easth, we bke & a0
asceadimaly well hare.

We discovered coofi that thefe weng thai-
sands of caves such as the ane whish we
Arst discaversd dexttersd 2l aver the moon,
These maves ase all mach the same, all il-
lumingeed, bty meamg of thelr lumingms
ampmats, The caves varr, of course, much
in o#ime as well as &5 chape: some of them
are Twnilreds and same even tens of thous
sanda of fert below ghe garfacy of the
o “Tlis i guite nateral. The moon is a
cald world gnlikee che earth, which ie 82501 in
a muellen stabe in its imterior. The further
oo descend i the moons bowele 15 colder
b gets, bur the atmasphere bocomes demter
alse, Equipped with elesteds Bnterns, we
visired a cane #everal hiiadied feer helaw
the moci's sariszse, The cold =as iotente,
ani sre saw 0 e ] '|||+1; of amy el Har
any plan: 1%, What Ead bezs natee cnpe,
mysiadE aof VEATE Dy, WAk e mnovw, Broaeen

mn ¢ the bottom,  The aizh: was 38
degolape znd so depressing that we horried
back tg thz =urface a3 soom a3 our invost-
gatlon was cumpleted. We decids? aot o
visii amy mioTe 2ves oxcept thosc |osated
near the sarfaee of ke mooa, where the
sodar heat sbill eoails snake aelf Eels,

Tricg the noxt few days we found im-
mense desosiis of various metals, such as
platizum, gold, copper as well as iron ore
There seemie 1 e ac abundases of thedd
qetals em ibe meone We alss foard a
curiats pactzl {or 13 may b2 an ailoy) which
selze &t a lenperalire L I @5 (hial of
in, bab iz a& Faed ond fexible ag stepl

Yor Siefir by swepaning “The Bfpdnicel Lrbimeeirr™ Shis perklay fa adierdArd
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We narnml il Brddercazd b ane: of !I'L.--u-:_:
my Ecx terrier, who was the firer geee
reatsial heing to land on thsd moca,

But now, my dear Alier, [ mass term:-
natie auwr chat fer gkis r'\.l.-:1;l1||;'. Thiv i3]
mavirg dav for g5, The mn is chyng vy
rapmilly mmd Flitlernic says we hove only
these pours before the skadeie overiale!
uz"

"I do =es qeabe follow wom, sy dear
Migadmusern i witd yoi I a DiBr drse
exgliat, e ¥ ;

Certzirhy, my hiy. 1|lll sraw 1has e
niocE revoives om Bor axd omeg i about
o7 days. Her term M ||.-|= [ Ut v thieves
farc bz tke hadd o 37 daye, or neasly twc
weeki, 20d her night mos l'll:t*-nrv.m':' In
of the asme length,

=t ihe proent we ase wamewdon [ AL

neizhborhzod of she eroom's |:|-“'1|:.-
Witkin a few Shomrs the s an W ich |
it will be m ihr dark—1t wid be

nighi==the beginaing of the lumar two
weeks” nighf.  Adeiady B kit & low s
the heavens, Ag 15 cemperatare will full
below zere &3 anom g3 .-|.iu he scia if, ond @
we dn nec chergh o e fruzes wy huve
mo cthee choice buk lo move cur preient

pagition, W will, therefore, lirsake =p
ar camg skorily and will :-'J th: “fales
sieilar® omos more. A :I'-r.'l: honrs” mde will

bring ns to ke otker side of the mecon.
wheet it {p now mernimy Onee we Teth
that Apod we (AN MAKE CaAp 3Zaim [ar two
weshs, the duration of the fupar day.

“Well, | ma#t hurcy, my dear ov; any-
bow, it ix one ol for you pow aml 1
have on Bdes thar vour hed I -'-|:|.1|m,e o |
Therelore, o revarr Ll cexi e

Eitv-momrrsrr, Prec-te-rr-re—er, §me-ser-
ec-cie & £ & € & ceh-blch-blobbdlum-, ard
he war goor. The sther was qusst wnee
more,

ELECTRICITY, THE POWER HE.
HIND THE SUBMARINE ROAT.

{Tanktnued From P TRy

hase or board a German warship or a
land stafion.

