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- HEN wt go 5o the thentie we bave
=1 probably nodced 1he wurder-
ful eert thet different colars
phay an the 1ol cifcc: produeed

&n Uy ov o cerlain Elage ECLLng o jmusmiml

number. )

A e cleviee Bz besn tried rocently o

{:.'L,‘;It*n: Hall at Kew Yark o gve “solor

maske” as it may be leriesd (e Fig. 1)

and = speoisl onece of moasic was prepared

[or this devies by the compoger, Seriabiae,

aad prodoced ag part el the  plece,

¥ Promethent.”
The “enlar organ’ indlrument 83 a hey-
board of 12 oolofd,
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Music In Color
I?I:III:.'; a3 g 4 il coler modes are heing I"-!I|'f|.‘|| eranmmrsidasssan TR
A | L 8
Flexible insulated cables consest 1o each Bodlat ..o Bleely GGray.

larp as efem, and cver ciels tatigale laigp
i fithedd & cohivr ferese,

Liver jais "ealer oraan” is alaend & frame
abtout 13 by 13 dest 3t the fronc opening.
[m this fracoe are plared seyeral pieces of
varEd ldnds of fine tragEparens gaasd,
wiich hangz shightly ia felds. “Thip scheme,
combined wath the slways mowing and in-
tercnxingy bands of color as prajected wp-
ward, formé a "A"fll'.l.]l!rr_lﬂ tl‘l'l'_ﬁ'l-

The keyvbea=d, wlich Is aimiler to o piana,

red, yery-orange, ¥el- [
law, mrefn,  peirl ]

hime, “thz shimmer o |
moenihine” brighe
bilwe, viole:, pusple, |
shealy, “steelyp  with
the glist of metl”
ang dark od.
The [l
dream waa to
polaiial  theates  #a
corrrived  that  the
audinee  should  ba
apthed in rayshemieal
light as it lstened 1o
tihe emuanke, |
Alodest Alseciaules,
conduclur lor the

Lk

r
'
8
i
H
I
[
'
[
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ace’a
mild &

4

Ruidias Sypiphony
Lacicly. describad the
+ffect of ihe 0
TS @i BB MW 1=
strement 23 “insoxi-
caling,” and sxid that
¥ tBe  snatroment
prowed to bo a vali-
able AcCHr pEMiMeEnL
1 annochizatra, sores
{or it could be wnt-
uu.d:-:-[ﬂn.l il. eould be
sied fer viler gueces.

Sy de:.-:rpil:red. the musical eclor
scheme is worked oo ag follows:  Tor
every chasging mood in the mapie o dif
fafen eolod is Lakemo as giwdn E_I:r & pEr-
talm mote, iz, and whisly exdor alie Topres
semts as mest a4 pessible the feeling of th:
goul s0 10 speak. 5 i

W chnw dingrammatiznlle at Fig, 2 haw
ghiy light efec: f¢ granaged. Tl device
was budlt om ghorn nusice vmiee ths guitane:
of Preston 5. Miller, of the Eleesrizal Test-
iap Laboratoriza, Kew Vork, ard therelcore
future imssallators ray be wonderiully
improred, Refarring tn the dingrim, 5
canlificinis band of hizh peoEw ET fustipg e
lamgs are cauded to move hall wayr argand
she Belt eireult, and back apais cosling

Fir, i Az Wariaid Nobed sed Chords dre Played Cermpspmding Solera Afs Mielegt=1 Wesaid Thraizh
Gauge Scresnd af Shawm,  Colr Organ dg Cevirnlled by Keyboaod sed Planlsi o1 Rlght. Flg 2 Shees Details,

car be plaved By any piasist, (e oosieal
scnre Eeing writtim i regmlar feies on
ruled paper, the gase oz omy muosic Colof
inyeneiyy varlsiion {x obmined by mos tf
i foot pedals af the baswe of the keybaard.
Hemes t9e woaderfal fasge of eolors and
wnts poesible 13 evident

In laying eut this modical eolop scheme
the composce of “Promeibeas” made g
of an atbirrary color seale, ag might Le
Fﬂi;t:l:ld. i R laad |'|I'|:'|'|.1:|IJ5|:|'
worked out an eqinnbent svstem for thas
paipaie, bk the new arringdanont was
fallows, the b Eies BEKg
T 1 L
-.-\.:::.- Eblase.

E s

Aril 88 59, Yarops sombinyiions of thewe
colors were made cacily poithle by the
k,r_';,ll_'lxlrllr whicl resernlied ;li.'p:ll_l Eeys, mnd
fhed i was snay for ot player bo :I:Iril:I:
n chomd, tRe fame o 6 ordifEey s
The cperation of the beve @il lams is
met dimect bak indircer, to pveld kacdling
any heawy cureemps At e Eevboard. The
Levs when depressed closs a directacrnen

rircuiz  through  cortespordis relays
medipied snoibe contezl susponing colemas
shown  ‘m the dizs
gram, g % The
foot  pedals congred

thr h:lr\-rlgH}' of ke
light amul aperase an
adjisitable ‘mpedznce
okl Te flie 110000 al
lermating-cureeak eis-
cult fzeding the moe-
mg  ivigsien (S mp
Eamil

The |ur|||,|; were all
s illy  mimile  wish
conegatratal hlamenis
E projest i memi-
mum smemeit of U-Eh"
upward throsgh and
w5 Ehe ganze icpsens.
The Linps were made
iip for ilia work

Mabs mig-
shelam plsy-
lng ol
sl rys
Bosrd ar
right.

theough e courtesy of the Gmneral Elsx-
trig G, The nescssary oolur surquns weie
placed in slices over wvach lamp rofectos,
and enfored gelatine was lnegedly mzed Zor
thiz work, pacing it between Lwy cicar
$|1~:| F|| iteEs For sl cobars as red, a
plain red glass was used. i

The great success of the offeue prodaced
with 1hiz device was dlae @ great part &
1he angemicus ermngement of the grus
Ferecne. Toe his I:.::llli.:,' pofedif Calie
first, shem pext heweer gaues, ete, ending
vup with a rather stiff and ooarse mEn
eettimg.  The color effees on the agdi=nes
was quite ftarvelons imlesl, s the diCer-
enl, always<larging colors were rneally
sced thromgh each other.
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¥ oamg 3 Ignar Meobmoromcy

Alier. 1§ that dom's puit you 1

saggest [ AL Aler for short 1

am & Yankes hy Birth: no dosabe

you guessed that much. Bxth my father
and mother came over on the Magtlower
and aettled im "'.n:‘-.:.nl'u.h:ul_I Mags, where ther
are ergaged st present in exetas and ostrich
farming, Ever sinee I wos a lictle hoy m.lf
forher, Jar reagomi ées knows o himsell
4 wf me o b2 a worshigper of truth,

re maller how paindul i maght prove o
am glad 5 30v that my fother's teachings
{fell on fersile lergifory. 1 have neyer
Iemowinzly netesel an wa-

By Huge Gernshack

I Make a Wircless Acquaintance

Jeremiah Addlerack, jallkeeper, CoulTes-
wille, he

Muke whilfeltres, jzilleeper, Lyreville, W,

{The allzr galy ﬂ::ew me imiimately for
five mantha

The Anamns Cleb, Yasktao, Mass,

Muw thae [ have theroughly established
e standing T will proceed, 2 T sineciely
Bepe and trust thet mo one will question
amy statemnents T moy Bz enlled e2 make
i fhese pages. They wse Lhe l@rs, ai.
varnished truth in each and every cise
If eolled vpon [ wil cheerfully swear to
Lhe fruth of wuy of @iy statesmieste be.

prisier and perhape more satisfacoory.
. DM course, this argument, quite logical as
it was, for the time lieing |E:Irr.:|.||:=,g|:ﬂ e
not 2 Htls, but spon [ deck up my studics
emen aml made mapy |mpeoriant new dis
L= T

Aa president and founder of the now des
funct American Wireiess Mosse Trap Co,

learned = ot abour rats and mibce and
thas kiaiwledge ever e-day s of Ligh am-
p-url:.nl:vl:_ o e,

The w'ove company, as will be remem-
bercd by many, Speraled al poe lme wo
l4p thon H.]lﬁ'.EI}J wireless mawe frzpa
all over ihe cosmizy. I

erath,.  Tle puesait &l
truth since I hawe grown
gt hpoome A mrad
ﬁ-&? me, so msh o i
fact, that even Iﬂ‘. ey
eXAT alion  make
g:{:n- ‘b:ﬂft: wi friends
will -jl';in-. me foamiic
Ta understand oy
samewhar peoulms slate
of mind, §s =z 23 trath
W comcerned, it will
peossbly be best umbe-
sroad by the average lay-
i 3§ 1 say thet trath
with mc is sehing l=s
afid nothing more het a
Twhly—a sort oi sport,
if wou wisho 1 eallect ”
trathfisl  saiemzuis s
yen would colleet
atamps  Farticularly
bezimiful  am:l  cwigueR
exarpies of oeih ard
wristen down by ome on
large white eards, These
cards uriz all fodexed and
lasuihed and zepd, wre
tjul!%hﬁhd in card draw-
ers; The prigicalor {may
1 say inventor 1) of these
truths  §x of  SOUTEE
given full credit on these
rards, s ther it 1 pasy
ta Brd i oyents gone by
wha made this ar that
pariivedar frathfol soutes
fens, Vea wall aed think
ma immedest if T osate
in paesdeg thar nine-
feaths of the cards con-

we had not been o emi-
pencly seooessial o kil
irg every mouse and ral
i the conuntry the fom-
pany wousld, no doubt, be
slifl im basness,  Aa ol
is, the Amcrican publle
calls me ite greabest liv-
irg lenefactss foe rid-
ding the catetey of thess

esin, and this alons s

a1 m.uush ;l,ll.l.q £ B
nal byt spezkc well for
e THop tbe beasflt of
my  VOoung readers wha
mever saw ore” of my
wireless modfe traps lot
e Eime a bre: Tip=
tinm of same.

Each trap Wai &om-
girncted like a squirrel
ixge.  The openmg o
the cagz was lﬁl\hg:-!l’
in suck a manmer that &
imnaine ar rak could get
in i, bt not eus of bt
of iz own aoord ol
o it Mow, 28 sAyond
cnn readily cocvares
himsadi by drial, mice
and muls are excesdingly
fend of Tevalyving cagies.
They will travel for
piiles e gel in oone IE
hay 3 meat poweriol
fazranation for chem.
They simply adare it and
go wild aaxout in 1 am
almost tempied o gaw
theal they go erary abons:
it, for they hed o ex-

1aid my owm name as
atiginater of ofiginal
afd  surpriging  Lruths
OF course, ns fruth i3 &
stienpz with me, euch o giatemen: canmgd
causs mach surpriser 1 rezfize thiz dolly.

I wreald mat think af taking ap o
valuzble time with the abave stabemend
ware it Bot £o witally peses foT me i
fully acguaint you with my diarcier, Do
reaspny which will ke more apparont Laler,
For this renson I nlso find it quite ceces
2ary to give vom the following references;
any of tiw el menfioned individuals spe
medtutions will be only teo glad fe voush
for my inegsity, Beoesty, as well se ver-
nette® T opopld give alimest an iodeficite
1-1ﬂET._bu1 I prefer meationing only the fol-

WLE:

Firam (¥FRowrke, lawyer, Yaokior, Mass.

|.Th'li .'.!..ll;_'lrr g fended mne i E-."t." ]'ur.-.a.-.'l'
of promize smbs, as well as cipght periuey
charges of which I waz2 aecused.)

Pasrick FI:.11:5=.|:|. ia.ilii:l:[ﬂ‘, ¥aikicm,
Myas,

"tin zreannt af rhe somernas fmeaiiiey sresereed
¥y me T llll;:-r:' on muchic @ el stamp

o wgus TeplE wksm I™E.

=t b Begeivers Soddenly ecamy

v il
SoMly Like the Light i an X-Rav Tualbe

fafe a notary. (1 am 3 notary mreel)
Ax every resident of my home lown
knows, [ own the krgest wereless plant o
the State. I own the oaly long distonce
wireless welephone Farion ia the couniry.
As B kanwn olld sfae fomp distance
wirpless telepbore recard of the world. Al
seady in 1000, wher my cet waeg not near
as perlecied as it is toebey, I coud iel
arpund the world and converse frocly with
myself, the messge travelicg clear around
e be,  This fzet wae deseribed s
fengtn in "The Landanm Ssientific Gaectic
of JMO" (3o Vel XX, Ne 1D, 2ege 38
It atiracted much aiention a1 the time, bal
it mas declarel copmmeally Empeaceieal,
for the feason that it was fzgeed; if 0
is medesiary o build a ahn wiscless
stabicn al @ teemendons expenss in oonler
te talle clear ascund the giche, for the
sals purpose of listzning fo ong’a own
vabes, whky not mil o yoursell  witheus
ths eaficliave T [ T _".lr'r PRI D=
tefided fkal 2 world he far ksa ex-

i n Soarkef IMesppherpecencg, (lawing

tremely Boed
amee fhey siar Funning.
Upan this geest matoral
law [ boped may invenbon
The ghaft of the coge was eafifitcsed to a
fittfe dypvamen, which was operated at high
specd ps 200m B3 the micuse or ey siarted
t3e cage fevolving, The droame in tarm
wag goapecled oA |_1'|I1E wireless gor and
this En term 40 29 efAl wire syuiem on Lhe
soof of the houst. The wireless sct was
constenctel an sich 4 manmer thar when
operated i owonld stnd ol oa @il similas
tp oz Western Umién call bex. Is each
tocality we had a wirelese “central® with
ppersiors. A zoam as eae of the pperasors
preeived 2 2l he wonld lock wp his eall
book and fe2 where the =i gripmated
This took ut & Tew seconds. A man would
Men Le dizpatched immedintely po the hanse
in question, where ¢ woald brain the
mznse or ral on the ipot, sinsle kanded.
'hﬂr means of 4 g, He woull next reser
the trap and cetusn 12 headquarters, giving
& full st=mizec reporl of the case, To the
inexperimeed my syrtem of Lilllag the
rrulemis might appear matber long womled
and expensive, but i 15 here where sy in-
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skzht inte human nature came o it full
blogm and mnde e fomcis.

Wot everybody ke e Eill rats and
iice,  Tlos = rerlicekcly oroe of dhe
fernirin: Bimsms ichabacating this glose
Wiy tkiz should be 200 1 do npt profess
to koow absolpiely, although I have some
vagoe apininms an the subject, wiich, howe-
ever, I woald rather koep b eayaclf. Seffee
it ez fay, Tipeds in ekirme sather employ
their iime otherwise than calchicg, not o
menting, Eilling rats and mice  Whas
therefore, I psk was more notaral for me
than o employ orofestiomal ratiers and
seinery, 1o cerlorm (he disagrerglds tacks?
At aay ewmns, you mey 2 osusc, the com-
pany wad a huze suzeess and many o fair
damgel even to-fay pends me lghly per-
[nmed Ietters hailing me as the Tihecafor
of the fairsr 3:x's arch-cnemics.

Eet v5ls brinzs me awsy from my SLOEY.
As I oeadd alecady, 1 ann thie Largest wire-
less teleplone station in the conniry. g i
excead:ngly wel appeintsd snd containg
instruments and apparatus of which the

atest living sciemilisls fiave as vl mol The
ainbest knnwlacdge.

This atcry starts an a bitter ¢ald Decam-
ber might, [ could go to some lemgih by
wriling (o o Thres columns &t bwo cents
a word, slabing bow the wind sang weeicdly
through my aerial wires on the roof | how
thes HAamez of my log fie casi fanfastic
shadows zhout dhe roocn; Bow iy cab was
saftly purring on a chaie neas by, dreaming
af some lomg departeld appetiiaing cabary,
how the windows rabt'ed uncasmly in
the sta=rq: low the trees moaned plaintively
adtside, ped g0 ferth, Thae I eould 222 the
geenie and prepare you for the sfory—gpct-
ting you wmides tension, as the cditor clks
it techoeally,

Ac a2 plain- mates of feer lwssever,
shy usmizl wirs werr fnll af desi ama
therefore cogld nmot “simg” furthesmese
1 was glad that they didn’t come down,
whith woald bave malde some music, al-
thauzh nat very pleasan: music, Then the
log fire. 103, eould net vesy well have cant
fantactic shadawsz eithze, nor any othe
shadews Sor that mmtier, haause the log
fire happrred 29 he 2 radiater. [nstcad of
caMing fantastic shodows, DOwsesr, it €an
= lor of Fank roige about and svery now
and e gnacds dme jump rl=mn ot oF =y
chair. Then, ples, the cat conld ot Bawe
parrsd vesy seadily on the chair becauie i
watn't a ot at &1, bt o Jog o Lezin with
amel he ooald maf kave paresd ¢ven @7 he
knd taleen leszoms at 55 an howr.  There
were, hawmier, pood feasen fer s, tow
Farstly, it was nod a bri 58 wal o 30
Seeondly, she had Soen dead faf bwo veaes
gad only beousg che was staffad 5o niedy
did I kesp hes, Thirdly, she coaild psai-
tively nat have =t op 2 char Bear b
i beoeause Tacr: wos coly ome chair
in the place amd 1 was on it Fourtidy.
dugs, esaecially dead dege nee pob koown
to cream -absob appetizing eanety hirds
Then, =00, the windows eould not hawe
rattl=d in the sorm wlere 1 owas, for my
wirel=es afation Iz im <he cellar med thet
ecllar hna ne windows whattoever, As dor
the irees mpaning or nat TR0 i P Fx-
plaieed slave that my penple wese engaged
m eartus farming. There are no teees o
the faem, cnd excins doe positively mot
mans i oA stesm. 1L sgeeaks, O

Mow Bhat you ommderidand ine stoctsor
fully I will progsed. Tt was afver 12 o'clochk
mi-ﬂ.‘lg'h.: ¢n & gold winesr adghe. My new,
lopd talking ieleplious receivers wWere on
my head ard I had just lie & fresh pipe. 1
had besn dhisting with my wafo-Seszive
couplieg-balanze which was adjssted o
very [a8g wave Tength—56 000 meters, if my
memery serves e reght —ond T owan jues
in the act of fonitg to the waye
tengih of F. Le=ilmt®s the Paciz LT

“Lhroagh My TECCIVErS Cnmbe 4 Yery inint
bat exceedingly high pitched screamimg
spund, whikch becames lowder and lpader
cacl seconc, While T was anll wonderiog
what ihiz wneprialy sousd eoald be, 1 sid-
denly heard In 2 falet bt dear vaice:
“Aber, Vardlor, Mass=8000) melers™
This z=nferee wasr reseated s=veral tics.
1 les: oo time in stasting oy Q0 B W
gemerator, tumed up to BOO0 mecers, and
.;||.‘“|.'|'_'| info ez transioilics 15 feeed l.'i arg
"Shaip akay ] Thas ax Aler of Yaokon.
who's theper” Almos: mstantly 1k ¢ama:
"It ig I, Hiecenmymis Kasl Friedrick
Tarcn Miwhhaszen , ., "
Ab that [ olmos: awmlbowed my pips. bt
Jr'u:u; tle same, thz zeleazsl nesve of that
elow aggravaied me. ;
Wou confernded [lar, ates vour Jok-
mgz" 1 welled back, "if vou have 2 day
nayshing, ray it and be gquick aboat i1, foc
1 ami going 1o be=d b @ (ew minuted”
My sont it came back in sepalcheal
sesied. 1 B et at all smepelsed at vour
attcnishment.  Rest assared 1 expected you
nachd don'sl g leatify,. FHowerwer, T haes
praois. It 1% now 1880 & m I:tt:l'_t!ll:l!:it..
iEme. I:':ilfdl.yl moanl W Lhe B89 67 Saue
roof. Yoo will fad iF o ke 2 clear might.
ghi=  morn Feeir half Full.  Take yoar
waich slang & observe the moon care-
fully, Preciscly ac I 2 m [ owill illuomis
nale the oarfk 1I:sﬂlr poatiom of the namor
with a sod shosphoreszence, thees fimes
beginping 1 a. @, each Dlwenination to Jase
fve secodides wilth a 20 sesomd Bnterval Le-
fween pack illuminabom.  After S rehitn
fo your phones. [ have sgobec. . .
e peepline high pitched  efeammg
pognl wm Deard ooce pwooe in my res
ceivess, 1 ram rapidly down the acrle
brame Zadnter gnd fainter there was =
Tow elick in my “Fhonss and everyibing
wan gl el
I mus; hawe sat dumBioumded for gt
least a minate bafere 1 conld recellsss my
semses. 1 lwok Owe ‘phoses o my head
and wipm] off the perspiraiion mechinica.-
. 1 mam sure 1 was dozed. 1 Pooked ut
iy hands, woving them ok and fecth
hafore my epes, but T wawn™t certain then
1hat [ wax awske, 50 I tock a pin laving
néar by and shoved b i my thighe [ kpew
then that T oreally was swake, T waited 10
think, but 1 had 1o laagh ouirighs Why,
the thing was prepactercms.  Some prac-
ileal amat=os joler, no dockt, whoe tried
1 el ig= en e rool and then afterward
havz e the lsughing stogl: of the town,
“Good stunt] ather novel ides, ha, hal
. Bnp chzr sepnlidiral, earrest yoice,

that distine aceent. ihe peealint intona-
g . . . ocodld ¥, . .
My eyes {1l oi the clozk before me It

was 1250 AL that wery maniesl Ty
‘paenes ceitled a lond ercelhng  foiund,
lskz “sintic™ hefore o tusmdersicrem. As I
wag looking on womdering, the receivers
wuddenly hecame envelopod in a2 acarler
phosphorcacznies, giowing softly Do the
TEgtt in an X-ray mmhe

1 kmow mew wr my heir mest have
raised a1 the sigint of fhe vncanay phe
pomennn. [ oreeollser thar 1 ﬁlﬂ'hh:-! baky
cap gnd run ap the staivs, koockieg sanes
bauly alown 2s [ Hew By, potkec the trap
eqeit and asnk down on bhe roof almes ex-
Bnanied,  Alechamically I pulled ou: I'IE
wgpel, Tr osems 1012580 T shiversd an
lnnked infemtly 1 the moon, miling in a
beautifully clear glop, In which the stars
spazkled with unesaal lrillancy 3

The moam was Bslf (el the dark hrli
mimg jot Black oad andissingelshabla froem
Pt EI:.._-I.; ey, A clozk mepr by srarteld to
gtrike 1 o'clock be seand was  sfill
vihexhng in the mir when 1 witngsaed 2
mast remarkable pheromenss. The datk
Aiftsl af the moon was swdden’y fzipely
emimated  with the zame acarick phos-
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phoresitnas which 1 had s=en u: a jew
s2cpnds before nround ey FeRsivess.

N g=med to me ag if there wie a
a:lj.:.nllc serellghl atatimed on the bright
e of e moon, theswimg & colossal
abaft of that eeaclet light over on the Jesk
s, This shaft of light was not ga-
iraacy, but it swept rapidly hack ard for-
ward over th: dark faze of the meoos, l-
arooatin tha moom's craters I 2
wonderfnl  fashion,  The phosplorsiceni
light shnft was so long tha: i1 wone actually
clear acress the faee ef the o amd
iwspl oul inbe the & Leyead for 2 con-
siderable discamcs. Tt was the most mags
nificent, mspiring specticle I hod ever wit-
e ggad oy fife Suddemly the light
vanished for a short pericd, just us fla-
myslerions pasty Bad aaid it weuld, ]
cowsted to I3 Jus: g5 sadden the “:fﬁ;
g light shalt sppesred anow brushing
mopns dark face a few times bhack and
farwasd &3 befere. light diszappeared
2g2:n; | counted to 10 and it reappeared,
:EIT_I theaagh the idemtical motions for the
ihi g last Hme.

Fa= 3 few seconds [ stood Fasginnied
pratbly with my mowh wids open, Like
1@ 2 ifanes, | went down to the wiraless,
ard [ stll remember while odinsnr the
‘plnes over my head that my teeth were
caastering vialently and that T Laal @ cold
caill which azpok me from kead to faar

I had scarcely adjngted the “phones when
e Tigh pitch=l sereaming sound was heard
aguin and 0 oA Jew seopnds the voiee with
the zraveyzs] tons spale doce moTe:

“7 prust, wry bay, thet you will n21 doobt
apain Haron Minchhamen's word” here 1
cauld distinguish n low chucklz, "bat gell
me, how did you like my liczle exhibition ¥
“Why, vour cnoellency,” I stammersd back
inbe the teamamitiesr Refars me, “0 eeally
kad no ides of n!‘fun.:.'mi vou before, the
whele thing seemed o imgossible se e
i Ffe CRi "'|.'I|'!‘!:|_T 1||.I.:|-|r m# Fag ﬂi,uﬂ_h'_:.ug
yeur words, Howeves, after scelng vedr
wondesfil Canar frewacks [ seand cesdy
tis Leleve wopthing and evesgihing that yon
mayr say. [ aasore you | owall swear by in
Zut wenld wou be 33 kimd 0 aBiwer pie
the boarnicg goestion which s vappermost
M omy mind just ew? Am 1 not correc:
i iy assemption thet your cxecllongy was
bz in ITH0 in Hamower, Germany, and
was tured W 1757 io dhe same Jucaligy?

hTimsr mssarre!ly, my boy, wan have sinied
the tsets -;.ha-:-lu'-d; corrcet. Ay wom sy,
T owas Suried in 1T, bet 3T vou were to
open te coffia to-Cay you would not find =
bone of Haran Minehkavasn,  1oe palitical
rEldamy i wad e derirable far me 10
dig' in ITET, for if I had nos ‘diad’ jees
then they would Bave bung me dead, @
dneabs, ga 1 had a wax replica made ef
myself, which logked g0 mesh like my
dear ge1f shes it even deceived my trosied
vater, Trite, wha eame within an aes of
placing me ia the coffin while [ ‘was slesp-
ang pezeeinlly bt poundly in a secret room
ooy alie JEI,E'.-il]I! of My WAKE rlaurt. 1!
I bad moi sreczed oy slocp thew waould
qawve buried me undonbledly and [&t mor
waz replica skift for itself in an wm-
[|i.g|'||"1'rr world,  While this might have
been 3 regrellatle secident, it would have
Hardly affecied me mach, for T am ime
mortal, a3 rom no Ceald kow ™ A chackle
was discerned by me & this pun, the Harom
no cacht Lixing his awn linla jales

T“Howeyver, in the abwoce of Frile Lhal
Tamlerer Rosskopl, the embaleicr. enters
the hemse wery much wrider the infleesee
of Schazope and by gore chanes Seds the
sperst room, e sess me sleeping socndly
mivd rhinks, af coorss, that [ am deid
He, being eliher woo lazy or dlse oo drimk,
I never knew which, ke failg entirely 10 s
me open aml 8o epubale: e in the menal

(Candinged om fage 100,
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How We Get Our War News

A Glimpse Inside the “News"

HF |,| ||.|||.'|I1 ()] ',,"||.I|I|. g zial JInCpCE"

I iy diviriveimg 10 the va=ena mwe-
pApEr thros 1.|'I|i.'." the coamiey, e

lﬂ'lt" WET e, 49 i i3 T HENL al FiEN
ehnracier, 1= @ipE GfF e grest sr problams
ccountered Y 15D Adiociaied Precn Bu-

cepy  Thie wseful mews proanizalizn s

Fhota 1) by Undereced & Tindersncod
Shswing Morkras c

Press Dlices in New
“rd |:|I.i::_:| i_ll_u.-l'-_ ill_l.-_||_l|'\-| w MNew woik I:-:“_'I'.
wherg it s facilities amd che nocessaty
clestzizal Inataliatizns pmd circmits, etaliling
I G p:n}n:pl.:_:,- recgive znd ¢ -||:.J.|.|I.|-. all the

fali=t swwa [Fain ey opakl af the CULENSTY

Sendivr and ﬂ‘l:i!:h'l.rfl P:'l::!lﬂl; Teleers
or lex

By H.

and AwErant cliles by hlorse code ovep thes:
|I1|_\B|-.15\.'l XiTE LT a mn: '-'-'J:.' pir=-
frered 1'rl||1|-n|:||='|:.; aystent., Koowm as oae
“sletkram” arrangemons, 1.- naw i use o7
Mew Weore City amd vcinir by the Ao
gociated FPress 1t may he” remarked to
s=re wih, that in the oows transmilting

Lines,

Eyafom [nstalbzl in Asaasiaied
Liazal Innee Eo Left

alfice of thie seaceintion, tbere see handled
iy dhe avesage 33,000 words per day.
Tha Hagram at Fig, 1 will mzlkes clear
heew the mrtwark al “news” ,|:;'.1.1!'u'.rin; arid
distrababing lnga fesmirste i & commén

Winfleld Secor

rewder can very eagily decipher Lhe mochniBg
ob 1% news dteim inel JII.'I} on Ehiz ]:':“d':'u"
laz plece of tnpe,

We slow herewith alre illusirstion of
the Erardmilling and seeiviog insirumehts
of the Mork:um patkern &nd two af the
1r:|.n.-r:||l:l|r,5 imstrumonts gfe now i Ess in
e Morkruen pranemitticg roone of the A3e
aockatod  Prean Thess rwo  MAtFAUMCEES
nwork simulikicoinly serding out nEws aver
a oommnon rdait af two wites,  Wlateves
papiers Feqisies e pews al Bhe garteuias
moint ke switchad an 4o the tramgmdt-
L eiecults by mezns of o plug and jau

M MORKRUM CODE

£ B "¢ § ¥ ad

Pl &
Te MNew Maraum .'-Ehmlll-: Pristisg Tele-
graph Cadi.

switevbaord, sannlaf la 1.1|'.'|.II. I.'i-l:n!l i tele-
piaooe work, Meass is provided for gl al-
tendant at rach receiving statizn to CRLERES
the sender of frouble with the maching,
The instrumenis ase ¢f the veey finest
wotkoawnslip, o eaaree, and  wark ik
lightring rapidity aod  orecision.  The
l;r.'.|.r$r|:||l'-'r in the form of % typewrler as
a! r.:.ulj. ||:|t11|:|q_|||_|5|] alsa ueligles ihe iranas
mitting ballery of polar relays: o the
numbxr of 12, which suezessively sond oue

ardd alse 1rom the enola ncrocs the oocan  clearing house, or 2g we know it the As-  or high speed, the mecessary posilive and
ag well a8 1M‘|‘r diszance wirelscs, v Ll v, Lahles and radin | |I:III£ n negakive tllh:Il.'JI:il. mmpulzss over he Hie
a8 @9 LTTT T ] " [TTEITT N T B - an L I L1 G - [ T i 21 & BE
- @ & BOE -8 T P ARE B 8 ABRER a8 b AEe LI & biEdEGE & B
 § FRAO¥ GEE® ¢ B B @ PESNEE N0 & SEEEE 88 & FEEE @ afF & SaFRbd »

¥ = Bky A0S oRpE

8GR EER O SEMF F & CEDRDERDIER

.-‘.-.-..-.1*----‘-....-...*.[."----i---------i--i--iiiiiiliI-IIII-III'IIII"'-

oF e @ SAREE & & @4 90 aekd A4 & & FEAEEE P
aadas SEAE BOE

s & &8 oW

& R aa 8
500 *0 20T ONREE ¥ B

Tie & Specimen of Perieratod Code Tape S4ntalning News Biees, Meedy ta Sond

When the nows i3 rectived Bt i [F
af |-|:-.|:-n'r:1n1:: efn; miver |.I|r.' news is ddibod,
ity frasniatbe? 1o thE variows o CWASApErs
throtghowt the eouniey and citr whe b

ki
Beisd, o fimere
i -t 4
.} b ' Fa;
Wik || *--{;l If;i-.; 7 Pl
o .-'__.-"___.-' -
R . e
i e -
o S ;

Trat) e = S ehage

I |
4 . &=
;J\. b J\m;'r_--{wﬂr
—-—._.:-'__4_7_] i e et e
A, A%

| ﬁ".Fi.'"_ﬂ' "5 -~ ] By

' Soaky 7

i Sap # et
e = ——
Hom ::“' Abswolaird Press diheis o w Diskri=

WEEL “Weye™ [frem Mew Tork Cliy
aF 8 Cemrlgr,
geribe tz thi 1 press reryi iee, Ho far, aod

A% 1”-: g the ca3e for many years, _'-:F
frews 8 Lansmined 1o cmilying alisEricks

the newe from acros: the cczan, while tele-
]ll!rll.-r aitdl Ii'l‘.l-'__l.?.p" serve B handle the
larul “news” service,

WWith the previcus nerongement sod maks
[LF e al Moiase Ir:i"gl.-l i GpEiao s for
Pransmsillizg this news o '!'I:n YETIOUS TLEWS-
pagers In Mew Work and Breokiyn, [t fe-

quire] B grest waey exira messsgers i0
deliver womie &f the news, and alsa g |'|||11
ler of ez apiralora: as the averng

sra] :|'.':|'II1'I'|I-¢ by thie for i ot ﬂlﬂ:ricil
||J_||-||Illl-\."|I||I. ol ||||I:r|1|‘r| nee n jallews lowr
o aboot ¥ b B waids per monute

Wi shaw héerewith e sew Blorkrem
cule (Fig 25, as wed with the!y machines,
aftdl s ween @ series of rovndd :!q:l'l'l.r:l‘l-l fin
i A pREper RpC serve Lo d9apamat the [r.:-]:u:r

soqtienze of electzizl glpmale aves tha Hes
By} t:'-l_' VAFiCTE T TWEPANCES. T Acguaie o
|_1i.| ! Tefsiver sl the e wl eyveey i,

i, 3 sROWE D ]Ef"l.:"ﬂ!ﬂ of thss fefforalsa
paper §RDE. This 1ape 18 prepared wery
ijrickly 3 ul wasily by cwans of 2 pertorsur
in the tofm of an ordirery Iypewriter with

a leyboard exactly simiar, co that any
by [iet wsy swith very little instrustion and
prclioe operale same socresafully. Iy

reading Lhe rows of dots ncress ihe paper
in conmection with the code here given, the

—
‘THESH gh Awlematic Tranamiiisr.

i e reveisiig printers. As soom as the
end of a printed lmg iz reached o ced lisht
;uin-l.l.r ander the keyboard of the tramg-
mittes, The ope rator {hen press=s his shife
'I--]. fior lime i]:mm.n; A3 Ly titnes o3 the
prinfed lmed are o be :pm:d apart Al
each traspiving stution, o local poinler is
siillamsomiy aperabed so that g7 of the
mesappes send opl can be  checksd oo
waizkes to se¢ that the spelling s correct
=ny that one lime fa not heing prded aves
miEntiwer, eb

A ghe sqeed of this syelem lg seuch
higher than that .|1.,-|l|.r||:|'|i_" walipin aprdi
Wprse telegraph iestrumznis ate o
aml whes the grestos: rush of pews oe-
curs; whach :|= b the way, J.lu.a-.li 1l a. =
to L 1. m. wachs day; it Is generally the case
that three opirators or moarc |'I1:I'J orzte the
Laped -|-|-,|||I.'.1.'|1tc-|.L-:I1. it lh*m lapes can s
pasged :Ig uu5'||. Jie [ransmitl g macliines
s very oiph speed, 2y &) to T0 waords pes
winnle gnd more, ot 13 thus scen that two
tran _!|r'|ll"'1" Levs welmg thiz tape, ¢3n take
3 re |;|.l 45 MRIAY Rs AW T GEC! Alors, The
pesbvel eews at cach stabion 18 prieted in
t¥pe an A cof 4 1T A "l.'-urti-' ro.l abost -:-qht
imckes wide, [t is dotazeed Jeom the |r.|||-
er 35 tke pmehime Sards & ol
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Electricity and Nature—A Thunderstorm Primer

IFnat ix Fodtaie electracady P

Voltxic electricity iz the” elodinciy hat
is deseloped LIIrIIl_r': chawmical champer, and
i as eallsd afeer Vnlla, whe = ilarged apon
the thesry of Galvan:,

What ere the diffevencer Detwreen wde-
chonicod, oF Jrictive  efeeirieiny,  Fadieie
rn':ttﬂnr_'r_ Eu"'l.:..:rum awg minguefien F

Frichionss! r'll:-:'.:ril:i'.:.-' iz eleciriziiy gug-

Tha Awrera Horoalls cr “Narghora L
Eeved 13 Mg of &3 Rkatrical X

WEs,"  Plis

demiy hbezabed mider dhe ofiects of the
mot, of the ewehasdeal disturbases of
Cdlss

Faliaic eleniriciiy is a sieaey foqr of an
teﬂ:n: current, arising from the pradwei
caarger of ciemical st

Feridenrm iirn arwl Fadfay HEE '||1l||_1 l||1':||lr||_g-r
sinpe the Iotiee &3 dousded epom i 42 b
develapment n-l’. ke former. Hotb the term
':'"'l'a—'l.'-"l!'ﬂ b Crmmgomly weald wlhen speas

r of the l.‘E-:l.tl-:-]Jm'ut al cleetrny in
|:;| mal bodier.

Maguedue is e electrivity ol the earfh,
arl &% also umderstood o inchde the Ered
Hﬂrnn’? of wrrestvial bodics

Man kowws vot whar elecirieily is; yot
by no attemiive ebservaner ol fs g eils,
ke aviails himself of the powes expsting in
un emboiown goucce, and produces marvel
iy pesmled.  Warn the Goecian pld
oppher, Tholez, sab rubhing & pioce of
smier, aml watching the arraclion of
small pacticl=s of maltss o s aarfaze,
ke Lifle keew of the mighty gower thw
wag e whl-:r-:r:l i him itz offer e
Y I.'l'ilﬂzl-llll '? whlan F “rankling with
the 2id of o boa's l'l|l:|'l|'l. eg, alrcw down 2n
<legitie current fram the elouds, ned erught
a spars mpoor the kouckles of his hasd,

Tlluslrsiing twe Firet Principie of Plecirizing,
ThEr DEectrified Siick &f Sialing VWar.

eten are lidtle coniceinred dhat the finie wes
i3 mear when that siripge element, '-'-hl =h
aeml alu EngRnenEer [ -|||:r ,|1-q,|:l5 ilie il"'lq’
A & ke, weld] Yeergne fne of man's o
sohmissive servankba
S0 many premai resulis have swang from
r.-.-:I‘F1 dheprvation of the almples
1111-:Pl:'1'r':|'.:| thzi we should PEVEr DLis over

Concludeds

b= 1R IL|1--"{L' the mest rifling thing 1hag
gifllers |I5.r| Iy gy exaemal . :'!II:JTE'
in her revelatiors, pever secks to slartie
mamlidngd, The forrwifon of o fech, aned
ihe elaborstion of a1 ok, are allke Tha
woirk of apes. [t was the simple hlackens
e 6i sikver Ly the sun's rars which lzd
1 che digovery of the cu.r-.m:.! BEeacy
af |||-' o Tr was ihe f.-llug TRl .;-||-|._.1|_
which poirted Newlen to the discovesy of
ike FTomor of ,;:l-'n.-'rr.:mrn. T: wns the GRCE
ol slean, olserved as it issmed [rom De
:I'I'I:-Il.l' the tnl of a keitle that lod o he
=n't-tl‘lu:l.|- of the stogme-mashine,  And it
i sald of Tacqeard, that he -..1.4.-u|'rd' thig
doart whicl an mad r-u..-l!; aidlel e oo
merce of nojions, while wals hn,p' the mip-=
tiong af kg r.L'ifr': fiwgers, as ske p]ie-i her
l;::::lr?u;._r Aw preai 1 s v iET ST frimn

dreh Al bigpiemangs, whe amoay 0i may

mot be the herald of pome grene ragh—
the fonmder of some watldewide benes
faction?

Thai the azea of aiscovesy bas nob por-
eeptibly marrawed ita Bnte, x evident {remt
the fmet that =he grostest elzmemls in
natare are still mepsteries to man. Aol
thrmph it mar m-i e wilthin thie pomwer af
a Emte Baing te unravel the ¢ham ef wen-
degp bt emloM the worke of an l=finke
Goad—still it fa ewidenl, Toom ihe prog ress
which discovery haz made, sed from the
prod which discavesy has done, that Ged
dogr Bowite aml NPT T thie Ticwmam nmiisl
fo goptemplaiz the werkiegs sl Diine
povwer, ced (o pupsee s mondfesintions in
every element, and in every direction

Tha worderinl force 67 cleciroify aston
ishee ns ake mare when wo view it i3
contrast with that equally woowlesful e
ment., dsighi. We have seen thet light
ravele wotly & welocssy of 186000 miles in
g secaomsl, Tt that o [’k wpe & delcale
balamee 5o meatly, ant 1 peoduces mo per-
cuptible effect.  As far ag we know b
madnse af sleeleicily, il is even mgre Shaeral
than jepfer; vel. while the «laer of light
fal's harmiessly omd l'n.[i:-rn;-¢-1|_|I:-1-.- even
with ihe momenimn of = Cight of wdely-
e modfrens of wiler, dhe e fer of eles=
frigdir, Baicuisg froem & ﬂuud aaly  fee
Lridrra _—erI: abiniupir, weall HE- |I ragslve
sones, level gall 1|:|'.~'[':a with the 111i|.
J:IJ'..I! |:|1:|;|r:'1:n: trees to the groumd,
lr stantly extingcish lHfe of manl 'I.
gega dhe eue fber onme divested of ﬁ
mechanienl Jores, w !||||;' that =haxh asdiia
1z be e e t'.r.fl vdd Taan i, iz copable
0t ewerting the w |:.'i1l:u.-4. fOres Qver WA=
terianl things#  Does it nos appear that the
Creatgr of the wrmiverse has established
ihese paradoses of power 1o feslily Bia
Omnipofence—ia ahow to man thei wifh
I'T]1r|1 all things ane I:Dr.'i_-ll 4 :|.11|5 ihat, in
o pramd cosm'cian of e universe, ever
aesibite of Dmmgpetense Gas b=a ful-
flled?

Lt ny poew comsider mam's relziion fo
thit Ormisotence. e sees that electriciir
smiites the el edifes, and obdesves that
i :‘||'\I|II'_I LTSS | 1|'|1'||'|:|.-. elenmere far a e I.|:||
schatonce througl which 1 passes harm
legely, and that ite wiolemoe iz enovfes:
maly wher s padli §s inderrnpied. H:.n
LEkanig &dvantage of 1E1|: proference  of
elegrrielyy  dor 4 particular  condecter
sleglelses cal @i aren of gl izl ERa s,
and poimta 1 epwreds 0o the eleadar clee-
.|C|% axcapts the inviitien, sl fasses
huzmmlesely o the eanth Dt 1his 2 eal
all; man leaens by ohsrpvation ot dece
dricisy residcs mall madter; that 4 m
be collecied or dispersed: that it eravels
alnpr o £ ol dwidiated w2 fhe Fate |;|:|' ]
Efdk-pr-a-mializn of milss (oo gevood -

¢ be corstruens a battery, 2 kind of &
sefemiifi Tortress in whivh B encamess shs
greab warror of catuse; omd thee, laying
dows ko eohiluding wire ke lbernies the
mighty foree; bur it figh: must b= ar: che
path which man Fas ||:1'm-', anid i Jouars
mer must ccate ab the tirenimua which he
Beis Cecrgec where Sy & slenple contrivanne

ol Teis 1||:. o |Il. |;I1|r maveweniy ffoA
b HINel ': g !'I."l.. the elesime <ur rf.'l‘l 13
made 1 I¢I:'."~r whatever messmoe of brs
poTLa m' e degires 1o comvey,  Thos, the

gleizent winich in =n instent might deprive
man of life, i3 auwhdued ik, mndl Enade
the cleslicil mEssengir Jl'lllll willl

e aynin Da=0FE,

IFhy i i epearary L arpid promieeity
o waiar and sircares gdurmug !'u:']'uni:r_:.-'

Because vaier wimsm o sl wanmfu AT,
a pers sfacding vear . lu:n'lE! Elis
geod cotidactar, ight Sazrming the Jdis-
EARFIe,

Mhy o dhr unddie drevy of @ konse Lile
safest paer to be in dwring an eleciric
soorm F

Broayuse |u|||'|=”.|_ s ERinE Batiges afs
ward Frow fae eccdkr hence Hois a2 mis
{a«en mafion of exfey o fake refuge in &
cellar.  In imstunces where louses [wove
heem zinwk with electriaty frém the canib,
the force =i ghe skock has abased =35 1he
eearriciy sicendad,

Ik a0 the eeifdie of o moaon e sofest

Hacer
Betavee it 5 remowid from sodducring
j.ur_llln'.:;,__ snch & 1|rl,h"‘|l earfngs, hells

wipcs wal i, Cormies, o, ;
Pl T fr adeizably ro rrowd on o Ry

livartfarwg or an o Awiv modtrersf
Bipcarac, bomg div, and foef-coadamimg
thg

becwd - e, veorald  dmenldpds shp  lesasn

Ehewlng the Elleer ol the Linlon n-l -‘:-mrl'lnrl
of the Charcsal Moinks

dody, and prevent the elecirigity Trom ie-
g o .