The F:r:ll:rn.'l lay-cmt ¢f the eleerrieal
equipaent o Twwl Che 1-ul:-'rl1.rn*1-, amid
pankularly the stemge Bitbiry umit, issuch
1hal whes: cials g, o wilker= | IFng iy HES
il !'II_R'.H" l:-rl. be uzed to drive the dynama
|u. santal irwr-civer mechamical per and
tae -ﬁnzl"n tleem i."har%ﬂl" the storage bab
tery wn the westel will be ready for ke
fext dive undes waler.,

The sorkre balbery sufplics cleseie gur-
el for & ||1'_|r I||.|II"||-r|" af Bilerei Hfi=
faratar om_ boord mcuding several elec:
fiie amsiry for deiyt ng waler artk A
puhmession pumps: alse the carrest for
et ek h:ﬂ:n:n. rleeed alomi 1he
walls of ibe sobmarnine, clegirie lights, ﬂ'e
radio franemitling  sef, compoesse air
migma, sl H-bp moter for turisng the
sighiing pericespe, 12roEzh whizth the come
manding alhosr obieisng ks wise of was
drips, =tc, on the surface of e e, as
the iluesirasion shows, ol cobom.

Adio oiber uses of 1B elegirie curvent|
iaclude that for heaing the stoves tr-'l
ranges [or gooking che meals of the Gowl
slagtricel trig rn cr relcasc :I'IN"":IH'FT'-"IJ
for discharging the tocpedoes Cira igh the|
szrpedo tuber. and which are propeiled oot
.:;[ ke il '|_|.I gg.mj'._-.ﬁgp-d air Eritan fe
akr Ak |r.i:|;\-¢ LRIk 5 onoab cascs Alre =
jall bt powerful electric granelilight s

priviideld min 1he opper deck of the -'"b
marine, whi ch man be used wies sl s
Sreiising on e ampfare, pod duphigate in-
gallatias ore made; on the agper ek
as well as on ghe inside ccmizal comtrol
deelt where the commanding oficer stands
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the latest type
SO ECT M PRI L

Th= :ul'.-LL 1aci |'.11: alsa PII"'LIEB::- & rusping
and gignalng electrfe ghis ag Ber mast-
car’, aal:'l'u- %Iu ring is deag by clegtnic
TELE comtrel 2ad the boat carsles an slacs
prically driver capsian acd oaber szfine
raty sueh as electzieally wibs -stnd submi-
1 H "al'r'lli.l tr e amed iR ckee o distross,
i, gnd whizh ::rl]:i ait powerdul vibra-
tices tleough the walc 'r.hﬂl- papy ke
picked wp by the metber ship of che Aocilla

Thz modern 5:_.I;| snpine 15, furthermare,
ﬁqJ_'lp:\-t-J now il g eeiEr |l A4r belephon= in-
siellnticn as well 28 speall ing tabeg freety
the officers’ eesrral cooirnl oeck, so that
grdcrs may be fromimitted from the cori-
mandess posfrion before rhe periscope Lo
amy part of the bzt instotanesusly, It
s AW COEitan Ewelise Lo 6t the snhmas
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 MURDOCK SPECIAL No. 55

| WIRELESS RECEIVERS

Complete
‘2000 Ohm Double
Head Set

ONLY

$4.00

With Regular Haad Band With Coromet Head Band §4.60

|
I
‘ Absolutely high grade real wircless roctiv t:ts, equal in sensitiveness, quality of materials, aod depend-
ability to any obtainahle anywhere at many times the price.
| We will, upon receipt of price, deliver 2 Murdock Special set, with the privilege of foariesn days 1rial
If for any rcason the purchaser is dissatisfied, vither wilh the receivers or our claims, the purchese
\ price will be immediately refunded upoen relurn of receivers,
SEND FOR CIRCE LAR r°"|.-_"~l-"‘ FULL DESCRIPTION OF THIS HEW HEAD SET

e, WML J. MURDOCK 00, 55 Carter St, Chelsea, Mass. |
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* YOU MUST HAVE THIS GREAT BOOK.

POSITIVELY

~_ LOWEST PRICES IN U.S. A.
., The Electro [mporting Company. | @
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