[".I:l‘l' [T Ju:.',t:f..l.rru tn appraack rhe
Fre-piaze 1 an eectvic florel

Rwcaie e heated air, emolke,
Al Rl ol s caeimlodlors

iy #liotid a bevdan riding im a rarsage
during & rnedavidars, g wprigadf

Fesome electricity may pass throsgh the
aides or hack of the carriage

Tl eule ghewld be n:-'l.lmn'ml b avidd xIF
rireeicd objecis, whidh, ac well = Egh;;
-.Il'l'lll'ﬂ are ol @ .;Jll-;l |1l|||;|! r.r.|:|:|5 chars
seter. The advice Bns en Srequertly
2'|'H:|'. i aveid the meighsorhesd =1 -
|'|II|'I|||_!-I Ealicn ;. Tl when  [eoge bodies
offer peefect condweiten they ronvey elers
iricity te the greend, Thus to stand br
ur b= witkin a chorch or lofty Lwildicg,
Sroperfy Bifod meile :f{l:llk.l.ﬂ._ll CAanENglerE,
iE far -nll:'r thim toe stand rnenf o i9ce, eF
i lofey beilding, ...'Il'.l"-illl- a Hghinding gom-
-d'ﬂ"’!..." WAk rles ||rl||_l|' wlwans ;ut.:_“ the
best comdnitar, arid 1he haman boily Dielng
a Dbeiter medicns thon elther n iTee ar &
hanse,  eleciricite  would § L i1, dTeR
thoagh at may first have seieed npew oo
of the ¢iber objecs. 0= mas no; be sl
prosed  diug +.I|I...,'I|-_;. aand I'I"I_JES Faving

p g 119

]Ia{'hlhllll._r rafediigbnrs are ot Pomchied I_-p:,
tl:“':tﬂtlt!-' ||-:r'.l..|z¢ ne shask o :' It or wil=
mepgad ; their lighining rods 2 ¢oatimu-

ally farilitativg the swvenrzaig of elestrie-
!ll' amd prabably rru_ﬁung, marndessly, eor-
remei whied, of ressicd, wonbd aapiver fhe
edilicer o |||;\-r|.'|-

L iidinned ‘wn e Tk i 1
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LEESOM 20
HOW TO MAKE THINGS
{Camchnded.]

Taa :.u.rrb-e: each eofrsspend o esrlain decunal pares of an

inzh, and can be found In any tap er drll catelog, A few of
™ip. ¢ B ;
Fig- ¥ :
Tnskde and Dulibde Calipers Smail Delfl Preas H--:I: Ef-'r

The commen fap mamders asd thar ineh cquizalenis are eiged
below (Kertd -

MHameter of holy
Tapor screw il A resr.
aumber: { Mex, diameter.)
P B e et o w A R A2z
S e e L e % 05T
o | S W ABEET
ol - A A e e Tt JEE1T
o R | R s e e J
| e D e
R - e ki by
A e L e pEyge
S | e B i BB Wi v
e “IJ-.--.-...-.......--..-. AT

A3 seen from the above Mo, 14 size fap i slghityr smaller than
!-e'. rl'l.‘l.. hense i1 ig nearly the Ear wheties "—20 plels or Moo
14—29 |,||I-|_1 K oi 1'-""]':-""" st oa W =20 weling saciew WE im0 A
hok tapd with & Ne. 14—2) tap pretty snugly, and the exact
deslgranion ahoild elways b warshed and adbered too

Fig. 7 A

For tapping thrends in hales & inp, Fiz, & AL is utilized ina tap
wrenzly o holdesr B, The alder has an :|-:];|l..s :|.|-..:' chutk taki: g
isveral slicy @l kpe. For cudfiig threads am rors e, a sieel r|r'

and holder, e W
eraplored, ¥} drilli II|:'.I
anid 1-|Jl|.u1|.z-r casd i s
cil is romired.  For

vwarking wrouvght iron Sr
grenl &l i@ alwaye wied
Brass, almmimam, or any
oiher mwetaly régure oil
jar drilling and tapping
af any coigidefabbe exs
fienk.

A wisg 51 oesmembial in
all abhdp v % aod a neat
one  sxpable of being
clamped e oa lalie wo i
sern atb Fig. L0
" A mast wiedul mazhing

iz the lhe, ugon which
anw shap= of wocd, fiber
and brass may be tusned
A pair of
knawmn a2 Iafer's enips, pre very haikly for cwt-
lin, shesl dran, elc, nol excesding

Fiz. 7 B
ep, and a gu:q-d: gne far the amaicwer cost bob Istile

heary eciszors,
1i m.l .:nlml-q: of thin Jher,
1716® thice

For leborstosy or shop st in heajing oints fo be soldored,
brazing amd |.'r'|:|u11:r.'|.'|:|.t aother operalions, The Bussen aas fame
shown o1 Fig, 11 is 3 walmelle axset, 1t mees the mogotar howse gas,
and by a sct of air holes at the base transforms the flame inty a

Winficld Secor

steong blug coe of islefiz ket instead of the selowish Fame af
low heat gmitisdd by the ssual Lip.

For deiviig wriews uss is made ot a plain or gasche: sidew
driver. A prossups exerted oo
the hasdle Crives Tae ssrew or fu-
AT 1:, :.-:-:Jn.'llr_g ta how Le
meclaindss & wFf _.1]1' hutios
nn the side at gl i ko gret
tme gaver whife many gorews
.1a.1 2 be plaged

.| I:|||_ ek |,|E' L.il.rll':,u. kaisals are
ased to hamdle reds. ouis and the

—

like, a Stilsam wreach for han. |
dBrg pipe, et being very ciedul

gl o I'|11|:' rapnd ssde ol

amy kind. »

I'-[l:l-.|:|l.u: acid ext v dreppng

it of Fine ia it roer be o Pig. & A
playal oy w s 1o colder dwoms witl hist :||:|r soldir '“I' elegtriml
Indmis on Sophir wares at a:m.lh: B 5 ased, saly the swais
ackd Buxes suth a8 rosin, being |'ll:|I::'||'-H-|"|
Fie. &
Threasl  CRilting Me. i1

Lie aind [l The Dunsgn Duragr

Fig. 12 dl:Fu....:: 1 speed caunter for ull:n;: the speed in :nulu-
iemms iaf afia i Il'..'sp &~ The !.tf-rj i oa el lriven :'al.i.ll i
s dependint upon the :-'-'-pu:nr"e-r'
oxisting rwesn the dizmersrs
af ke drving anmd  driver
jll'1b’_’|'¢. HIE“I i‘"'||'||l‘:'|.'|.|.‘d. it
m 1: a3 Ealbowss The spesd of
ane piilew, A, Lo equal to the
praduz of the damer=y of the
atler pulbey in inches (sny we
eall it B By phe revoluiions
er minuwie it mokes, divided
w the diamel=r ol ilie gufley
A, in inches, dbe result eing
in reyedeiions per minete (5.
oML

The speer ratio of pears is
foutd by dividing the aumber
of weeth oo the lasge gear Bw
the wimber of teeth oa dhe

i smsller eoe. For example,
“FEs 18 suppaie  ane  gear had B
T teesls on it and the omualler

eanic 12 decth, thon the rafoo of speed waoshi e B 20 1 ar the smaller
grar whieel wosld make eight revolations o every ame of he
laryer gEaT CiFimiap

FHOTOE OF E

MAGHETIC FIELDS
A diepravemsnt o e
meéthod sugpesied oy M
Hymes {Februazy  issus
e 143} for photogsap I'r
g maprchn Furﬂt i% 1-.1||||-'|
pit tid use cof hive-pring
paper in plate of Velox.
b Glue-aring  paper
casy %6 monignlate, rn-'.||:||:r|l1|:" anly mashiag m

watcr foe hix olw
Piuge. and &2 alsz not scbject o ||.l'-'|'l.:lr'|:|: freen premafure cxposisre
o crdinary sanlicht. ‘Thisz makes its uie mose conveniens,

When parchased § m larpe |.:|r-|:-.-r gl T can b obizined 51 30
to 3 ocobts per yasd, which s o very important idems wlhiere 2
namber of prints are 1o he medc,

Contributed he

A KRAUSE.
INDIANA RADIOD AMATEUERS: ATTENTION®
1 am tryinmz to get om foot a plan to uaite the amatmurs of he
&4 and kE Badis Destricks within 190 sl of Asgala, Iedizra.
1 wisk all amacenrs who soe anceresld '-'-I_'ﬁ-|:1 iimmnmicane wish
me Years Galy, Leo B Wilseos, 475 W, Park Ave., Angola, Tl
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Interesting LExperiments in Electricity
By P. Mertz
N 1. An Eleceric Pump

netiz zme, and althzogh in i ex-
bemely weak, neveriheless it s

VEry LVETCAliBg A A ClEralty,
Reforring to Fie. 1, A ¢ 2 tin capj al-
mast any size will de very well. In the
hrilom of the can is pob a dise () of
mics, celluboid, herd gebber or apy insu-
lator which §= nor afected by beicg ime
mersed in water, O iz as powecful 8 bar
miagnet av cam be procured; it o Gelted
it it is of circnlar croms-sectiom, &3 it will
wot Iaterfere so mech with the motivn of

the water,

A soloticn of copper sulphate in weier
B2 t3 De powrad inso the e, The teeml-
~mak of o fairbr powerdol svwrce of cur-
rert (D} are then connectsd, ome to the
tin can (A Aad tEe 2ther ta the bar nakg
net (C). As goon as the current {5 warped
an the water will ke abserved to bigin o
{urn arcdiimd  the har magoet. 1§ lLttle
piescs of papes, wood, €1c. are dropped
in tee water the moilon will be more
exgily sezn. I the divection af (e sureent
wi the water i1 roversed the fathler will
tuznn 1 the cppaosite 4'Ili'i:n-I:I.'i-:-.'.. h‘u‘:iti‘.’: a
4T Lar magnet and current the watler
wilﬂaulule al a prety geod apesd. 0F the

THIE. puma is a misely elestromag-

laged water. The pxtremely small amount
of eroismere iw oapibe l\.llﬂ-'ll'_rlll for geners
ating the =xtraardingfily bigh (fer o dey
el mt least] potemtial, The wolizge of

THE ELECTRICAL EXPERIMENTER 7

ke o mognel of 1t At the 10p end
& clamp &5 fateqed o held ome end of
a very Bexible comlueling cord, the athes
«1d of which is faslzned to & 3Tew, or
whatever 33 handics:, on the top wecden
end of the selensid The écrd 15 esnnosted
in serics wilh the solennid with a fairly
strang cusrent, and a4 meversing awileh ia
imaoried in fozh & wav as f7 ba able o
geverse the curreat i the cord  witliout

.,._:‘M'. L
- .‘.-‘ - H
Ay A T
A %
-:: -—_— p ] Ii I- -
=i e = AREC I A
[ — —3 F——— — :: A E
e T ko I
N el ot I &
Kt Sy &

Dlagrams Shewing Hew a Copper Sulphate Sslutien Will Hotats Duoe fo 18 Whirking Meenelks
> Floid Abaul & Conducter,

the cell can casily Be fested 3 ame ead
of it iz grounded asd the ofher touched
o 3n electromope. T8 will e noted, how-
ever, thar the electrascope will take some
time befare deflecting, o acoming of the

| .-.
]

i 2
A 155 Valt YDy CalP' Wuldlg on thé Principle of the Yeoltsl: Pk

water rotates wery shawly, of not at :-';l.
due 4o fhe cuffent rot BEOE S1TINT CnOGg,
thiz can be reciedicd h{ using a can o
leep dizmeter, g0 that {hese will be lesa
weuler L dnowve

Altkovgh thiz apsaratus is bacdly woe-
thy of lmz name & a pugnp, b i pasilr
geen that Lhe cendrifugal etion cf the
water as it olates in the &M SBDECSTE A
somewans mope feal pump. .

The mctivn of (e waler ean eanly be
wxplained from the diagram, Fig & The
currtitt &3 it croszes from ix O en-
counters the magnetic lines of foree of
the mepnet i seh A wey as b produce
sacdicn areund the lagtes,

Heo 2. A 500-Volt Dry Cell

This dry eall, alleasgh huril_-rrjn Jmn an
gormonslr hizh |.'|1'I:||.:Ir_ iervertheless &o-
Cuprs aoa r.E ni énly about Exlbexlls
meches, and i3 ns dey oas the atmoiphers
whizh sucrocmds it ;

Tt is mmade wf & great numwr of thin

paper wasters about LY inches in dizm-
euer, pointed on one side with aluminum
palnr aed on the other with gald paint.
A Slusiesied En !'.ig. :=| they P HunE
on o 3-inch llard rubber rod, great cies
bring token to sie that tha alaminem siules
of all the washers face one dircchion and
the pold oides the other, The washers ore
compresied together between twe ol
wachere, cach under 2 2t sorewsl aver
g end of the hard subber 2od )
This forms z voltase pils, the alumisum
and copper faces, reipestively, woting Jike
the more usual ziee @l copper disz, and
the paper with te slight trace of mitadiore
il gatheors from the secroending atmoss
plhere, na the venal cloth wel with a8du-

minete carfent, which carnat
dly. This current 15 20
smell that ¢veno Eater
a.l:'.l:lEiEl.'r_' E]ll'.-:.-'.lu:n:-lfr
coud  peadily  detesd
i, unlzss the ckmcter
pf the saper warhers
ie guite large and 1le;
are -||:;|I|- TilE s,
No. 3.
The Eirciric Snake,
This iz ghmply =n
frem aripod  glansl of
e Taval weee v physccs
experiments |#s shown
I"iz. 2 Ghows on “Eles-

ifi

iric Snake™ Cxperlimont
r_E:a:ulr Periormed.
) ig. § Below Deplkits Ehe
% :ru'l.lll;l ol an Ak~
i minumw  dting br @
Muogiet,

T

.
-

exiremmoly

b
Ty
Fop & 4

Iin Fig. § Conncitions Aec dGiven fer g "Magic
Ldght.™ Contrullad B a Wave of the Hand.

in the illustzation, Fig. 4}, aver which
a2 solecodd has Twen aliaped s a8 Lo

*

afeccing that im alwe wo'l. Ty imrning 5e
switeh Erst cne way and then the other
the cord will ¢oil pround the iron eupporc
i a way s=ongly suagssiing a soake, The
current, loweser, has ta be fnirly strong
1o make this experimens suscesafu

Ho. & Experiments with Induction in

mn Aluminum Elag.

[§ & light zominam eiag 4 dinpsd over
gap gad of = fairly powerivl slectrzmags
wel, smeh s is dblustreced in Fige & when
ihe magoet 16 epergizcd the ring will sac-
dealy ke a Jump elther towmrd vr awiy
frue: e coal.  [F then the suzrent is re-
verscd e sing will juema i the oppidate
derection, If the mageet 35 Seld verucally,
iwfesd ol I|.-|i.ru1|1?ﬁ'l-, the rmng will Be
able to jama in only one dicechion (L &,
upwardd, bat the length of jump will be
lmerecpsd, due o lues of friction, Tadsed,
il 5 shromg enaseh magned i@ wzed the ring
will ftave po diheulty m jumping right of
the magnet and lasdicg ot e foes, The
1.-:;}gri7|u-_:||: will b Tar mare ateiking if
ile core of the magned 3 made of & bans
dle of iron wires than if it & made of a
enidd pleoe. ) )

1 tle siegnet 13 energigsd with aber-
nabicg enrpent the ring will oar In o cer-
tain poefdon without apparent suspoid, TE
dighurbedd frone lml position ik will yery
penily and gragefelly ceme bad: to it

Thess exporimeste are especially mys-
tepica 1z mast beesuse e sing is_of
slaminmma, @ aonsiragneiss malsrial, The
explamaton, bowever, is cmple; it s
mesely that @ Flrong Susrent (e 10 it
low posistarecs] is imdused in the ring. amd
this current generatcs & miagnetic feld,
whech, reacting with the figld of the mag-
net, prodace: the mutsoo.

Mao. 5. The BMagic Light.

Oin tlee jalle aze indricate apparates 7é-
weqibling 2 wirckass 22t and n Tesla EI!'!L
A dew feet away i= aaether Tesla cul
mius 2 eavy wodl of wire, the fine coil
$leme remeaining,  The two ends of this
coil are connected to & very small pea in-
condereons lamp, not ghoed. )

The performer twms on e switches;
sl the lanep does not light. He savs o
few peemit words ond waves Bis hands
myeteriously around. and, Yo and Lebold,
it Hzhts up! With a frw more mage
-.-,rn.i. arall waves of #i Fands be extme
guishes it He thep cffers 10 blow Itoa.
Fe frst bhows hard at i Lol ol doss el
Eulit up; le eames peaser, blows very
gently and, wieldinzg fe ki conwing, the
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larap kights vp! He bows again and the
light disappearz {rem the lamp. :

The elecieleal mwmn in the avdiemos s
miech ,;mr.r_ = afe oomseckiang B
dep the caspes’ ke H",-.-f' The pc:j'i'urmr.'r
alfgrs o toy the experiment staading on
a big ':u'.l.l'Tj.llurJ ::n‘::. (e M. He aher
Joes the same things, withowt the J]i;h‘.:!-l
lpnseniing of Lis magic powers

Varlaiss members of the sudience offer
more or fess ridicalons explarations, het
An o0 Epucsacy B 17ae SRk

How did he de it In 1z very gimple
He kad & Tesda coil cigaed np with 3 fai=
img helix. The other Teslz coil was ean-
neeled o the lamp, and ene fe-miinal FI'
czef coll wos groonded. Juse Lefars the
axpesimeid (e perinomer nmed the frans-
miller ustil the lnnp brightencd wap, and
sapm put Hoa UriAe more indweciance, just
mongh 80 That g lamip wonld le extic-
Fuished. Then e placsd ]lli_]!-i.lld FEAE
1ae peceiver: The resalt ef this was thet
sap lamp cirsuit had mere eapaciny than
Stfors, which raiced i1s wave longth and
brongglat it ia bine with the tranamites,
Tegiating the lamp, When ke waved Big hands
e bromghe theess nesr the Zoil, and when
he bivw =6 ilie las It Tie 1-l-|'|ll.l,g_l1l his hrad
near ithe same eail, ¥When be exfinguizhed
the lama be merely moved sway froe the
coil Mo one ever guecsies Bhat the pros-
imiy of some part of he boady to t2e coil
hiad p.né:lhi:u:' te do with lightlng or ex-
tngeishing the farp When he got on
sing Bspurd De still lad erocph eapacify o
prodmce the desited cleck,

The whole thing is o simiple that any
wizelegn gxperimenter who Ims a Irammil-
T st ean easily repent it

A HNEW ELECTRIC VAPDRIZER.

For deadorizing, fumigating and medici-
nal perposes there has jost Lesno pei on
the eagkel a new eleciris devide of g3
irersely aimple corstrecion krowa a: the
i aporel, !I1‘ ponsists af a blown-piass
bl zaul the size of a %W—watt banpsten
larmp afid samilar o geoeral Spfeacanes, ac
ihe flazirniien shows. I8 satciss a anand-
ard screw base so Ut 3 con e oeed ia
asy Ineap soeiect. 3 3 -

The ghas bola casries fwo spieal elec-
trodes pleced sbont L inch apasr, and the
cuternl faripoeies ity path Crom one e£g
trode 1o the othor, through thee cil geliidon
poered fnto the Luib throwgh e opening
provided, When the oil 13 cobeely vapor
med Ehe deviee shuss off the énrrest auio-
gatizally, or as toon ae the Byuid drops
Telowe tFe shovter elecirode.

Inpenfous Dhaisk Yapadlirr, which Femlgairs
LU e MISHLis.

This denple vaporizing devies has 3 wide
held wndyoliedly.  Zo s recompended by
pigsiciams for inhalicg or modicinal vajor
reatment. Using the proper il m it i
vapar il queickly kilD che pdor im kifchens,
smoking rocens or &y place whers the air
1% hejanled,

AN ELECTRIC MOTION SIGH.
By Fozak €, Perkins

The llustration shows: & povel elec-
ir:c motiean  #gn, aperated mechanies
ally and  copstricted ol stesl  and
irom,  wntemdel.  wlien 1 Jeuztern, o
display a s=ertes of painied povertice-
ments, they following cach ether atl regu-
lar grated intervals, snoa large, appapent-
l¥ wnhroken display sarface, wiich, in
Feblily, consiszs of several geparate and
Interchangeable parts, & onigue feature
alslaiized by this dewice 13 in that the
cumased serface i5 made 1o disappear and
I Immediately replacad by o seonl swre
facy, likewise compoacd of Duamcroas
LTS ‘

The change if effecied very guickly
andl @ series of four changes, following
cnel: other in regulor rodzion, arc pra-
wided, hege and ocher SESSLHVE fés
sulis are woained by means of a series o
risma, ench having four longitmdimal
acer and each earrying s many legaves,
which are hinged o the edges of the
prisms in such macncr that whea the
prisms are at rest all of the g2aces be-
tween the prisms sre Josed Ly the
leaves ard the centimuocs sucfaec pre-
cented altermately of prisemg and lesves,
e advertiseriont  of  advefliscntents
cover the entime tronk aockace and ace,
thecefore, parily on the prigm susfaces,
aind partly om e lexves,

Gdinlng Yery Spee-
FII=3 F

Prismatlc Elstre  Sign.
iztular E

While the fige is i registor for read-
it these ie o glars of whise light bril-
figmaly  Elleminating the adverlisciment.
During act of changing from enz adver-
tiging sariace to another, whilz the white
lights zre off wvarious speciacular Cash
rilects take place, ench of the four chang-
Eng pericas varving in colored lipht efs
[ 549

It s poinged ot that the possikilitica
for beautifel dllsmination ore wnlimited
with the mechanism aof this device, amncd
at a minimum cnst. iy mezns of lenscs
placed around the frame, a chaneing
color scheme e presemted with only a
few lamps, having the appeirance
ManY.

Tt fe well knewn that serise B e eve
mwagnet. An erdingry sign €0 feck By
20 toet, conlains 400 scusce fect of paant-
ing gurface, The prismatic gigs game
dimensions, conlaine fosr lmer as moach
painting surfacc or 16X squarc feet and
gooumed e same rool saace

The journals revolve oo roller bear-
ings, thuf climinating friction 16 a midi-
minm, and in comienctisn with & practieal

Maw, 113

THE NICKEL-A.SHOCHK MaN.
One ol the many appications of ele
fricity 13 that of giviny shsks te the gean-
eral public at 5 censs a shock. An oulit
far 1he '|-TIIJL-I.'||;‘ of susly wites and s

Thoe Man Wha Selli Yoiu Plaiiebelly st 5 Conta
3 hheodll

gwaer are seer in oar dlesiralioes, This
machine is familizr fo thoic who live ino
Mew Crleans, and simifar outhis am s
rored throughoct the comntrz, A poweriuls
Beawing  indasdinn eoil apprepriatehe
trimeec up with zolished brass balls and
what-nats, gerves 12 coeate @ myslesiong ef-
feet. A sisssive “roreed™ gacpe mmdHaics
Eew many “vels' sre beikz ralen chrough
tbe leaadbes ghawn,

SECKET CONTACT FOR CLUB
BELLS.

When private clubs o louse: desire a
scopet bell-ringing contact i b casmly wr-
ranged dor, us shown in ous skefeh, The
twor wites of the cirenit arc connecksd to
any 4wz metallic numbers ca the howse
numer, oF the wires may be jaived o twe
pails, et ecledn,  Whan the proper patiy
comes aling be simply chort-diremiss the
nails or dumb=rs connected to tle bl elir-
cuit and the bLell rings. Ordinary Bl or
wrincintor wire Mo, 18 gauge i all rghe
A ecaple of gy eells snd o 2lgeinch gong
bell ecanplete £ oatht A wmile or piecs

W ¥
]

&

A& Pleer of Wire ar Knfle Blade Plecod Acroan
thi IDar Nembirs cie, Rin th
Hesret ﬂlul: Ecm, = ::

of wirp skould be used 10 sl the con-
st poini: on Rumbere

reduction geafing, It requiires but o very
strsll meder. 8 oean bie III‘H.'J % 3 1wWia
why rindinn Sig, alsgwing nodwersing
from opposile directiona with pome set
of prisms aml leaves, oie side being
ainted on reverse side of leaves anly, as
eaves cover the Teverse dide of npisms,
This giveg 8,200 sqmare foog of surizes,
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EAPID ELECTRIC WEILDING.

ACHINES of the beyt wellisg
M type are now avelably [or the
manetacmesr  whe ks gret
guangizies of one king af work
| £5 "-'hl;tli. l,':l,-Ll.ril,':“_','. T:.:I_" e pEas .:J|_l|.-|||:|:"|:
te replace the blackemith where a vasiziy
£f work i dane, but an repeas work & Lo
witl a welding machine Zan turm catb more
1waiH I,| ain a dosen Warkzi i1hl-._ ;,||||. ia it
belter, at & saving of anywhers from 50
i ) per ofab. ia labor cost In mnmy cases
Two pieccs of metal srz placed in the
jaws of the welder, with their emils Loucl-
ing cich otker.  The clectric curren: 13
erned on and chey inpgsancy begip o heal
The tay :qu-r:-lﬁn;g the weliler cagn see when
tlee etal 15 whibe Jak and ||F,E_i:'|l i siefEem,
He pulls a lever 2ol Sare2a the ends of
the stodk inte eack ather. Tl mesal i in
full wiew of 1le aperator ab all taces, i=
stend of being concenled in 2he oozl amnd
Eames of the "smithy’s" forge, Nosmoked
glla:m or goggls sre nesded, any muore
N IETS ll'.-_l\_l,' are ".:'I she hlackssil here
is oo scarfing to b done 2md, coec 19 o
wiy the meal is fzrced topether, thers i
e gxidizniign, conseguently np v.‘s'hii:m;
compad i3 requirsd or wsed,  Th: me-
chife Bere ahown i3 goac of the Tibkedo
Elsciric Welder Co's senall machinegs,
This is nat the caws with fire welds, a the
[erenaton of scale dee to cxacizaton, and
the difficchie of applying thwe heat uniform-
Iy amd weliling quickly encngh afler 1ak-
iy from slw Dnage, prevents tbl'-t ideal con-

& Mbzw, =with the Modarm Clectrie Weldse, Can
Twrn Dut Remarka¥le Wk in Quangiir.

Jiitoms  pnder which electrie weldr ape

ennde,

VaACUUM TUBES FORE TELEFHONE
AMD TELEGRAPH LINE
FROTRCTIOMN,

A wery useful applicaiien ef the vacunm
suhe was recent’y periected t3 be wslized
in telephong mnd  telograpa :ir'.r:_ pEoLe-
ton.  Fritz Scheogier in the Eleeisesi
"",nhf I'ZH'I;I."."F H I e foren F\IF e ORI
ube which b effective down te 180 wolts.

The construction s sbowr In Fig, 1.
Tke acede (o) i an alaminum @ §Gif-
rounded by g protective imbe (bl The
lawer end af ihe apsde EI.:I 15 at a di=-
tance of a fow millimeters from the caths
cde {2} whick iz a faged allcy of pofas-
¢losn o sedlipem,  Cucrevt 5 supplied
;:'|..||;.:||. |_'|.|' maie wires (A7 nEd {eh. The

THE ELECTRICAL

THE WOOLWORTII TOWLER IN
HEW YOREK,

Tha tower of the Woalwaeth Halldivg o

remiztkable phote of which 1a shewn I::r-l.-.

if 3 veritable Baming torch a1 ought 1liem-

EXPERIMEMNTER i}

gl Aclilion 1o plwe D4 L00R-owaan lampE A
tho lanterns, help io illominase the wpper
portinr o f 1he hiilding, winich kouses over
SHE iphabitanis, The tofal power ccoe
sumed 18 175 kilowatts  The insczllagion
:E'iﬂi.‘l_‘l! SN fewt of comduir froas 3% 10

] T
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Mhots 40} by Undsresad & Undersood

Beaulifal Appoaranse of the Waolwarth Tewer, Mew ¥ork, IPuminaied of Might. Gy Mall Park
In Foreground. “Mickels and mes [Fullt 117

nafed by tie iheisamds aed sheasands af
electrie lights, The gilded serfees of the
mangrd roof from the ffu-thid fo the
MEly-eighth sbocizs are tuemed 28 mght @ks
= glow of light wihich i3 even more pactus-
cagme shan by light of day. Six Fundreed
prajectors, eacfl cantainog 3 BW-wall
Heyaa=himesh Mazda famp of the new gas-
fitled wepe with loscly comtracied flamens,

F oinches dinmotor; H00000 feex of Xo, 14
displox wire were weed, The reflegling
chyracteristice of the glamed terra-cotta aare
face of the building and the nccossity for
mauniing 1he keg anaum of e pment .::I
a few restricted [ocations of the roeer 18-
sl T vavsed] mouswal dfficclies i the denga
of the lighting scheme and eyuipment ol
i the imetnllatior fealures,

tuhe a8 Dlled by 4 race AL syl 2
hezlinm, neam, Srpsn or o mexture = kel

'
. ' ¥
St ﬁ?: r,;.f )

gaszs at a peessuse of frem Lo mm, 1o J oo

This tiibe :'Il..-.:' ¢ pEpd with connemions
af either Fig @ or Fig 3. In Fig. 3 ihe
saleplsooe trangmiscion lire (A) % &eple
aimd frcan the exehl e = I'];_:I b &
sebyy eomaising of thoee parte, B F oand
G, When o damrercus voliage oeturs &
frugh digcharge takes place io e yaenem
cilem Y Seeanse Bbe haigh ceaislance of E
{of nboat 2000 ohmz to 15000 chms) poe-
wents the curcerts cexching an imbensity
siefMefen iy Tigl for the evaparaiion of (b
sndbeade, whicl wonld prodioce an are. The
current passing throngh K oexcited the ree
tay and atteacte the armature 'F so that the
anbel kewern free A oand TL ia brokss,
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LIBERTY BELL HEAED ACROES

CONTINEKT.
The IIF1-:|"I" aid Ldtery Bell, s Tnde-
I_||:|'.||r| ¢ [lall, Mlaladelpbam, which tried o
yalianty B peedam, Jfar aed wide, the

joyinl mews of our Cecla ratiom o7 ':|1-:l¢re'1|:l

ence, recendly tried its voboe sy uir, wnild
thiz time succeecded in makiag dtacli heard
a thousend simes further. Fipted ander the

tell was 5 telephone transminier from ihg
Lrnz-contnental fime (L niay Le cesn just
Eelew and m iremt of the bell), #ad whea
it was tapped with the malet the ring of
the cracked ald Gell was h=ard in San
Freameisen, A rexced nf this ]1ig|;rr c event
wald mgde by o abonogesph, seen in gho ple
piase, 0 that the omds of the wvetersn of
Revoluetisnaty hmes  might nng dawa

thraveh thes azcs

Phiota (O} e Uederwasd & Uadsressd,

[ tha Wetent Upening Tesls
Wik Henrd in Frisds,

af the Trans-Lentindatal Telephsee the 1'|-:-IJrIJ el 18z Likerty Bsll
A PhesigTafl Alip Hicefds I
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ELECTRICITY 1IN NATURE.

(Corlinued from page i)
——

.-'.-!i.' iTFE ..r;.lzrnﬂr: cERE i ars gEnrened
in Inll edEfver, mensyerly, el

Beense biwr conver ike sleciricie af
the alr and elcuds Rarmiessly to the earth.

H, I".;!l' ANEr copper f.pﬂ.r 188 et Jj.a:r|I|IIII£
codadnelars?

Eezzuie it kas betn found thit -t'1"-i'tn|:|1"'
DAeREE deRr @ 000 Ersade Hore Pll“lu-_-"
e aper -|"J-I o,

Wy de hey ean wry eleciricily Aarin-
.m.r;.- re e sarehd

ecfuse cleckricity Mics aluoy Leic sab-
Hence with great velozity; taercfore it
pasees harmiesgly away. I §z ondy when
il§ .un-:-'"lﬁ is resisted Ly a son-cendniiing
that eleciricity mumfuu faree,

.EE.-: Kphiwing conductors ariraer elecieicliyF

Thl,'r i II|'||, aifrasf  epeirest? L TH |1||;J
:rnrrcl.:." pfferd it & ropid sendwclion when
it Bappsas 10 e0el Eaem, T..‘:‘-I:_ﬁ' 1By more
attruct 1.|ul:|:'.'|:ll.1.- thasny water-gpes wttached
o & hause attract water.

Way tfonld o forge bwiidiop fave severst
cenductorsF

Tecause elecricity may sirike upen amy
par! of & building, It is, thereforc, proper
1o have ecveral condociers, snd to ramify
their Learwtics over the surface of e edie
fice, 30 a3 ko form o perfect syslend af com-
dictizn, A gkin haviog ckroe mass, onh'
v of which was protecied, bad ler me
protected masts shatterec, '.r]:r.'lz the pro-
tected ome remaiced ontpuched.

HWay ghewld the condaciors lerminoie 18
rarli L !
_Beeawse then the electricity would | be
dizchazged from she comductors, snd would
have & safisdend arrd of eicede, without
ereptng & shsck

It s a geod plan 10 anazh ke condaciers
lor il |{-|.'--|=-'i;-.-.'| m e r.nrl'||, i o goap=
wz¥ tham to any bady ©f watcr poas the
ik |1|l g

BARON MOMCHHAUSEN'S NEW
SACIENTIFIC ADYVENTURES

(Comtlamad frove peoe 1)

maniner, luckily fur e ]ll:tl.'a.. af which
bz uses a hallow acolbe and fmpects thwe o,
balming Auld iate my wint 1 am a sound
sleoper, A vear wmaiml sleepers s Safice it
fo say T did ool wake i for m foog dime
As time goes, o rather wory long time, 1o
be accurate, I odid not wake wp for 100
years, [t serans the cehalming Aeid thar
Ropkopt ssed on me way 3 goosd Brand,
for bt did not wear out for 110 yoears L e,
nil A v 107, 1% eeems that this embalm=
irm;: Fliaic oz e 1% 'll‘l_'. |ig.|| amil =il Lke
#ane, and 2o all intenls and prrpases. v
kaewe to me, I was a: dead 2¢ my wax
replics, which tley lmd buried the sme
#ftermoon.  Hoaweyer, it secmis my  eart
hiad contimusd to b-ﬂ.l: fmintly throwgs pll
these years and the arelonged rest, instead
af mging ime oy, seally nceds e yonnger,
Althanzh :tn:hmu]i:.- I & to-day almost
200 years old, T ceally feel k= 30 You fes
what o good rest does! The mext inc
I kmcw was when T fically wolbes up oar
enpersd pbont 10 timees, 1 oweas still on ey
Led im omov gecret rocmd

Waia ask how 18 man ke sasshbe, Ram-
plcity Haelf. Omby Fritc and 1 knew of
she gesrer cooie,  Rodshop?, the embaimer,
when ke became soher again had prompls
forgotten all about sk, &f coorse, sp he
really did mot know coy mere thom anyene
elie,

“As 1 fennd owt afterward, this i3 what
happened:  Frite, my trusted velet, hod
emie paer du the basial -.'H'IIEI by laele v ghe

wavy oak door.  Dut it scems that the
éeor spzpeed shat while Be was inside of
the vaulh. A I Bved alone with him, there
W Nk adie B0 reledae Doin Bical oo, and he

abtarally tkocght 1 would m&s lm m ‘.'i!:l'i"
wisen | wausld, of covrse, releage Fim, 1
ditd sir—ia time=110 years afler! P
fellow, I ooried & Bt whon 1 saw his onea.

“Hut to go backe. 1 gwic I wale up irying
io sn=ere my hisd off, For 9 fow minnies
[ eould not sec anything for the cas |
made while paecxing, T get vp and felt
rather soiff, and honpre a5 a bear, © opened
the windew and lanked ant. The alrange
elghes T eawe there fairly =made ma dizzv,
Tr peso'e s socmee Toiaes 2o get uged 2a it all:
te make a long minry  short, il .|11'|'|I;|.
dawned ot me that T must Eave slepd dor
vears,  Im the afternoan [ catiodsly
walked down and il.'.jrrl;'ll_t| ilie  lapine
which lealzed te pic the snmne o an the day
T weat to slecp. 1 then ventaged aqt in
IIr.-_ |'-=-gr-r:"-ﬂ, sictkes pl “;."Jq_—qr amil afier
satisfyving my harger by means of a few
dozer. pears, 1 sat down on 3 decaying
bmie™s w0 think abogl the ::In.r.g: sitvatiomn.
White 1 was pondering ahout it 1 mreficed
% ilest of prirted papsr on the :m:.urp-d 1]
powved b be & part of o recent Hanowerian
newspdper. | opicked G0oep easially aod
tried to rend the comewhat catamaliar Lug
Suddenly I gw the date: September 20,
tJ'F-l" g was then—r~ r iler [iral meE 1

life - that | fairted dend awary thez
511 ck was too grest,

“Tlait 'jp.hu' lime & Lmiad, my dear hooy,
=3 | will make it dhar), Safes it 6o sy
that after [ cam:z to I went over L] ths
city lrmll u||r.| expilal |'| d she whole affaie 10

the Herr SBargremesister—onr mayer. 1 had
no ireusle of proving my identity, and the
dear fellan everwhelsned me with kina-

nirsx,  [Te [Fled asd Boed =ie zind - |:|-.:-.E|;|.'|
that the town of Llavever should give a

ficzing  celchzanian 3 my homosr, bt chis,
however, T cecdined modestly. In the
cirse of the Qdincer he told mae |I|.r:| ilne &na

all gzad u-ad;u'-u: of German offcial rod
fape, my hesge and estate were still in the
process of lguidation, as T foul neglecied
fo leave a will, 22 I wont acd F]r,:d
wiil that wesy day and mr la rE n.:..urh:d
me blesi, s [ coeldd prove my ddentity with-
out daabt, 1 _:-hqul:lpl:«c :.tnl-n to inherit my
own estabe withion gt legsc 25 years, They
fertmer wsspredl e fhat T need have no
misgivings £3 to my politieal afenies whizh
1 comimiited 110 pears ago: they arpued shme
tlese ifenses Lal been owiliwed T.lh'
lbl:l.c 4 hig boad o miy mimd, Well, T zomss
..-.'|_ wg chatled |{|II3' engiigh for do |:[=.'|. bz
sndes Y P is getng lom. . .

"But, ¥our Bxcelleacy,” 1 :mut:a back
into my lnl'ﬂni'.'.-.'r breathlesely, “won't vaa
please explain hivw oo emine G e o such
ar et Jacdish plees 23 the moon, and if you
arg theee, how ¢an you exist for there is
cerluinly po stewsphere on the moon _and
the tompzrature B Eelow ere. . .

1 womld gladly tel! you all this now, buet
it takes bme 20 cxfléin thess thines™
came bagk wesy weak and digtant, “kut as 1
said before, my puwer §s geting low, fo if
vom will he at your ‘phones  (oemorrow
might at 11 p. m. terresirind stma, 1 will
gladly eatisfy ypour cuoricsity, Goeod night !

{The mext story 35 entiiled:  How
Minchhaucsen Tock Berln with the
Alllee)

A wireless station oflen contais S enotgh
fne wirk 0 reach 1hs |.'|I.'II?|"'H:' i signals
aver. No "right of way™ expenac oeurs
thaugh, ar pole fine cogt either,

The mighty 42-contimeter sieze guna of
the Gepanans are fired by elociriciey, as
alss tse [arge howilrore



A Small Rotary Converter and Synchronous
Motor

2 meny  ckaolrical  esxperimenters
A kave grew: difficulty ic obfaining at

small 208t & ow valicge dirges cur-

rect scpply to change sioTage Bat-
teries, operafe spark coils, motoes and
atbher apparates, they will And the follow-
inE very effcient:

The shuml-woumd dicect-carzans dymamw
of lhz B salt, W amgere 1o, used dm eoa-
uedsian with siep-dowa A G fraraforeser
amd an adjustable rheosat will be {soed
-rn-q superizs for this jurpose,

The alermabing corsent ynliage sha il
b a ldtle lower thas that of the dynamo
a5 BGX revobalons per misvie,  Higher
hﬁ;ﬂ:m;il;l,. I;||J.1| ] l._ln:,]-rp (S TS TS lu: :||5.|;lr]

slierl=cironiy switch may be irewnn noan
any fimse amd the batteries tabss of,

kiz dyrarsn may bBe wied to convert
direc: curremt 1o alernatng carren:, the
iroaeney varying with the speed, the di-
rect-curraet suppey Being connected to the
commutator broshes amd the altermaling
carrent taken from the collectur brushes
aad pinps. This converfer cun alsa Te maed
as gn allerrahsg current moter of uan-
variasle spaed, Rmows st oa !-'iw:llrl.'m:m-i
miates, whiseh {2 very desiesblz for deiving
sodfiry sgeirk ERpa wiseleis signon 83k
g fclEee 'l]l'.'\-'il?'.'._.‘.r ard mnmy ather par-
posed zmd :.prlli;:.tl-:m':.

Coaialailen ]I_l.' ][, E-TP:'”'&:

_.¢ ef— -
e |
— [

wdun fenbener |
|
@ Fereer G ey

A

RN E

Bimpls Srbame for Making Any 0L © Dyneams & Synoaressis A, G ¥Molid oF Hotary Lanverlef.

viry willl Lower frogucmsics require kas
Epadil

Twa nsulafed eolleetor rags of broas
or expper ore reqeired om the shofe, A
Eoml plzee for these is betwern the coms
mutator amil the windimpe., They are coms
neciod f0 Ewo oppogitc segmionis of the
commataior (sex drawing)l. Two 'I:rud.'ies
al wprin 3 roar copper gadas, e
hn:-!ld.:rs E;:'II '.'l."'.EE:Ph' are ]rt:ij:t:duirn:n the
framc with mice or Eber, go= wsed W comns
mecticn with the ringe

The fdrrama thoulg be breaghst te a
"qlrrﬂ arf revol-iions prr nanales Le-
jore eonnecheg with the tramsfeemer, This
raay be done with dsy batberies and varipd
wiith th= rhecimat &n serles wich the feld
When the desired spesd 18 ailzined the
switch which ouis 5 the syachronicing de
wice may be thrown io, ';'I:li: devite is a
Lip of wvery low candbepower, spmal bs
the wvollage of both fransformer aed dy-
ramiy. 1§ the candlepower is high e bas-
{3 mE fet be able to bring (fhe soeter
tn the sired speed, In owhich  #3se 5
teagsken Hashlight: ama with reasiance n
gesied i3t begt bo use,  Care mst be
taken fo leve sefliden: resistaime Ior e
combdmed volage of the transformer and
dvneene o lmit the cureemt. The hmp
should light wp briph: and ge out, alice-
nately, amd while the 15l s cut the swiltch
whien skort Circuats thz aynchronicng de-
wice (spe drawingd moy be skrown in and
the bateries taben Difrent carrenc
ray then be taken from iy commuotatar
Eipaakipa.

If Dbaiteries mr= nol availalle a hamd
drive may bc used.  In osome SRics the
lemp way bam cim and comlinge &0 when
the basteries are not stremy cibugh e
P e TR P T TEREY Then the

HAND.DRILL COIL WINDER.

I meade 2 very simple ond curakle
¥ iru.'lillg azhine :Ep-l,:l' & Band-<dsll

[ glsenped ke hand-deill an 1he vise
by he projection ¢f the kepring of the
large wemr at the back of the drill; chen
clipping the head off of a machine screw
tknt wouhl [ the magnct I wishod to
wind., 1 tken Zasien it im he ehmclk,

TUNING COIL SLIDERS.
[ hewe had great roukle with shiders for
tomisg @esla. 1 Dave had ssesess with the

Simpls DEE0FTET o Tumdeg Coill Sider Mpds
fram Flets o Sguafe Erads Tuls,

sivle I aan godiey ty deserile. The greatest
iroushle i1 malkerr the contact atrap amdd
fastemicr a kandle, To make one preceed
ag follows :

Gt a piece of snware brass tulding about
4 inches lenp ancd larp:e coowegh to slip
aver the rad easily With a hack =aw slitit
down 1% dncher (at AY; then bend back
aml et the remaiming part oot Now
dreill & Ll-64-Inzh Bele (at B Moxt, with o
cenfer punch, make 3 small dert far C),
A eaineh B sorew IEETT tlerisup™ ghie
wzper lima as a fasssning foc dhe II:‘:M:.

Zubenbtted by EDWARD MINKIE,

RADIO:CRYETAL SEWEITIVITY.

B Eoyic stlerred o expéfimincg &r-
eard wclk ane are e b ?.-.rr:!.u'n she elfect of
frequeney onp eryatal seafbivencia @ & re-
cent talls ar Liverpoal, Eag. Casborsadum,
W'I;I.':I _-ll'i ko ma & deliaiie m.-riﬁ.—- _uf
paeillations, pad poraken amd  radicsiie
which were thermol in netion, had been
investigated and foand o b= very constanc
over a tange of frequencies varsimg Trom
10N o LEOLMN per scoondl rf-:ﬂ::d-
img ake thermal action o Jow aesiliating

S el

Pl =i

Showiag Mo fa Wicd Magadl Cedls, Shullle Armatures, #he., wilh frdinary Flas! Teilll ba Wies.

screwing the magned €ors on this nnd
pracecded ta wind or the wire by turn-
mEg 1he hanels ;
Afterward T wround the bell coils of
a velephone and the “H™ armature of 2
welephene genermator in the same war
O the arnatnre 1 Tadd do theeadd ome of

the holes with a tap wrench and tap
Subminngd by 2 PR
I. M. STUART.

11

surrents chamging o valve ceilon fo- large
aarrentd, experiments catricd oot Ly ¢ I
l.|'!r.-|l|-h Tadd showm ik 1 ko 1% er LE mis-
sroampercs e rate of current in oné
Alreeioa (o corrent in the other was andy,
Tu: above this walue the satio gradwilly
mnerensed bn three ar foar to one

The telegraphone  records  telgphonc
sreecl 'I.|:.- imazperinging a maving (e wWiTte
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WRINKLES — RECIPES — FORMULAS
Esfinged hy 5, CEENSBAGK

Lndar lh'!. hqlpdhc.m: will pudish every
(LAl u:tl'lu nlFwaten in Xecheaics, Elec:
tricity and Rewirry,  We abiall e pleased af
ol Ko v Oir itelE s sead us abny aolipEs
formolas,  wiioslss. pew  wead s, uscful 1o
ke expeiiwciiei. which sill b Oaly paid Sac
mpoa palcaln, i socoptabic,

FORMULA Nao. 5
Cements for Weork Shop.

Lrather Bedimg Cenpend—Take | par: of
Common Gixe; 1 parl of Aunrican Jein-
gfrgr.  Place them in a bodler amd
waber afelent fa just eover dBe whale,
Lez it zopls 10 houss shen bring te o boil-
inz heav and add pere Toswein wniil the
wla'e Becomes 1|_|]":;r or APPERTE ke ihe
white ef egpp. Apply ¢ warm. Buff the
grain off tha leather whkere it it o bo co-
mented, pul the Joint sarfaces fogethes;
Kt ot dry tar a 70w hours, and 1 is resdy
for ven, Ik will net reed riveting, as the
cersend [ nearly of the game natore az the
Beaddee aiaelf,

Cemenling Bress fo Glors—14d parts of
Capal i'"#l‘;li.!h: 5 parts Drping Gif; 3 parts
Turfewiime: 4 paris Ol af Twrpentine; 0
paris Lagurd Glue; 10 pacts Stwcee.

Ceamient for Glars and Foreefain—1 part
af Cesein: 0 parie of Soc e Siticafs, Dis.
wodve: apply at oncz and dry in the ain

Chemica! Cemeni—Mix Pogether & Th
of Bettur 1 1% of Far; 1 The &f Red

cher; 2oz al Ploster of Poris. Reld the
whole with moedezate heal.

Cutler'y Cemert—d parts af Fepm: 1
pari of Boeromr; 1 past af Ploster of Paris,

Flestriond l':mrnfr-:u'- rr ool Feoes 1 o,
of Beemragx; 1 0z, of Ked Ocber. Dry 11]:
othér a8 & stevie, Melt the wax and redl
fnpeiber ard b= in P powder 0l oealed,
Hest cermenk to fasten brass oo glass tulbds,
[ ol =

fras Cevtent =" Ib. of feon Boefuge; 2
ar. ol Sal Ff.lllul.?l'lﬂr__' 1 wwr. &l .""'l.r]"l'hn.r;
Hator in suflicient quantisy.

Sreae Oewacih—23 pates of Linreed O4
bl sath &5 Jrarls ol ._|'J‘Jr1r.1||;- amll F faits
of hee powdened Hurmed Lawie. Uz bos,

Warerpreef Cementi—1 pary of Gig; 1
pact Blick Roear; S0 gail Red Oeiur
Mized wath [cast pasaible quaniEty of
ifaler.

Cemegr for Wood —Melz in an iron
pae 1 oo, af Semies 1 ae of pere Yalbsw
War. and atie in 1 oz of Feaserion Bed
Uee wiile hon  Wher ecld It 13 55 hard as
slones 5

MAKING THE BUZZER HY-TONED,
Eome smateurs may Le troibled Ly the
Larsh tone of the buseer 4est, 1 pemadied

| i penerior oo

Merapady

I
A Fpte of Msbsh A" Brelwers Af@Ealure mnd
Spring Olved Fy-naire

this- troekle in a simole mannce. and the
buzzer now sounds as poed A the navy
pe. Zecure a pcce of ma s etk fad alwnt
a-incly leng and pry it hebwe:n e ktle

_::'l;\-l,i: l,lf foneLal Iil.?ll, is .-i.hlrln;ﬂ a3l o |1||:
vibrator peoper amd sbe wibrpior., 1t will
e feund ithoi the refe of che buzzer i3
:.'.';qu.1¢_:|. in this way considerabiy,
Comtishet=1 &
ALEXANDER BCLLEZRER.
A SIMPLE BICHROMATE CELL,
A wery smepls kaehromace ecll canm he
made as follows: Flaee oa ordinary cae-

i

A Poweriul Haltery for Evperimenatal Winrk.

wam rod mnd p ocimcular zine o4 inte a jar.
as ahewe 14 Hlnatration,  The clestrplvic
csndiats of a eiziurs of ooe par: of potas-
gitisr Biehromate o two parts of comeen-
trafed salplimeie @cid, and che reat water,
The cover and bop of jar should Be wel
captegd with pogafn. Care shoald be taken
s pentors e gne ol Do the aalolinn
when tie erll 18 not working, This czll i
cucclleit for manizgy moors and g
cails,

HOW T MAKE A TANGEMT
GALVANOMETER

Procwie a wood hase Sxbxh inch apd

sm ik el fwn holes foz the basding poste

Bl and B2 Then take a piex of copper

e —

Ay, 1903

UNIQUE A, ¢ OPERATION OF

BFARK COILE )

A FETF novel arezngement i [l L g

% ot I-sneh apagk eci ﬂi!’ll:l:i.j’l from 1l
vali ®-opcle AL C, eirouit which bas besn
uied comsiderably in practise 1= {Im'f.:n o
the atcompaeyisng diagran. A8 will be
secm, o vibraber ix gbilizzd. whizh has a
lamigated gheet-iron frame, U shaped with
a Wim piece of clpek spring as an armatord,
securcd ta the brmgee lez of same, A il
of wir® it wound on the central leg of the
irom core, and the gltercating marrent, Fass-
ing thraugh this onil and a 110-vadt famp,
sets up 3 rapidly Suctuaticg or alternatng
magmeiis foree in e irom. Taig foges act-
iz om th= visralar spring, manages f2 i0-
terripd the coaliets cegalatiy, i jame E
any other vibrater used on spark ¢oils, Cne
of the most novel fcalores of Lns arcange-
nismr lies in the fact that the apark coil
prigmcy F i3 cormpeied im geries with a
A M, E. tinfoil and waxed paper condenser,
pach Az msed in telephone work, pa imdi-
caled, The czil thus derives juss suificien

: 5

Gabvanameter Mmie of Loop o Wire amd Mmgs
metized el B ke

wire or ronl atwenl 4 imch in diameicr and
eearly ¥ ipches long pnd bend it sa 03
o make o efrele § inches in diameter. Be-
fore doing thiz it is betler to hammer ihe
ende elawn fMlag, Bal do mos dnill tae hales
for the bindieg posts wniEl youw  kosw
where theyr pome 1o, Kext set this ug
an the base wih e bicding sorews, which
art hath far eonmsclien of the electric
curpent and sepport. i Y

Mest magnetize 2 ates] pewing meelle
aml L @ ese af fime theesd I::'I-E'-tFHII‘!!:_'r
c fime stran:d of silk) te the cenfer of it
nnd tie thz cther end on the fop of the
circle so s bz let the neslic hang i the
cender.

‘The cail can be made of severs! turrs
of MNa, 18 T C. C. bell wire, ete, wnd the
pamenetic elecl oo the peedle will fken

le greatly muliipli=d.
Contritatsd by | CHAS., ANSLEM,

vl pon
# B etk |.,:add-l',|;rw
FLepl & . ﬁr |
| 230
e A
T gr 71 |

Emcleivt Way {0 Ooerate Spak Soil #a A &

carrent through this condenser, which is of
consiceratls rapacity, vir, 4 A, F.

A DRIF PAN ALARM FOR ICE
CHESTS,

I wish ta eaake 8 eanizibusion tg your
magazine I the form of o "Drip Tan
Alarm® wlich [ belleve will be in demand
i mearly every aome.

Ins eomsteuction iz very eimgle dnd the
illoslrution makes it all wvery plam,  All
e is gieeded is an electric bell, ware, bai-
terics, an cmpty eondensed mille gan aad 2
glender stick or brass rod abuat 3 wh di-
arrecer. The hell is Tasfened an the side of
e e box and cormected with the baserles
as shown.

The milz,can © s sealed cp to Bt 83 2
Arat at ihe end of rad A, The other end
of A B3 threaded in a gwlvedd plece D This
In mari pwiimarel maks eonlaci across
thae 1w hrass asTengs aewn, which are
moantzd ot the fbee bage plate Two brass
YL pieces serve as prunnions for the shalr
pin o D=,

- 7

1] 1P

| 3

|, ‘I

LF 1]

A Jill
| 1

- /
k]

il
e -

T

srmads e Dlax Dvip Pan Al
Ay the drip pEn pets fall of water the
Aoat = rizZes amdl eventi=lly closes che
el gizmuit throveh the springs.
Cogitpilatid by
WILLIAM WARNECKE, [-



Aav, wgas

RADID RECEI "-'E PROTECTIVE

A very gimple method of protectisg wirs-
less receiving sels and abwo he expensive
and Felieste telophone roccivers in iof
eated by the smell sperk gap shown in the
theich,

This gap ix mrde np dmply fram a
counlz of mieced of frx¥h-inch shees brosd,
ere, Bsving the "rr»:n :.L:n:[lﬂF cnds polned.
A ﬁ;.up‘l.; gf ! Fard "'-E privals an e -r.'.hr.a;pl- pat-
fert ate moimded an a base B o seppart
|hr_« twa apesk map olscirodes D3 The gap
it made very ;I'-urt when supe is s=t, or
aheat LG4 g0 1-107 jrzhe TH is commen in

a great many stations, including commer;
giz| and other etatisng, 1o comoect one if
these om
Lexils

across Ue aerial ard graond
wnliere they join the Eslmumcets

THE

Hinding 2oty ars placed W the comner
heles mnd conoected to the end platss with
birosz or cn:-rp-e:r 5! :r||| The mia Timgs amd
waghers are then plared alternarely wpon

2|

P

|.he-||.r.|1¢ BEredin Instromenis hy @
I Sgark lap.

b1k |..1.||.I it .l.'l:u':. il is very adviashble to alpes
one cf Less wapa across the telephone re-
eeiver eord terminzls as shown in the dia-
gram, T beiznig the telephones and (G the
rr—r11:i.'t|1.l: Za Any h-:a'-r Fintic :Il.scl'.ﬁl.'_ﬂt
caming dewn the aerial will thus jum

these gaps aad proceed to earth witlodt a

ferfing The instrumerts at all. Suzh $1:|.1.I‘.'
disehmeges will toke the enerteet path via
the gap in preferees to the kigh fupedinee
girguil rough the phene windings,

A CHEAP MICROMETER.

The irnwing shn'rl.': o' o EGHEIMUCE 2
it I.-:-|}11|-|:-1'r.':' which give: :h.l.[l.' FENERL PEs
51||,,;.. agd i is ham Iy L s e [1I.IE|'I.IIE!I1-
of plass for comdensers, oo At G a
pieze of M-isch-somare heass rod. At E
Zro twa bEnss :.‘lur".tl- nets Trom an ald, iy
cell, suldersd %o r, C ia & Joexegon nulb
t;p:p.;»! g0 H is a beaas themb ot frem
dry htt ey oand saldercd ta G called the
anwil, The screw 11 s lakea frem oa dry
=l amd alinald have 32 threads to the {necl,
B s a waeher amd ghoeld Bavs four netehies
Fled i ehe edge. By unscrewing the srew
o= (el ttdaen freos Blee aswil H ol got
[=52 inzh; onc-half ture, 1-64 ineh, or two
fe!l euens, 116 inch, et A 18 on electroze
lenamby

Camt e albed tl"

ﬂ—”#’r*ﬂ‘ﬁg’

“Sedrtered

AMiciometer far Mpasmring Wire, Mede o J'
Piteh Sereer mnd Mokl

L Lateil T

DN AL J].". HIMG,

A QUEMNCHED GAFR FOR SPARK

Tie following & 2 Cescripliom of @
quenchiml gap which 1 lave vsed suocesss
fully en oy 1%-inel @il The main idea
may be chtined from the ghetch, The el
pieceg, A zod B, are of g-mch Gher, 1%
irciies apiiare, M ._.|.|:'-Ilt..'|l bcke |5'Dr=d
thremgh tke center of cngh and anether on
moresponding cospers, A =inch Dol
pagges thomgh dhe eer o fioles and @
l:up_'l]. c the inside to sueh a diomides
that & wasier having a 5716-1nch bore wil
fit closely on [z The kength of ilar thread
'L|[ 4‘{-]:' wl ons e muanter of plates esed
Six er cight plezes ef micz

in the Fucdel
e ehape showi ag O

are Hegl <ot o

Rimply Made dEeenchad Spark G

thz mica or oiled Lnen @wpe and the whole
fastened together sscorely by migans of
the eenter "nlde. The ap ark abinined weith
such b gap, abhough not of hizh fre-
QuEncy, iy |'||,|,[:-J.I and produeces a pleasant
miabe in Lhe phones £
Coetnbated by L HALLIGAN.
MAGKNETIC LETTEHS FOBR WIN-
DOy }"LﬂmRDS.

Far :gpqdlr and eHiar |1|_|1. —.|.-|'-'..||:; (]
shrwewindaw sipas or placards S LR
eoresit 13 maznehc ledters, as shawno i

thi £ Hlggtration.

o il dimnmiieers sy tmat ro
!hnﬂ' wiadsw i3 complete  withogt a
|:| acard. But in windows In which the diz-
plays are chamyed often the expeisr fo
painting window placasds I8 gewcrally a
eoptiderable item in the nd'.-crhzlri: B
coine,  In fact, some electric companies
Ly Erimm %) o 57 & vl doe 1he .'ﬂ';l'l‘l'-ll'.[."

H AT‘

T . 0&Y

Windaw Flasprd Leatdesi willh Magesrit an Thesn
Brilile S2nE 1o 20iskly Waks ANy
Sepn argsared

of cards with ealedy phrases, which they
claim supply & bnazhing towch to tieir dis-
plays.  The letters uied wih these max-
|-|.|||.. sigrs consisl ul' etal pattesae Taed
wills Iimavy baked whize cramel. To the

bagk of each letter is attached a EF:'-'I'!
recmanent sieel e Fragmel .||.-l.'l.|. “onelh
loang, The T whkprounds (os these lcbicrs

ane “wade of iron of us L ichmess 1kt it
can be hondled casily and ean, enkmece
ist appearanee, ke placed in ochere frams
of narrow bl neat desigo.  Whino o
[1.' cand far a wicdosw i3 wanted i0 ocan B
mnde ot o momests notiee with this oos-
1 |.\_|':|I plj:mg g TAllees i Bay des |I'-"'\.
plastliom hEainst the b :|-_'|-: iran backgroamsl
the amell Lar smecmct Soldimg the leiiers
in place. With this system the awart
WETS |:|||;- can be chas 15 nI' &% nilen as is de-

sired  withent additional expense JL"-'.'
form of wording Inyolts is |.1:IIE IV
sbie ta the window decosaler. Mo t'u:li.'lﬂ

is werd Ly the deves, =0 the cnly expensc
in e initial 2ok
Electricity mow pulls e Daats thiegasti

g Paicaing Tanal

ELECTRICAL  EXFERIMENTER 13

MaKING A PUSH BUTTDOK
BATTERY.

Whar would wou think f woa s2w an
spdinarv-looking pushk battan comnected to
2 bell willh pae wires, me lattery in lhe
civciit, and upon the bottaa being presisd
the bell [n:ra.ml vigorously?  The answer
lez in the combined push and battery bus-
fon lesirated o e O agram Treciear’ ©
two Mg \.-r:.-.'. PrmEs i thE butken
zover there is a cireclar earbon Slees O
tageiher -.wr romse Blotting paper B oand
'| ~u|.1.|l circiular piece of zins shees Z. The
butkzn T press n dovn X pgrinst the treated
Faper | P, pasiz A azd garben O thus ferm-

'.'5 il :l.-ll,l, T

‘Lhe blothing paper 13 Brak teeatad of sato-
rated with a eolutien made of equal parts

o HEadl wilseat Anw

A Hurh Huiicon Ehak i
rtaragl Hagtery,
of chloride of zinc and cooking sl The
Faper is cel slightly hinger than the opens
vt it earbon bk, 5o a5 to be Deld in
rI o prap prily, In .]1.: pirgpls e recese nrder
Lr M2z jreper 1§ ,.||.iIEIE1_ o slid prasie

r|.'~-]|: ap an fallows

Twy parts ot verized achestos; 10 parts
mermurie ammeniom ehlorides & pare ook
i wald and 8L part of |:||Ir.-r:r|11: nilver, Mele
all parts tﬂ-xﬂ1]1-:'r cid after they have
coalzd ruTl.l:l.e:nﬂ}' they are polverized. Thesr
min wp @ glifll paste By adding slowly
"'|I orsle mine and wafer.  Fill 1':|q carhiore
reoess A Tall of this ooste The zine plate
7 whigulid |-|.' it !’_3 JI:l.'.Il:'.! (15 EATFF s
Zizmefes, and the casbor in proporticn,

This battzsy push butten 13 copehls of
..ril.':.l,h_ LG vales, wsild will Lest [aur ar |--r|.-
weekd &1 naPe 2n th il l:h:lr:'l_‘ al :-r:mnn
|:|l:r ng paper. Thiy eonawdess et the

aiing s ':ﬁhlf t3 keep che bater n:l'-:ult--
fer practically air-figh*  Soch a devies i3
cicful im maey ways hesides jds “rmage
effesr on the uninitated, win will herdiy
apaaect that such a small device containg a
Fasbery.

Y 5QLEERLES-'E I:IETE-E-'TDR CUE.

Thiz desector cup Fas heen devigned far
l'I.i: purpose of climinating the wee of o
> semperature wtoy apd e ecmable =

7

T

syl g Ga
b
|

restalds Are Feld In This Cop by Throa
Caapresalms Caps

omith chanze of erystala '-'=|LI|'.u.t changing
Ie ewd There are Tw'es iy te—the baze on
which she orwvstal stumds amd the shel

aal '.1"1 ravcers the crpsial.  “The base v a
sircular plees of met '.ul cne imngh in diarm

cter and thea 1¢-I o ke gldz bl the way
arocmd.  There is a thaeaded ‘shank on the
attann by which the cup i held o the de-

pepdar base.  The sesond part of the cup
iz @ hracs ghell or cap to £t cver the hace
amil =eren down on the emesal. If i=
fireaded an the imeids Lo h2 the theeads
o the hase,  There are earraratlong
aroumd tha cide of the shwell or Loruel

wive A hetter prip

Eubanited By GODIFREY RIGCEY



WIREEESS—DEPART ]

el el vl

Wireless Telephony and Telegraphy on Union Pacific

the rlecirical laforatory and raile

WY CRarent 07 WOrs of Wirg-

lers welegraphr aad telephops serv

Peg, wihich haz 1aken plaze oa he Ualoe

acilis al its sheges s eadkpacicons

chrough the cBorts of Lr. I, H. Mdlswer.

the wireless experimertal engineer of that
railway sysiem.

Thr. Millener has wwde sawne iniereating
exgerimentd on 1ae Uilen Paeifiz Railroag
in the Bme =f comeepication beyween
trainy, und Lotwoun statices amd aiis, by
witzless felegrazh, wirtless teigplond, pnd
by wire. Zle pomnts out that "the comniod-
ity mesr im deémand i3 the wagld pe-daw,
and that whicly Uie warld will par the Sigi-
ek for, i3 speed, The sccood o3 ssiely. at
safely lowers the prize to e peid In.'l:.ruell
and amy instrumect or i which wdbl ald
o thrse two great commacitics st have
a valwe o mankind.” The elevatiom 2
Omemha a2 1200 deer, gradnally rising nomis
an elevanem of H,-I'rl'l'l el 1% reached at the
sumniar of Sherman Hill, 1r'i"|-'¢:|-'l'l_i=:- 1_i'|
plinaing for wireless pelegraph smiions this
elevation Las to Le taken tivlo onneide-lion

It is pointed eat by Lir. Millense that pn-
ather thing which eatirs very comply into
the consideratiom of e a-l.l'.lji;r: i aalic
electricily, Tm oswmaner dhe statie sleciriginy
betwern Gecen River. amd Cheypenpe W
and Sherman Hill, Wyo, cusies all sois
af disturbemees widh Lok xiunﬁ]i, taening

r'-[\HE accampanying illastrations show

theanr mn®, and secasionally petiing the wirs L -'

v I

Railroad

By Yrank C. Perkins

Marl Ph“r_, wind & 10 ke, &t Geeen Bives,

The sabicm a: Cheyenne is to work as
all tises. day of mdghs, at Least as §ar East
13 Omabs, aad we hoge an eqaal digsance
the aLher side of the moomtaine. The foar
salions=—{imaha, North Flatie, Cheyenoe,
and Greep Bover— will thuy worl: togeiher
at all fimes, and in all cpmdtions  od
weatleer,  In the telephone recetving the
message {roms & hgh eycle, kigh frequency
graden, it i a high picched nae, sim:lar in
chacaeter to the zpand of a wondrg fork m
1% yikrations per weomd and o3 midich
plepsasler to lisien 05 than the ofd 60 cpsle
I nate. The sound alse ba&cyg ::IiEl'l isi
pELch dg et confused wilh static =lsciricily ;
ghs one ol dthe greatost difficultics of 1he
earlier wireleps dowvestigarore i done away
wirh,

Il.lpnn- Pitalas 53 K. W. Radio Trasstarmer,

Leli-hand T#hote SHoms Linden Pacific B B Wirdless Latesalory. To e Right Do MilReners
Aerial wCheme for Ledomaollyes.

telegraph waf of commissicn.  Thkeeefore,
as a resnlt of sxperimcnt ib waa dasided
that the induction cell meshed of geserat-
ing wireless imputees, or waves ol the
gycle, mliernalimp isfremt vancly, wiould
Ry l!rr satisfactory i SOF, €VEN if minz meg-
sapes ot of Ea wiie _EH‘H'-"“! '-'":"-"Eﬂ.l"
and the ten:h mot so, fale weald iaall
p:u‘.u',:il-":.- mnake that messags the pouk ina-
portans ane, ]

Tt i etated that warivas schemes were
ried, but it was fenmnil 1hat the I:r-c_!-t b
gelty eould arly he asturcd by using o
higher irsguency tham €0 cll._llclc;. Theie-
fore, fer the stations at North Flalls, Neh
and Gress River amd (Feyepne, Wyne ol
wis plaried Bn wee g femuenzy of oboul
350 cycles transiormed up o about 12.000
oty in Ao efen oore transfoomer, with a
§ kw, gemerator al Cheyerme, a & kw. of

ML Lo aerizly, o caleneoe, il esid thal
ia railread worle it iz absolmtely necessary
b fwawe tha anteimie flaie amd conspiack. Iy
the first insfallatizn of the winchess telz
proph staticn B ip Eposiail: @st [ coms
plicaie masters and to make dhe olsine
aimple amd ensy o orepair

It is weged by D, Millener tkat the pres-
eni genceney bz towsrd using complicated
apparales asid tlgt ihis i mal pecsisatyl
the simpler the betber, It bad been found
thot the use of the fat-top ships' antenna
is marte prectical than the weboslla type at
acations, aml parallel to the s7ack, clevaled
by iwo sell=smstaining towess, e height
of which should be ot least 210 fest and
ghould e eomsiruet=d o stand a wind sirc
of [ mikes per Lour, a0 least, 23 we noe
buslding the wirclsts to wook, whern the
wares oo Jown.

T4

A HOVEL DETHCTOR STAND.

I the illustrazion heso given ix shown a
novel wailin deestor stand, suiable £z
st amy crystals, sl an carbonmmdum, g
fon3, and siligon. v Ras a rototive arm,

Corbsrungdum Deiecbor with Clamp Mezmbsl on
Fotatafls Aam,

pivated at the center of the base, which
AT CArTicE &L I8 SAllér extremity on up-
:I':E'_:T. This siipporis a ;::EdiLE roid. havin,
ik i3 ¢nl a “deawing pen” typs of coysia
clamp.

A grapiale or mekl point is fimed ad-
Jnstaaly on I:I:|t ather Jn-li;hl arm, Henee,
sk any adjustment desired el e o0
fanped wiia this simple, ver ingenloug, de-
i,

A MEW WIRELESS VALVE,

The cetion ol Lhe kathadic derestor or valve
e based wipon the peouliarity of hot, glow-
ing Eadies o zeml oul pegative emissiend,
wlsch make it possitle to fonize the spres
Bxwesn the two elecirodes of the dedectar,
Thiz coakes it possible to cse the valve as
a vwirciess dedectzr, for the reassn that (e
riceived alternaticg currcmts and  ather
wrr weak electromotive forees will
cranged ickn urisdireesioral coreemts, The

New Form el Eleciron Eedls ¥Yelve

] pnwur[u‘l the smissions are, the maore
sensiiive suck 2 valve will ke, The new
Hobwech walve tecently Invened has a k-
thade or 3 single metal plese whose surs



Alay, gy

faze 30 o tlres g great as thase thot have
boen amed heretofore imothe awdion lype
valve. Puerthermorz, this surfaoe is cowe
erpd with & certzin axide which has been
foumd m# Leing guite nesesgary for the a-
tes,  The distares beiwesn the zoode aml
kathzde 13 redoeed ta A0 millimeter; on as-
coust af this very gmall disronee betwoen
the znode znd katbode, one ebtzing 3 very
stramg amd sure action. It s, Dusglsermare,
ot nesessary 19 fake any f the erdinory
cadtiorary fEEares ng the epzratlon
of the vave. The temperature of the ka-
thode must be capable of being regulated.
and the apode Ip placed in ez with dn
eettomaiive force the pame ag [n other
vakyes. +

This mew valve kas boen wisd with great
suceess mt the Pacie Eiffdl Tawes and m
the Arlington station,

VARIABLE CONDENSER SWITCH.

It iz invarlably the lack of adjustalle
condenser capacaty 11af canses 1he harm-
ful spuitering aad sticking at the vibra-
tor contacts spark coils, mm oon oa
fairly h=uvy current,  Furiberesore, the

cold water w rersin che temper of che
sfeel, Serew these elamp contacia dowa
a3 showm

Fig. “A" ekows she uppsr side. To
get Lhie wonden wheel for this park, saw
off one end, *W", at the spool. Mcarly
opposite each ather (chout 160 depres:
sparty, cul two groovss, G and 3 oo
this wheel, From the shett copper, cut
& ¢irculor blade, "E." 33" wide and 160
degress long, The ragius for the oni-
side chels Tor Uiz s D267: of ihe inside,
1% Cut & alit " decp, M from <ach
ead of the Blada) bend (ke copper 2roend
2ol Eerew b e wieel a8 alown BL G
and & m bigs A" apd "B g the
upper side of W™ fcrew the restagEular
picce of brass, 1x13g"; tap it to recemve
ar B muarkine sorew.  lerd cne edge af
the Elnde st G down o the dise will not
balk on swarting past =ny ewitch com-
tacls

L @s the tuening fed, an 8-3) machine
sorew fecnished with an infdulated kneb,
indicator, zml checkeat.  Iis bemgile ofe-
peods wpon dhe thickness of the corl base

[t now feragins bt to nssemble the pacts.
Drll = 570 hole

threeagh the base of the
apnrhk eodl Lo pecsdve
sengw YDV Pash "R
idler i l.]'l-!'illt’:n. A
shewnn m PFig. "AN
Screw gl pazta shawn
in YA" o ghe under
alde ol the kase af
the eczal  sepew LY
down  through “R';
surew oo mnd tighteo
: the check-nut  When
thie Gmeh YD iy durned,
siz wvasiations in -
meilly s secuted,
Merfe san be had By
adding  addivdenal

ipring conlaste

Ll P’-.?ﬁti.hu‘hrd k=

fg €

wwich, dsiimg by Movin
G d e per g rll'l'-liﬂﬂl Sy

stmbling block in making & wvasiable
condenser is the gwitch. The fullowing
iz a d::nipLiW| o an efficient vaziable
gwirel that s ezsily made "

The materials meeded are mswally ly-
jng about any expesimenter’s warkshop,
Procure 2 piece of shge-copper of BEge
about Gxd inchea; half dozen Lrass-
headed tacks; an old watch spring, about

* wiile; a piece board, b
ineh: gn oblong pleze of L/16% brass,
1525573 and an erdinary spool from mag-
el wire. s

Fig. "A" shows the bottom view of
+the switeh, with condenses cnanections
{for six warintion=. Tigs. "B" and “C
ahow the tlirse parts of the swiich de-
tached, : :

o de ghe base, shawing the s
clamp eanfacts at H—IL To maks this
part, take the piece of 34 lagrd, Gz
inches, 3ad Aeill in &t a 5167 hobe for
T, Fig. “A" 184" from one side and
244" from one efd. From center of "07,
with radins 387, deseribe an arc.  This
will [orm the onier hausdary of the
springs pf H=—H.

To make the clamp conizcts, Hst
beenk off six 13" picees from the
watch-spring,  Cut = peuarss [poun

the copper plate, and. with large shears,
clip ol the heads of six brass-hoaded
1weke, On one end of each plece of

spring sedder vme ol e copper squares;
omt ke oilies end, & beass tackhzad. 0
eaurse, the saldering iz done 89 the con-
care side of the heal A good plan s
1o clarp the springs down. tack Leads
and er squarca in position, asd o
drop golder on cach end. When the sold-
wrng s finighed, plunpe the 2p0iogs inlo

= Metal [ias Soescisively Under

MAX EPETEIN.

A ROTARY SWITCII TUNING COIL.

Thise madia aferators who belirve (4 fun-
ing coils will find 1he cns describied in the
?;qqump;m?-iu ill u:lr:-ﬁnlt ol Do u-id-,-.l..a.'.._l:,—
interest, a3 the awitch pontrol i3 rotaey in
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|-:|1‘.'|1]|': g ofi a mogden ring ot ocur by a
fred saw frors while ping, of ofher wopd,
to the dimznsizns goven i Fig 2 It shosld
be sacdpapered smmasih, .'.L'n-; th= corpers
rompded. A ecar ef rether thicldsh shellac
s given il anal, while yet sl,'_;hl:l: gtickoy,
Ili ig_ wennd with ane laver ol k E.LkE.

» L. mapnet wire

The winding 5 dofe = Erst plazice the
wite ot posmall bobb'n or stich, cet as ag
Fir. 2 B. It 21l the wire is inesnvenient
te handle at oce time, it may 0 wound on
i several batches, Deing sers 1o faldes gl
th= JoinER SElWerln GAnalis arclinns whern
the wire ia jained. The ¢ail should be well
ehellazked or, better, baksd gut in the sven
wry Etrlllilu; varnish atwer i1 ig dry, The
patha for the roteeing Aren eomtad] whesls
W, W, on arms L. and L ase sandpapered
or geraped on othe wop and bedsom of the
eml  This eail '.l-in-c‘l.ub; 1= Eu-_ld_ Jor wlrwz
1A msderd wwith ordmary acrial.  Vari-
able condensers will, of cowrse, SoacEf P
mave=langth figure,

_The other dokzily are perceived from dbe
dizgramg; the operating psinclple of the
switchies ||."i!1|:_l; ihat hie smallea lever |:_L.:|-
mod rolsled niids of a complkie fiker ar
hard-rabaer  gleevs,  with end  wacheors,
plagcnd o the cenzer of he larger moviag
sbair, which is threaded, as indicazed, Lo
receive suwitpble check muats, A pieee of
1532 dmch or 1/ Inch Brase siefp “X" i
plaged en the mnder sids of the i cever,
3o that contact s nade wiath the larger ro-
wteg spindle, 5. Coatact with the small-
er spindle atcacked to lever (L.} iz main-
aiverd [hiougl tlee hezss fonl hearing aoil
wirg, a3 shown.

The while Enstrument is mounted noa
well-bndshed, Bg=dweod exse, or az the
mmker may elecs, A hard-rebber top makes
a fine appraranoe, wod it only eed e abal
W oinch thick or Less, if backed by a piece
of 1§ imch or % inch wosd. Sauilable dialg
are arranged for the needles (see Fig, 3)
o malizaioss 1o pass over, the acals divi-
siznd beig g degrees, ete,  The seale far
the detects e eirenl: alldes shou'd bz marked
“Dez® amd the oroiml smale nspikedd e
condingly “iramnd”  “leat the assembled
skaft with LID wolts and a lamp 13 20 that
they are roromghly dnsa'abed fvom each

R P Lo,
Figd 3 &

chazscter, itstead af the more eruds “arm's
leegil dype” with sliders an bars.  Thia
design, fere offered, is efficient, bath
mtchemicelly and clecirleally, and to give
reater wave leiggil range 3t may e onade
arper dban leve sbowit,  The coil proper 13

— e S
Easdly Conwralled Hatary Type Tunimg Coil. Sidere ars Setufed En Cenier Knobs Flvbed with
Indicating Peinte g=d Sealee,

otlier, Diugram far standard rnaec Hio e
ace given &t Fig. 4.

Wireless telephony bas ’.;u::.l seecessfully
tied cat o T, To & W, railsead cxprosa
Lrains,
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The D. C. Arc for Wireless Telegraphy and Telephony

Fig. M) is almost idential with that
af Prulien, sxcept that Be employs
:Il:u1;r_l1 vapor in 'J||i|.'i' of :l_'|l|]|:-|,|E1.':I.

The Dubilics Syateed,
This is andalher I]'_l'ﬂrﬂ_gtﬁ'l aFs BYElem
bared on the sume prnciples. Dualilier

SI.TTH'. I De Farest's mcthod [=ce

nn;}h'u}'ﬁ am air-cocled are, ard the can-
pectiond are o arranged thai the ozcil-

et

i

Fig. 8 The Lepgl Ooenéhed Afe High Fres
quensy Lemarafers,

lations of Lot she primary and seconds
ary |:;i[|_'ui|_g: PESE ACTOAS r_||r ER g e The
connections are wory similar to those
psed by the Angle-French Wireless Co.
lide 11. e pow come [0 a method
of generating H. F. cacrentd by means
of o number f arcsd i 2epies in air (see
diagram L0 This smethod s e oit-
caamie od the wark of Doddell, Campos
and Mosler. It has been thoroly de-
veloped by the German Wireloss Tele-
geap O in Berline Whea a supaly
voliage of ZI0 wolts D . 13 employed
gyt args im series are reguirgd. On 440
wirlis Lwelse are iecessary. The ares are
struek belwesn waicr -codlod arbom
angdes and corhon cathodes
Fessenilen.

We now ceme 1o the work of Feasen-
dea.  Thoss who have rend the acccunt
cf bis lectare deliversd to the Aumerican
Tustitwte of Elecirical Engincces in 1508,
will appreaiate the endsmois amount o2
work that e hag done in conneciion vith
witeless telephony.  To 1906 he constract-
ed o 11, I°. alternator, suilabic Tor wire-
leps telephony. Ti wae he whe Gest uded
a microphone in the aerial circoil {sec
Fip 113, Tm 19084, by the uszoof teleghone
relawa of hia own construction, he defafi-
strzred the possibility of coomecting =
land ilelephone line tn a wirelezs tele-
phane atatisn, I swill read the followiog
acetunt Froes his lecture already referred
l4a:

“Ax it was realized that the sze of
the wireless telephone woild be
seripeely curtailed unless it could be
aperaled in conjonction wath  wire
lines, telephone relays were invented,
hoal for the seceiving 24 tranemiss
g ends, and were found Eer aErale
fatisfzctonly, apeseh being traBsmis-
ted evzr a wire line 10 the soilen o3
Brant Hack, Mass, re-fradosciiiol
thers wireleszly by a telephons relas,
recerved wireloasly g2 Plymaath,
Meope, and there rc!l:.j'td oLt agrain
i apnther 'rl.;u: Tinee,

These tests were wittessed on Decen-
Ter 10th, 1006, By & member of scienyfic

(Continued)

men, ard repafiead in the Amrican Tele-
phore Joaroal  In 1907 Fessemden snce
cesslully trenamitted spzech bebwezn his
wireleza sotion at Brant Ko<k and 3 gfa-
tipn In Jamaica, Long Island, = dislance
of 5 bpr 201 rilles, 17:'1.1:-!!111&“ has also
invented a balares methed of simualtane-
eng transmission 20d recepiion.

For she balancse meithod lie mses a
phantom aerial; this eiremk having such
copacity, inductance, and reElatEnee a5 io
balance the radisting antenma: also an
iisteriergnce preventer, one o Ieagen=
dep's wpventions, one side of which e
tuaed (o 3 wave length of tie diszane
tranamitting statbon,  The adrawhack 1a
ths methad 18 that half the ecncrgr is
lest, and the convereation & only half 25
leud ag it would etherwise be

AR diagram 12 88 seprcacnted the Lepel
systermn.  In place af a hvdrogen oo,
there is o form of gquenched are. The
instrumend consists of a sheel af capaers
piiel 3 ahect of delta metal, (keth of
which pre water caoled), between '.THIHL
la & shest af thin paper perforated with
a amall inle at s ceree.

This opparatus ¢an be operated by al-
terpating current, in which case it acls
A% a qu_gm_-'lq_-u,l spar-pap; o it can be
cperated dircetly from & ¢onstent cur-
rent supply, provided thes she ‘.'UJ:IJ:E.': is
sulficiectly high 1o farm a sell-zinkin
arc between the copper and delia micfa
clectrodes. 1t may be ¢onpecied 9 an
inductence and capacity in a sintilar man=-
wer to that emplored for an ocdigary
spark-gap, but in practice it i% connesied
af ghown, so that both the primacy and
srepndlary circuil oscillzfions pass acroes

He

The Arpglo-French Wirsless Co. own
ant oaerate this sysiein.

Hige 13 shows_ the receiving connges
tiots Esed by the Anglo-French Wireless
o, There is mothing  extraordimary
abmt the eannections themselves, 1 am
skawing this diagram Lecases 1 think
the exirsnely nest arrangement for the
inductance may hr af cnteseal. 7L a8 40
tap of a table; a large <irculir hole o
con at it cemire and an indaciapze 3
wound in a proove cot im the piecs af
tae tnble that was removed. This i
then pivoted across the gircular hale in
e izble, Indectance 2 is wound oo a2
progve in the table top, Industance J
13 weound in the form of o fat sginal, anc
the board om whizk i iz wound 5 hinged

Fiz. i} Heceving Sk Connesbian of 18 Aggzhos
TFrencl: Wirelege I.'i-:l-.u.'iI‘:tl-: Hoavel Loupler
[ n

tor the unders:de of tha tabhle and <ap be
putled op and dowr frem above by 2
grrap 5 to alter the coupling. Industance
1 & alsa torrable on s pivol, b3 alter

the zeupling.
_ The Moerrettd Arc )
Therz s ;t:ll_!l1ll_'|.' [l;,l.'ll. Dl wre wliicle 1

shonld menbidn, wventied by J-I:l:'l.‘l".':t'.
It ponsiste of = cooper tabe gapplied wizh
water. An ace i Etrock between tlic
waler and a roppes rod; it works Gnoa
high wwolmage direct current and the con

mcctions ore the opmee as for o hydregen
- N T -|:|1I:i1:.:|ﬁ|_|'|5|. Hie ]:lr.H|.1|.'|.'|J :l_:. E

very rapil exinclion and resiriking of
the arc, probably cue to an aztion like
that'in & Wohnelt interrufier.

Im conclusiom, I should like to sy a
word or twn as o the mwost sottable
fgrma of microphones for wircless tele-
phony, and just a3 word with regard ter
Celeclors aind fooviving sppoesius ne
of the greatest practical dulfeuitiea in
wireless telephany has been ta dind 2
microphone capable of carrying « lurge
currer.: willout hecoming “packed” or
overaented.

FIEggEpEs © & iy
dosd i ANTEEE pod
ALy ek

Fig. 14 Twa Typed o YWerrrid Telefhose

Tracamiiiera.

with & small pmoars of
3 ave beon this evening,
aln opdicary Ysolid  Gack"  mieroghooe
apdwers quite well: but thia i uwnswis-
able for usd with laege currente. One
war of pettiog over the difficulty 15 (o
connect 2 mamber oF similar muicraphanes
in parallel, with all their mouthpoieces
conmected (o one ira . This methad,
however, is not thoroly practical, as the
conductivity of cach microphore vorigs
fram time o time and thers &8 the likeli-
hoeed of one or more of hem gver-
heating- )

Faggender In 1906 ‘nvented the feer
seally praciical cmeloir graisn wiceless
micrephioas, which he ¢laoms will carry
a eutsent of 15 awpe, without packing.
The Bgura on the leli-hand side of this
alide (Fig 24] shawe <he corstrection
af the instrament, The carbhon groins
are held in a @eall chamber cet inm the
centre of a dise af =oap-stone 5" Two
plat:oum elecirodes at the back nnd frogt
&f the ¢haimber are water-coaled, &
small roud pesses through a lole i e
front water-cozling tnnk pnd eleeirode.
conmecting the d::lghrzfrr. D it o amall
:;;n!le- or plunger in the esmige ol the
grain chamber, whieh fs aaly hali flled
with earbon greins by the vy,

abilier cice 2 semewhal similar mi
craphane. :

“Lhe diagram o the rghi-hand aide af
thiz fipure shows a Chambers” lignid mi-
craphoae. This is anclher foom of =i-
craphone, A small et of acidulated
water passes through & nozzle © and
plays wpon the awderside of the diz-
phragn. Whea the disphragm wibi-ates
thers i an alterntion of resistafte of the
Hguid az 1his poins.

(Ta ke cougfneded )
 MOERISTOWN RADIC CLUE.

e anmmleur vacio A S A LT olEs
fown, 'a, kavye crgimized and il thenis
zelves the Narriitowa Radie Clak.  The
officers gleersd were: Earl Mopre, presi-

CHanaers” Lagaan
M opFrany

When dezlin
power, 1§ I

ele=il 3 LA TS 1 egser, Voos=jimeeulent )
Lharles Walte, ssretary; Rardeiph Ho-
fand, treasuree, and Zamusl Flace, cen
sulting ecgineer. The elub would like to
hear Trom such asiofmbiens,  Marrislawmn

Racte Chib, Miain stret and Frankla ave-
nue, Woreletzwn Pa.
RANDOLPII ROLAKD,
Treasurer.
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IMPROVED %%HICAL TUMING
A deride] improvemen:, which (4 mop vegw
well kmown, by e way, i the design apd
gonstrochoi of tumm gz omls for wse i wires
less receiving sete is showe in the illus-
crasion.  The lmgrovement, gameral, is
hasedd an fhe fae that wilh & dapeicd o
conical goil b3 possials do grendly ingrease

i
il

!

P ]
e
.

I

Contiad Toarm of Tuning Csil, Daually Oifcieny
ta Lengy and Short Wasgs.

1ae flax demaliy kn the segica of be kesser
dizm2ter turns oo the 2oi] whens anly a
small inducamer is wsed in pickiog up a
eetlan HIEIIIHI comuag e o @ shiwl owars
kagta,  When a longer wowe H‘l’i_lii'.ii is
belng recsved, smy part of the coll can,
of course, e wsedl. The filea, of course, L
be Eollowed i@ always b inclide as mach
as pogsible of the emaller end of e codl
1o sl be evident at orsce that when shord
wase lengihe  are Being received mach
groater officieney in the instrursent wall B2
the refult when the teres of wise are small.
Thix iz 1l ez w||_l.' exlra I'.arg:.- leans
eotizlerd aid tmimg ocils pre very inef-
eent on gmall wavz lenpihe where only &
fewr urme of wire «an = vsed, :

A cnmran form of comienl lesizg eoil
iz, @z showdn, peovided with tea slidere,
The wood dors on which o wimd the wise
may be twmed in a lathe or can b made
mp ot any cahinet mahkes"s for a fes cenls

It may ba gagpeeted than the conkal form
e wwhiel de owisd e wiie Le apade ahnat
815 jmees dipmeier nf the small end asd
i inches dinmeter at the lorger dnc. [t can
tie 11 to 19 inche Dong 2ml woussd aiilione
lver of Mo B4 fmamieled] maiprsed  wind.
The wire, of course, is scrapod or sand-

eecd frez of insufation in the two paths
wizpre the slilsrs are fo make emact, 12
is commneeted a3 nsaal & the fadss Femining
cireuit.

T FORM RADIO CLUE,

[n Dreesmber fagt membsrs of sBe
v, &, C, A braack at Ashary Parls, M. J.,
tiiteresled ir wirpless rr'IrE'r:.F-'l:].'_ ER
wemablod 100 the Surpeie af orencizing &
wrieclefts clehe Jewe!ll VanDwke am
Hareld Warren sapervised the elole .5
in the pompade of M Warrei 8o tesch
ke wirclezs code to the members, and
there 18 ny dovld bl that wilis o shars
tigee 171 members will be able 1o e
eeive meraed micely. IDMisng tie past
!'gl.-\., wEgkd EX |:!i1||.|_'||.L|| carsisl an i3
Warren nnd VanDigle have in a large
meadiife beon succeasful, and meisames
afe constantly being seepived, Mr Van.
Dvice §x camsitecied swatls the Yanlhvke
Ft-:lr-i: Lgmpany,
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Novel Wireless 1'elephone Microphone

As ingeniows wireless tslepione mimos
phose desizned o easry gevernl amperss,
ard which dues nol heat sindisly or “pack”
73 ordinary sarben grain micreghonzs teod
to, in desesthed by B{r Echeidt-Baon an
T. 5 F. Our cuts of the instromient slow
1_14,,1,;3_-, its movel measis i handling Beavy
vadiophens cusrcnts witbout gves-henting.

Eederring to the aligyeam we peroeive az
Fig. 1 a crosia peetian view of the “con-
tinwously eememed” corhon prain micre-

phoae,  lata the hopper (8} @6 placed a
:iu:ml;lg of carbon grains which, af fanfis,
drzp down and against the wvalve at &

“Iis walve (07 i3 meusted on a plvoted
beam cr lever {37, #3 that the twe mague
coils (1, I} wn et anothe iran acmacare
sccared b2 the end of the bever. Tha cuap
{107 eatehes the carbon graine as they fall
1krouesh the opening (3}

The walve [5) mag be arrangsd in difs
fersnt ways, 23 at ligs d i.lld‘__':l, E-:,I:. 4
being an engalar valve and Flz, 5 a conical
seak.

Mew ke aetion of the microghane wdll
be repdily undesctood from Fig, 4. Hee
an ardimary microphone (1R} ereafed varys
ing electric corrents theosgs ihe prinary
cirenit (17, 18, 1% $0% of ae indactien coil
The setcndary Srewit (210 23, 0) thus
e The magnsis b exerciic a 'ﬁq.n'::ir
mapreic pull on the kwer (3, which $3
mzurted on a circular metal dBohregm, and
which wbrateons I_I:Iﬂ'rl.'\.r"\'l:ﬂ'lll u'lll'l._! = vrale
anilalations scearring af (18], Henee the
wikratosy mevement of the leves and valee

laiing correst.  The sousee of hioh fre-
wa, betodc

i nEnCY aprenl fursent 18 mat 3

Flg. 5. The Cartwa draln Sireams Mlerophone,

mir b2 a cadis-frogsency aliemator ar a.
Fouglgen are generanor,

haagn

R

Ty

Sertlen of MErerhang and Cironig .A”_lﬂﬂl'll'lﬂu o Fallisg Caffan Ursin.

{3} will cawse a changiap quantity of oar-
Lbem prains (wish consesuent varying re-
siztamce) 10 joes theouyh and letweon the
Duawi l_'h'l."nlllh E“ .i.|||:1 f."i {I-lh |:II ﬂ]'li,'J

Vig. & B a phetcgraphie illustoation of
the device jmst deseribed, The large horm
to the left l=ds 1o the microphaone, while
e 1'||'|-:.| apeld meow uwt the {ap conkal e
W CRrEan :riir.:.

will thus vary asd eoncrol the acrial oscil-
TOUNG MARCONT RADIO CLUR

The "Youag Marconi Hadiz Clui®
mes 55 the home of Albert 5t Cwe, Jo.,
319 Harcigon 5k, Marquesee, 3izh, and

ag eleetivg of elfigers ook 51;."1". The
mlhecras are a1 Follows: E
Drapgident nmd Seccelacy. Albdrn IS'I..

- . .
oy, Jres Viesspresideiat, Heriaaa ZFill-

cer; 1 reasaree, Adwagl Laiadsieom: Chief .

1_']1:-;:-{.‘.:_‘:;-. Welter Frie; Arcizt. Qpentor,
Wil (Gasper.
We would

other cluba,
ALRERT 5T. CYR, Jr,

live 1o corrcipuanad  wish

COLLEGT BADIQ CLUE FEWE

Az the last meeting of the Cinh, arn clec.
tion of officers for e enaning year resnloed
as follows: We, U, Nolen, president; Earl
E. Zhader, vicr poedidient; Phil W, Paliz
gacretary. and O €. Parda, treasueyr,  Jack
Sarsylhie 1= clenogragihgs, Bevera new
members wire adnailed and a plan fog the
veor's work purtingd.

PHILIP YW, 2ELT=E Secretary, 613
Adans Avenice, Memphas, Tenre

A roand mazZne! oab eantxlag che least
resistance with % given gome weolios,



IN HOW-TO-MAIE-IT DEPARTMENT

This degasiment will award dke Sollawing Enulhl:r
thid diperizont |: 1o eedsrapiEs

Th: idza ﬁ[
INI;I :p1.|'|:|:|:||'| ed 2@ ths El:rl.l:
mike lI:.| "

MCET |f'..-|; ent, "W wil

1) 1:-| i ::IL degarkmest,
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bt 3 prize of Bopn, T ||:'|h|q noed col Le wery clibpate, and reugh f.ll:ﬂ'll

FIRST PRIZE 53.00.
RUHRAL MAIL DOX ALARM.

I herewith give 3 seagestion which [
2 Emie wil |rml.l the eve amd lusts of
evervome living in & rural district whe=re
the mail {8 plated in 2 woodecn box Ense
tened O 4 past by the roadside. The pur-
(R o my sugpesiin is io Hawe Aan ans
oguncmng bell at the house when !hr mimil
iz flced in the bax by tl:n: mall carsies
and thus male =z Joog w:.u; EMECEREAEY.
The only ﬁ!'rln'li‘ receasaty s oan elaioe
bell which maoy be boughe al any stoce for
2 ocemtn A roll of snsidated Bell wire
sl alse e used. . To furnndi the curs
pend tws of theee ofry ©6lls dre o b= pro-
cuged. Two cells will be sufficiect for
any digtance up to 2 feet Cut cne chin
arans glvgp, as shown o illustoaiion, usil
albo prosuse a mcial lid to foren n oover
for the box. DBoth brass sirp |r~|I meisl
ouver ure each put in nuu:lr'.qcl;lun with pwo
copper wires strung da the Bosse. The
wircs arc simply tacled (b stpples] on
semall P-:-:u griven in the ,gp'q-l,,nd ad e

!‘l.'!.l: al the wirine, as shnwn in ﬂl:axrq-m_
is vory afmale, T he idea of s AErangc-
ment dp o follows

A socn w2 e smailoas s the d
and places ths mail fn e box the melal
lid ezmes In ecanestion with the brass or
meial pirip angd i ocmimes the Bell dn the

1 st ﬂ-'-n-'-ﬂ-

"'.:.1
el i
.ﬂ-"""".'..F ".'i".:#' w.-'l, .|-'

J.-'-"i'.'l.l""
n ;

First Peirer Muorel Mail Beax Flectrie Alarm Bell.

HckEn 10 L'.|.r|5 as @ sipnal that the "mnil
Dus gerived.’” Hebmitted
WILLIAM WARNECKE, JR

SIMPLLE ANTENMNA _':'EI'H'HE{!-T':IR

,.'i, VErY l:|r'1p||: and efiivienl anlenoy ckis
tail “'llrt eclor i |l1u-~-,q:¢.l. h‘cluw- T 'nf
tvomade up from o copper
hrass Lag ghout '8 bf ..-"I by 23 incles
Mot eF mere Mo, BE-33 machiie weews art
rapped fieln e bar, and these are fur-
nished with washers uender the heads, eo-
abling the Moo 14 wire ratiails ifrum the
aeplal Aatstzp o e clanepal securely,

At e lese, where tise main lemddin wise
or canblz goss down ta the Instrumemts o
ligttaing gromnding switsh, a heavier ma-
chige perew is firted on the fae, “This may
Le ubout Wa 1490 siec macking serow,

17 the Ieac-in wire is lasges 1has Wo.
il B & 5 oopductsr it is lest o serew
a lng ucder this serew and to sweat the

SECOND PPRIZE §$2.00.

THIVERSAL CRYSTAL DETECTOR.

The following robtes, in addilicn Zo the
drawimgs, will explain the m:l:huFIiLm af
this crystal detecdor. All matecials ot
am hand can e booght ol a nomsinal cost

Hey kraob A shoald he bored through

THIED MRIZE £1.00.
NHOVEL BIURCLAR ALARM.
Herewith is » plan for o simpls electrid
barglar alarm.
Irst, gprl iwo peces of springy lirass
and kesul dhem =5 the shape showa o the
drawing. AMowsat them en the window gl

Erxemd Iriieci

e brase bushiag to g:rmll the passage
.|! E|'L-"- E|I1'|:.1:||_-| |,.||r|'|_- A agiiale lixass
wasaer, [ ix asldered en top of 2 and
sne binding post F 1o the slde of D This
binding poit can easily be made hy fling
down the bead af a 1uH.:|:||L At iaker.
from the Aee side of & dry battery, The
square rod E i drilled asd sapped st bosk
ends o admit an 582 (loead.

*Ilectra' aliding cup &md !ll1ll.. mkdT 2
very satisfaciory device for holding the
c'}:l:l ap the coptact wire slanis Cowa fo
it, the pressore heing regulwted boih o
LI||: kol pngd by sliding the cnp.

Thiyv deiestor I :d.1.]:||::|b'= far use with
all eryeiali enmaploying = wnire contact for
their speration,

Comiributed b W, H. HALE.
lagge wizo ipta the g with solder, The
ral=taih are |_|h.;|ﬂ||'_|l I.i.]'lrl'ﬂ' Adown to ihe
conncctor for a distance of 10 0 20 feet
Ope feature of sued) coneestors de that
changes ase readily made, az i claig-

Ankonma Baf-ftell Connsstor Mads sl Breds Bet
and fere

P
tng fram laoped o straiphi-awsy ayasenm,

18

Clever Redie Detectar T Using Ualens amd AFEaer Meserals,

so that the sop part of each 2re umaching
ingellier. ot a small sinp of woad be-
twoen them where they touth,  Lrive &
spndl mek i the upper end of the stmp
of wooill  Om dhis te 2 string. also al-

- ol aaa ki

beiel .'n'.".-f.g.
Head = 5 ';5
R:-T':J.F oed -
|
—l—.
Bar 3
0
e
&
Third Prloc: Diecisde Torglar Alirm  for
Windcwa.
tached to the window zazh
When the wisdow [3 salced iz polls the
5|:r||; of wosl @rom l.l'll-'.'ri."l' tw Erass

stripa.  Thix cleacs the ciremit amd rinos
she hell entil e s torned off by 3 -u.l.-h.,h
Cantribeied v HARRY HARYEY

-l

RATLROAT l‘i‘TRFL'I'“EE‘-.

L. B Iroley, ST Crane: milzmy o tclograph,
l'(l""]'lhflrﬂ' and wireless, L1.-:l‘w..:|1r:|| Rail-
read, Mew York, accenpan’ed by Dir. Lee
de Forest, left for Saa Francizsoe recenle
Tr, 1o k3es into the mesits of the Poclren
conbiual: wave Fvelont,
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YWIRELESS RANGE MAP.

Here 3 8 daagram of a map thar will
help wireless Speraktor: a peeat deal NS
1awm o winlon epoabes, 1 fsd this map
very uselul @n delesmining the Gitacce
bebweesn the sending statics and fecmvize-
I thooghkt »om might wish o pehksh it
in your wvalnable paper, The Elecieice!
Faperimenter:

NON-VIBRATION MOUMTING FOR
DETECTORS.

Oms o the priowipal geesbles cecoan-
tered when wang wareiess detectzrs of tha
ordintry bype, such os these with delkoacs
“eap-wialsker” wires om tlem, eie, W thar
they are subject fn vibralizn Srosa taales,
ot even ibe Euldsng En which they ace Lo~
pated.  Ta gvercome thess trochles scws

ezl =chemes ore
saewn il the  sketch
berewinh,

At A the deeciar
5 w0 momiaced an oa
paree of dhick fot that
mg solid comfetesm Te-
gulis berveen 1fe lose
il 1he Adetector amd the
wood or olher  guehb-
e, ‘which may e
1= tahle tog.

A vmple sthenss Lo
apply, acd vesy effi-
ciect also, in the elna-
aation af wbfalon

ransmizzior i that

Barge Misp Tor instantly Leestisg lblsgamce of Wirskis Calls

First, [ mwle & miap aof !l‘l.ﬂ. Unitad
Siales} then § enade dreles, wath Malis,
[, &5 the center, Beeauzn [ Gye here, but
the person who seales one mast mEass
his T 1w center, in crder to find the
distaree i miles i all direciam ﬂ'][h'.'fll'.
any :,'II:I-:EL']I.'III and &t = H'I:l:ll.r el b dlin-
mneg of the oiler slalion which 13 sénd-
ing. T And gt 18 wery useful PPty
L-Cm:-immi by SWILBUR PHELES

HOME-MADE EHEOSTAT.

This is u descrgptioe of & home-mads
rheostat: Mak: up a picce of wood Guf
irches and 45 inch thicke  Flad s center
am circomscrabe o cidde with a redius
af 1% inchea, y off 18 poipts om thie
cirele and on every poing deill % Zlecle hole
shrougn the boamd, gaocpt @ Ewie roints
ws e uppee pile af the boarc,  Adler
this take 16 Yzeinch coppec rovels amd pat
theme i the boles, Taen they boardl igprede

Fect of Reslstancs

Rhosisl Canpesed of Pow
Wire and Cepsper Ehel Selich Tolnta.

down amd lay oo every Digel 3 gopper

watler,  Now get somse Ligleresislance
'||'¢1'|'|.-r inch as irem, leremakn silver, oleg ai
Esen on Ehe Hies: el end lay owt 31 8
sharp angle to the cutside &o e boasd
and wind il in mmarly lwo (s anocnic
the sscemd rivet. and se o il the last
rivek 13 Enished, Now ge: o swatch leies
and attech to the cemrer of the Bzanf, Che
the tip of fle Wwand allich fwo hinding
rosta: from cme bandifg podt conmedt a
wirk 1o the ewitch leves henesth the bosrd;
frogn the otkgr blnding post rum & wive
fir e st onpper rivet.  MNew lay en
every capper rived a wesrer aoil homewr
the rivetr down and the wire will fie
tightly betwoen the fwe waahiers At Taal
the whale heasd alicaild be painted asth a

raes-booking  color of  paii T[E" IS
theosent con be made ot 4 v W pries
Comtribmied by JOTIN ! '_.-:".Hlﬁ?_

eatlimed 2t B, whore
the iletrctar hase oF
picce of wood fostiened onder its bate has
tay, four onall ecrew-ored fastimoed &t 1hie
sareers of ihe Adrme, wil acne rebher

Thrae Mgthefs of Mowwlimeg Detocters Fres
iroem Yibcstior.

bands fassened over ghe brasy oarm as
elmowes, e that the deleeior dwmys on b
puihhar heml o

Another simple way of overcoming wi=
hrason ia the JeteAcr 1 % mdani the
wive of sagie a9 Ciiee 2 fois r_:u"r.|||_.|1._ EE
cutlmed at O ir kel

ELECTRED COPPER COATED
ETCIIING.

Take lvp eatis’ worth of Bluc vitrol
stomes. Dispolve ie one parg of water and
add fwo  [ablesposalnls  of sall, which
mikes tke cichmg Huadl

Mow, for the abject fo b etchad: Take
a wuif: blads, for [aeaees, Take 3 pigee
of yellvw lavndry seap and sal om he
znife blad: ontil o thin coatinp iz on the
znife; shem, with 2 tharp-ao™nted pencil ar
I:I:I waazich r anibale e amy wiker obe
m!_an same, AL shouli]l make & moinuaus

Capgwr FIcB&f &5 STeél Blades

HNow poar the liquid just prepared om the
blade ontil emsire indtal, or other oigect, i
e,

Tak: & cammon, dry batkerr ned fay hath
wired i the Hyad and leave for shour two
srhnicted

Then =ub zanp =fF aml you will kFave the

in‘ti=le, or ather osject :u;ll]'ltr-c{lnl.td and
alas eeched inte tie Rrdfe blade.
Cogtribated by LED G DRISZOLL.

AN AERIAL POLE WERINKLE,

While i8 does mor otten ooour, I should
ihiak worelealy besides mysell has had or
peibaps owill have drouble with the fope
wrealoing or jumping e pelley on an aerial
mask,

simple ey la Artanpe Asrisl Mulley e Res
incval =i Epe.

Recntly I pul & 3foot pale in my Fard,
and the rope jumped the polley, which kit
it from becg maved either ua or down,
beoke the rope in the wivernpt amd 1L 3
i iecessary 1o lake the pole -E-:l'r.'n,. altboezgh
iz wes firmly guped. I at lait devsed the
litrla gckemne showa En the drewing wnd
awilh iliree cloihies props and a Diile wite
replaced the pullzy with o new one tarcaded
with g repe, Submatiad by
RANDOLFIT BCOT AN

GALYANOQMETHERE AS A
DIATION INDICATOR FOR
BADIO TRANEMITTERE.

By Wi, H. Datima.

“early all sensitive gulvanometers ore
arly capakle of respomcing to dirset roe-
ferls ar Lo allerlizng currenis of iy
o drequsnzy, oand chescfare comnor he
naed i ke vepular way for measusing lhgh
Sroquenky gurrenis sexh as arc otilEred mm
wiralegd relegrnphiy,

THE
Ra

”"-E'l.

Efkient Bedlation luliiaie,

Mg | ahows a method wherchy 2 disect
sizreent galvanometer can be made 16 perve
ar a1 cadizdom imdicacor i place of n has-
'.l.'i'rl_l mmowler e ||.'|:|l}' ised with radsd
iransmitiers.  S00.T, is the scendary of
rha cgeilbiion dromsformer; AL i@ the am-
tenna fead, whils B 3y tbe geciod Tead
The galsararicter [0} 4 ecanectod in s
rics with & delestor of the rectifying s
seehy oo silicon er galema  The gl
vinometer Ll detecior are shonte:d wross
a few irches of the ground lexd. The gai-
vanomeser sircuit shosld not be oo clode
1o tia jrangmarter.  The decectur mepst he
miljustel 1o sensitivensas in the =ame way
a1 wheg used wich a recciving sei; while
malcing thess adjustmenie the kand shoald
niot come i@ camiacl wiile .hll'} mistallic parts
af e abeleclze, xe this will interfers with

the rexdiag. T .
The shove resomance indicator 3 pupes
rior to fhe Bob wire meter ia Yt L does

wal increase the restsbsnee of ihe merizl
circaif 2 the het-wire moter docs,
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A NOVEL THRERE-CUFP DETECTOER
Procure & piecc of sguare brass
147 pquare and 3° long and o detedtior

arft iecleding tlee thonbsorew,

A driector arm may be taken from an
ald detesior which iz not in use ar may
ne purchased. The kind wsed oo the
“Elreira”™ galena detcctor i3 very good,

Meut, gt » brase sirip lxlxlsig
apd Bend it zround the rod and fasien

soldersd to the brnas plates on the wnder
glde; thos making a very nElt iNslfl-
Tient.

‘The dingrams are acli-oxplanatory and
cerry sl nmecessary dimenoseoatd Zwary-
thing requited may be procured from
any  eleetrical ﬂup%_lr TR C

IF degired, each plote may have e cor-
resmonding detgcior name, zte, etehed o

theme by roating the plates with wak

g2

il L e
>

ALAS

P s

e ¥

=

% z
-
Arois et VIR S S S S e .-,s.c',_aj_-_EEa

Hrod bace
ip 4

&)

Any Miaeral el (afe Avslleble by Simply Moving the Vertical Arm Along ihe Slkder Hax,

1o the detectar arm at showm in Tig 1,

The braks atnp must oot be 26 Gight &3
16 iinder the 2=t f2om aliding alomg the
rond. A Dele should e bored in rach
cad of the rad and twe hales in the baas
the eare disapes apart as those i the
rid.  The rod shoald be elevated Teom
the base b plasing a nut betweea the
bage and pod. Then the baviery binding
pals are mseaied fn ihe boles and tight-
ened as shown in Fig £

The base, which Iz éx3x)°, fhould be
of flre, but fiaedwesd may be solsii-
twked,

Ger three bregs cops from the carhons
of old baieries or they moy be pur-
chased from any zup;tl.i ﬁcuz:.

Get & wood or Bhre bloek xlxid” and
bore a hole 34" Zrom each end aod ane
in the middle, jusi large enough so the
CUps mSi ke pushed samgly into the
koles, rew the wooden Slock to the
liase under (e thumbscrew il parallel
vwith the brass rod, &5 shown in ﬁ;ﬂ, 2,

Then get ihree diffecent n'l."ln:r:l.Fl:, for
instanee, silicon, palers and molylidens
ite, mnd place one in ench cup. They m
be fagtened in fame by packing tinfaal
aromnd them or by Huogomivm Allog.
Connect all the cups together and 10 a
bindinz post T.

Then connect the bress rod to smathsr
birding post T, and it iz complete.

1f vou wish te use malema, yom may
slide tke arm aloag anl it is along side
the cup in whizh 514.-. palena lies, ete.

More cups may be vied, buet the de-
tector muest he made longer according
to ile nunber af cops uaed. This des
fector znwves the trouble of havicg morg
thzn onz camplete detector and 3 ewilch
fior them.

Submiticd by

SHERMAN APPLEGATE.

& PLUG TYFE
DETECTOIR SWITCH.

The neeomponying plken ced degenp
(iom npe of o very practical detector
swilch which the writer rerenily made,
ard iz sending along for E. E. reeders,

The swlick s made of sheet brags and
lilr,l||1||;l:l:;;,'|;|| aie |:|.:||.|l; h]: fcdie of amall
braas plops. .

The beaza shoubd be sbous Mo, 20, and
the pieces mounted on o buse leaving
1A1ET Betwern e, The smieea sire

seratehipg the name in same with a
sharp insteument amd Alling the grooves
in "he wax with zcid. Afterward the

May, 1515

the holes in the ends of ihe cleat, then
et one nail oT 1% from e heed, sabder
Lrass cap to it, cut other ool of aboct
T from nead, dip the head in melted
gesling wax and twrn it slowly; thiz will
form & landle Wake mnﬂtﬂﬂﬁﬂl_ &=
back of posts, then elamp cleat againsl
bock of table with o Drass stop kM
wide, slip shorter nanl with cap into Low-
er ptit, alip other mail if wpper podi
inen fatten the lead 16 I!h_i.‘ UEPEr mail
by meani of some fine wiie Mac= a
piece of galena in the cop &0d pachk it
tight with small wads of tinfell 2nd ad-
JHEE.

© It i Bmpogtant that the lead have &
e a:h:lm:- point tovching the galena,

apteibuied By
THOS W BEMSEON,

A RADIO BLOCKING CONDENSER,
re i3 & cescription of am effective
fixed or blocking receiving condenser, The
w vaed i dhe eansteuction of this oon-
censer i3 preferably one that iakes @ high
polish, sach as mahogany o eak. A cir-
colar piece of woed § inchies In diamefer
is maened up will a hiole in the penter 3
irehes in diameter, havieg a depih of
%-ineh, Slos on she slde of this are made
to aliow space for the legs of tinfoil aud
the Linding poais.
Twenty saccts of tinfail are eat pug with
& diomeser of 2 inches. having Ings
Bp-dineh wide and %-iach long. werlys
gre eireular pierss of parafin paper arc

T a® Delecior Swilgh

iR==]

b _q.' o
ROE SR Fasd

Jﬂ e
.ﬁp-:.l-_" Seraaa .I'h"ﬁ:" @I
An Cificicnt Drztecter Smitch of ke TMag Type-
erched grooves can be filled I with  made 2% incles in diameter. The tinfeit

Tack ecamiel ard the plafe aucfaces pol-
izshcd and lacguered.

Submitted bor
JAMES L. GREEN.
A BIMPLE WIRELESS DETECTOR.

After some exporimenting with de-
tectors, 1 evolved one, cheip and edsy
ta constrecs, and hard to hear for semsi-
liweness aowd pas e
of pdjustment jac-
for; meteigicy In
lemy dislarcs re=
ceiving

I hawe given a
sketely showmng ks
Jeapstructidn.
W Marely » Lwo-wire
clesl,  twa  ordi-
| narr binding posts,
two & peony oails,
¥ hrass cAp frosn
& fusg, some seal
Aieg wax = o2
ih_‘ﬂ_ :_lil:l'r ||[ I:’.‘-H'
from a hasd lead-
perel; slio a few
mebker aof gpring
ar eapper wire abgar Mo, 30

These are sasepihiled l,l:q{ll'l‘!iﬂ'g to tho
Arawirg. The two posis are maounied in

sod papes arc placed aliernatcly upen cach
oihes, g¢ that every other lug lics on the
game gida  They zre placed in the Dass,

|

Eofal fcat % f_,,-*'# R
-A?.l II.-' ';..-'"_‘—u \\,_"I
s =¥y
Ao (S

W
5
[
. !
~tt-

it e .
g EATIEAIS L7
= wieneer  Mads Tram Talall  and
Dis htﬂ.;; in Ciréular Wasd E:u-;-u

bindirg poxts are mserbsd and the rematn-
ing somes i3 filled with parafis,

The disensicas ate given o the dizgram

This comdemser presemis a meat and
pleasing appeathpoe Bnd is a vafuatle addi
fion & any recelving seb.

Schmited by PEREY M, ROOPE.
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IMPROVED SELENIULM CELLS.

[r am petiele B the Fhodrg! Fegder Mr.
o, 5. Elllot: describes 3 new constrsssiion
of selenium cells, dum bt Plond  In 35 par-
timlarly  adapicd  for  lew-ttmperatuse
work, Amerahoas selenlum wag 7z east
inta di3es abewr 1.3 om. in diameter znd LA
mr. hick.  They wer= sensitzed v the
usual way, being maintaiced at a tempesa-
Hare of 200 deg. C. for sl bowrs and then
opcled nlpi']]_l" b rogm Denipesatice Th=

Fig. &

dlisce were them ground smodily Of Crocas
cloth, after which silver flae locirodes
werg fastened oo owitr eellalaid. A film
af gold wag oext degositec by cathode sput-
fe=ing, and Gmally the gold was tomsved
glomg a naerew Hoe like a grid an shaws ia
Fig. 1. No deletzrions action dug 1o mer-
eury vapor could be detested. The el was
fimally inclobed i a glass tube simi‘ar in
desipgn o that sbaew in Fig. 20 The !ﬂ'l"ﬂll
e bals was Bllad with ealciom ehlzride and
the epsstriction Jeading ta the upper Coam-
kes wng Jocsely slugyed vl vl b _Tl:i: c=ll
wag fastened with wealing wax in this uppes
e'imber, the end of which wes cloged by o
glare plaze,  The vessel was also provi el
with 3 glde tulie Jor exlauating Ty menm
af an aspirstor. a pheapierous pentoxide
tube being inseeied hetwsen cell and asa-
races duelng dbs process,

IFON CONDUCTORS THRTEAD OF
COPPER :

The present Eurupzuin war beiepe to the
frond the semewhst enfamiline idea of
wing kren and pieel wires for =varhrad
eamdugiors nnd even for oohwr ',ru:F"lln:-:.
The elecl of ihe war in cuisng ol the
importetion of copper 1fca Gersony hos
brem camsideroble—Juss how greak it i
muite imi=nsille b 2l el great enaugh
fo rader i%e questizn bere dizeazzed, Tesbs
made both for direct current apd aliers
astien current have showa thay io sing
relufivsly =eall wirer with low-orrent
denzitic: the iron_eomducior can be mide
perprizinzly effective, evem for alivenafmg
sireents, when the maller of codl i'g taken
il aptount. So coffeetwe @ bh isdeed.
+het at & possdble ratio betwgen the codl
of iran &nd thar of ecppes; conducla=s ol
e foemeer snslerial may pay well Lt as
anly when e conducsars are of ke largee
diameters nme carryicg oensidesatls cars
rent that the seriocs effecis of e change
e maderial becmne sanigecoes While at
home the =oaf rafis of fros oo compared
with eappes B unfivorshiz e, if 2 ee-
wept quetsiicn reporled froo Desmany af
%70 & tan he correct, 1he balance mey well
we turned im the other disesylon—Elec-
trerae I o4,

TIME-FAUTOR LN SELENIUM RE-
EISTAMNCE.

The “Lims-Factor in Sclerinem Resict
arce is sovered ia the “Fhysieal Review”
far Sent, 184, In zn article by G0 E
Granthane, Tt T2 well known that the
tleetrical resistance of selesivm  does
pot reach an eqmilibrimm valae anslan-
tapeossly aflter cxposuie 1o Liglt, and
the rate of change of scaistance on ex-
poaure is much greater than the recovery

Flg 1=

ol

INTERNATIONAL COMMISSION
0N RADIGTIELEGRAFHY.

Selom we give part ¢ 8 disowssacn by
Williem Dudcell of the proposed work o
s undertalien by the Imternatioeal Come
migsion cm Wiseleas Tel=graphr. At tae
eerling sdafion it [ oocciiary 10 melsurd
the anterma current, wisich FOQUITEs am-
mtecs suitable fur high frequencies anc
sirong omrrends wp Ao DAY amaperos ak lese.
Motewire instruments mast be used, The
suTanr predstsd L arrangement showe in
Fig. 1. 1% eongists of two eoppes Gulbes, on
pach of wbich & series of notehes i3 made,
A ihim wizg pnsses in sigzag fashizn frem
ene motch go anstier, a8 shown in the il
l4gigaden, g2 ux b fonn A kind of sfwree
dge, The bwe tubizler clocinodes are glven
a robary maresieni with rezafd 1o ans ac-
sber, saseing the wires Lo fall an the sus-
face of a liypearhalaid of fevelution. Tod
wires f=z sfrciched along the :.'HL:I of the
kvperbolaid and joimed together i such
0 way that the weld (giving & thormo-
couple) ia at the contrel fart of the nar-
rowiag of mn!l?diﬂn. These wires are

takess e 2 pmilbh-

viltimeter.  With ; ——
i insteamsnt of F ?
this kied an am.f. ll,.’ = s
of % millicalts i L r
chtained wher =

curpen: of 180 am-

peres pasws The

mainre of ke mn

enna e be ouisd

al ihe monbral alas =0

flon reqrIted Very

careful  oonssdera- —_1_‘_
finn, it arder Tl ‘_r\ﬂd —,
eansge, for ine ¢ e
granee, in the carth Y rd

may med alsce ike
nocareoy of the re
galts. PNL':'.:I'I_E
r.ru.'lgr"- trae o

anfenms, By 0w i
m Fig 8, i st On the wileer liamd, it

mipht i | e ase whethes o rocenver
with ¢losed circuit, such a2 has been
deserited kv F, BHrea |:||:3|.| ol L

heller, Amenp i ather ndvasiapes is the
fner bt the propectics of the cicanf oSeld
be defined very exactly amd kopt sonatant.
AL e ot Terest Tri".rjl,'ing abalins 1f 13
necsisary bo determing s strength of the
sipgsls thoy are recelved, partly with a
view oo cemparieg resells [rom day o cay
an] partly 10 compare the results whish
arc ohtained ot the differcnt statiens on
the rucfase af the exeih.

rate, ‘Uhe problem smpgestcd the ose of
o rotaticg Jdisk from which geslogs 2
cut fa allaw e Taght 4o G0l epor 1he
crll, the ecdl heing in ome arm of @
Wheaststane bridge with some device for
capnecting & galvanometer in the bradge
cirenit al a kEeoown faes nlerval aller ex=
pesure,  The cwthor describes experi-
ments made by this method. The rela-
tion Letween Lime and resistance for the
prelimicary cxperimcmt i3 showi  an
curves. Dhrcicg the Gt hoar the rate
of chasge of redetaces Imereases with
e agieed, nllli:',a thie pemaender af 1he
timsz the czll appropekes the equilibrien:
regmsianee,  This cqgelibrium resisiance
la the resistznce of the cell at the time
ihar the decreage on exposore B jost
equal 13 the increase in the dark. A dis-
cussian of the :'-::-'Jlliﬁ i5 :I'.:'I."EI‘I. an the &%-
samplivn that scleniuie cuasists of three
i EEeal=,

Eleztricdey lg uzsd 1o lozmre rthe ballss
n the Enropean war victims.
ar

| = VAG EEJJ‘JE*I{E.‘ AR

ANENT THE TUNGSTEN LAMPE.

Four years age three carbon lamps wree
e=ld for every FEdison mazda lamp; to-cay
1% Edisar marda lamas are goid for every
earbon lamp, IF all the umenls pied in
1the Edizan maxils lamps manvfaciurcd in
1919 we=¢ myude imbo one length they wosld
streteh for S00000M fest oF IEH.'II'E I."H
way arocnd the earld, sape e Elisam
Mroagrmesr Mpdider,

WEAR ON OVERHEAD TROLLEY
WIRES, :

Am llustration of the wear which gilee
flace =n swerhead trolley wires oocorred an
14 Blacipoul Corporation Tramway syd-
irm {l‘.ﬂq'm:l rectmyy; when & kemcth of
nire miles of wire wis fenpgwed, cTE-
ward leasth ¢f the eld wire, whizh liaz Seen
in e UE pears, was found bo have Lost B
fr eenl. of i3 originzd weight, 8232 Ter
Eigeprizdan, Londea,

S0OME “ENGLISH" SHORT CIE.
COITS.

Cociritations to this section (i the
shape of definiticns of wall-knawn ezt
al objeetsl are iavited from the witty
membere of the imdmeery, saye The Efa-
.‘r|‘.|'uu1‘ T il 7 [ iwt ]'llll!ﬂ" =il B
swprded fram time fto time for the Best
effarts, ond we give below gome of ihe
first eiloris:

—

of—1 |

=l

Ar Fig, o, 1o i Righ wpw Ferm o High Capeeify Hal Wire Melar. A1
‘TI: i ‘1.1|:.: . Ladrs Halasccd Ankenna [Mrepsscd (6F

DmaniHathve Toibs

DL Tusss=Grsesaron: A macking with
& pet, valoglees ma a3 prowmt, and with-
auw: & fusare (iry AL Turbha penesatsr).

an Eaciss: nwchanical manireg-

iy, nf -n.-hif_!- H AT !'-rru_ﬁtid_!],- sand ikt
¢ ecmnecting red 83 oiten in doubt as
ta the direztics it was imbesded to take

Crxrurrivgss, Posme:  The practical em-
badirseat of the scicnee of retatmg squinia,

Warness CumarxTs: The frui: af the
Wase-lz {see zlio What'll ye have).

Peorrszaz: One who professes  some-
thicg, sometines b fcach, miore oftem B
know., May alte ast ad consuling emal-
neer,

Dew Orer = A& ecll which 2o af na pae un-
lesy is B3 kgt modse (vice Seatchman).

Cosaragspos . bioney paid pot willingly.
bt grodgingly and of nesessity

| =a. ?fm-—il".l'u] Eare owr réadérs fo
sayl Subposd you Mhiuk wp 8 fEe poed
dfetrical dafimitiorr om iy order, If
E.uml |_'l.|_'.||||‘1':| ey gl j'n.:.lﬂﬂ: ]'.r:i.'rn'j

THE COOPERE HEWITT
MERCURY OSCILLATOR.

Dr. Peper Cooper Hewitt hae an-
poamced cumpletion of (he prelinsinar
wirk oo 2 new developmen: of his well-
knowr mercery-vapor lamps ond recti
fiers, The mew invenfions imyvedse Jan=

ravemer: on The vacnum-tohe rechhber
or fechle high-frequeney earrenia, suth
a3 occur &t Lhe receiving station of a
iadiedelepraph or radimtelepbare syszem
aod :htrﬁt¥:1apm¢nt of am cocillater ar
comverter whizh efficiently transforme dirscy
cusrent or Rew or high soltage S wisiadned

CCendfumed eu page 27,3



AOTERNTIRMNG LANY (Flg, §l—Ai rfelar ~oflmEealy sinrsa the Ump
fulw l|l:n||.1 shimnn ihe fale pinjecig o lomge oo Dl pllranlk, =

TELETEGWE TEGCZIVER iFa. Si—XNowl aecelve; [n alihh apmnlce
salapelop #2800 &c=n cu spoinesrcpssriod crmdiare, Two marmed ools 800
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LEECTRIQ AUSE ERONAL (i 51
i astew Dends MMEEG0d Whed 4800 B3 10 (MRS CLFTeM.
diFb]E Enplem) EOITELE,

ELECTHID KELAY [Flg. 41—A PFali® fmipibag a Lisgbtapis IoF Fe-
SN wibeNCarE abed 6 Fold mwilie Cer Irerdmnining gang wikes e
FEa ik OEpETAFE 1D LA LET ginmeis

FATTFEY CONNECTIE (Fig, {p=—Tmpersd samdmcy sulds eeld Iope
WOLR @] apapd. (TR eE pule Thadn FITEAEITE Wdes

FICRANE BATTERT TLATE iFlg. 4iv=Fckmmr v kpsm wll yerlical
At o paes pEdu cemardl B bppsaky Ceal reoier of eleclmilse s delrila-
‘vl LL

L, O VINAAT: II} "1:I:I:"'I:l.':|:|:l:|. 11"[__;
pewled

A mar o'goal Bar anbaa, rompels
CerBir LB

Fi—Hlae & I|"I.-.|.| §E ATEAIERS

| -I mrrwpcading = iha A 1r|.|.|-|.-r:r:r r-:n-u "-' Fias
- .r.: i i WaToR, bl lI II Ie. & o 1|r:1.g'\- |_l||;..|_il
- ll'.l..l_ I ].J_.I.Ii I-:l—\.l..h h all, s I'::rl uul I:-nl'!--_r
1 il ERTaE T ul-;: el il ||.-in|. ||- L EEE 10 Felsd almek
'1 LHH[JIIH I-J..E,l.-r.n:]l: MOTHH liE Bi=Ihred A920ER TTPG alkoms
mafr+fa act on craaT pio & aHerrzfely £0 oofnfe e=edt. Eodioeew

e,

Fanghla

n-r-|||:n|rr Tk
| ash E1E MOEW (Fig, IN—8&iph hwn ariest~1 hy #lerifle biagsr
- 1555 .'I.H,.|:I:|.. =,

MOVES

Jelmad I.l'l il el smis belasro areaiece e
LRDCTIIC INGULATORE e 1ii—Teimilril Il'l'-\.llnDh
ool eaner kavres wrapped ereuad [, abaped by cendomm A6 plasihescailc
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FPELCUMATIC ECUED BOX (Mg 3234 Eanj

I'-A':I Il Ehea |owaf sl Koo lfGEaEtdal s<luni=i & pafs vilive. EajpEag
ArmoliEsr priceufio.
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SLECTRIC HEADLIGHT FOR
MINERS.

The mimr ci tkis =ra bas a mucy mark
eifigent and agreezble sovroe of Baht avails
il smher dawvs. Them
Inmnp. with jix aicondank
amegendy, Fickiring beam. The
el o pimniers Lica lf-i;-,]l' Tn o k',llr.-lf'
A typial form 57 siandard

abds than his Srodlier
it wag the ol
edors nm
sl erm
b,

imdeed,

Elgctrie Meadliaimp for the Miner. Sjorsge Hate
fefy HUppliss Currents

cquipment far these ssouiresmesis is
illmsrrajed,

The bavery weed fp o small srosage el
ol weveral |_.-'|;|I,|=:| I_I,-i:-'u in ||_.-c.-c—:||,:_-|;\.
valeanie eontairer oo tank, Uwa wires lead
up Jrens tho battery, placed at tin mirer’s
'-“irl. 1 |:1Ii: I'l"'l.. ._I} the Aead! gh ar r:fﬁtﬂ

far rast rl||.||1_l T CaA, Wb slbawn,  Suig-

e

gy il=d 1o opes ufid chorr
the la-np |,1||.|:||I Thais oucht is Eighly de-
veloped in itf deinils a0 Do undis trouble
|..,|'|| ter mxpepiciesd from wcal teaking oot
of iBe bavery, ele. The lerminals of tke

...l ERRT T T TR LR EE LTI TNRRTELLLL LTI TR T EL LA

Do You

raolize ;.' at {fere are o h origs
drael aflieies mid arer TN pFrpieer
itfrmiraficine (8 SRS IRATRDINS.
WEXT ISSUE Will. BE
_r,"n-.l',.,].-n!l;,""'..' AL AN
gigl wagun mrwe ond engoid feafess
il e J-.Jﬂ'llf i Bl

Tl Swhseripltion Fered of 1
mal il gc fo FLOG frernly.

able switch i

]
E
-
5
=

THE

1§ fraer-
It ri

de your tiividsl fo rubigrrbe a8 ol
pire wobide fhe Frice oo se Do

Fhik ELECTREN AL EXPELD-
MNENTER is the greates! walwr fa-
day e Frectrical cdferalire, JF pou
imfcrd fp awbroeibe d@ W, S0 6T
rrme, e v, ¥oceade; T yrery
w10 ] yedrs ‘|-|r.l' f“-"r 5

YRRy FOR S
age fo b oadded,”

SRR AR AR R R
Batiesy are s comade as w0 by a@d- o qoi-
redase-prood.  Hundreds of the batencs
arg -:harpe: ak one Hme m a battery house.

Usuglly the 2ells are Joined in eethes while
||||-|F|'|-_' I"Illr -||||:.l:..- will Dasi 3 alay

AT

qi !'-l?lrl‘l.ﬁll- Forf-

LR LU R LR LU EIR LT TTURARE L]

HAYE YOU AN IDEAT

Ate vom msimg a mwew devior oroan jme-
proved modibcateon of such in voar wirg-
lezs or eleatrical lasocamey? fo, why
mid weing 3 epoand gend 1o ne with @ phato
ar sketchy?  Drawangs apwagiably have (o
be made over by our droughizmen, and
Just @2 vou expross your ldess concrercly
amld as hrietly as poisible, we are always

ag bt puHElish chem, whes the armice pos
secees merit.  Lock over chis fssues care-
fully, reeweail ihe articles iwice, aml gou
will so0am peek up the knack of wriliiz ar
Gcles, and, BRIEONET, W pay woo well for
WM |-_|'|'-|'|- &, -.”l}' il el 1”"‘." fo=tay a-ul
pet 10 e swlan? Be s lve wide-awake
I-}nc--n-t:ﬂ Experimenter | Baodt your papes
aind bogs: ypEssell, In'y very casy!

Make all sketches cn eeparcie pheers of
[T, A 1l werite :,r:'l:,- aii, oig @de ot yuue
sl sbmets Address e Edilon

—— -

HOoW TO BIND “ELECTREICAL
EXPERIMENTER" COPIRS.

A simple methoxd o bicd copies of the
Fipptrivai Experimenier lugesier |'1 x5 fis=
baws: Ol the side where ihe leawss of
the magazme are hiund topether punch
1wy holes, oie at the fop ond one st the
tn:|||-||||| Lo ahis 1o all ol |.Il_' ::uﬂ,ur[l!fi
ad {hem pat E!":llr-u'}' Faper 1aafendrn
thecagh these holz ared bind dbe ends
od

HLUGIES,

rﬁnlllllull'l'd h:.' FART.



cirner of e agparafue
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T AMONG =

e alll'I:I: ar Rediz Etaticn Coniess i3 cpem §
Te mgrcapa the -nl-seal o
Daox plwtes poclonred W lighs pased coss

bl geadoisn whsiher aokacribéra ar z=i The

AMATEURS

s decarsmaat w4 mast ;1 & rulc cot Bo oubl: |||1 phcton of l'J.L'ln-n-:l udactampLniid
Wi pay sach moonik 3599 pylee doe ghe bl;:!l: phaia

2 |

taf u are judeped fer 3esn Amengement and e
that of
rials Andres fae

g rour dostriMion

AMATEUR RADIO STATION
CONTEST.

Menthiy Psize, $2.00,
Thrr- mondiv's prize wrrRcr

WIRELESS STATION OF HAEERY
VWEBER.

bt-n-l..ri... corfdenitr s Lhen  PEEd 3D
fc-li:lﬂ:.u_g o 1 plales Iuﬂﬂ imches cuL-

necied  merpes-macalf=l, with  espht knife
switched o wary cagasity. "'Jl:ll_l'lll:d i
hardwood rack.  Have l:q.:rn.ll ded wil-Im-

mersal pombeser since poalt was lasecn.

Hotnry spark gap: Twelve dischargmg

‘mty on 2lmminum dise, dreiven by 14140
H, P, Rabhing & dleyer’s momor, with Cute
ler=Mammes rheasial

Clzmitlotize sronadormer {3 comoosed af
1w3 gpirals of heavy brass ribhon,  EFlove
Mrandes hntewire ammeter readimg, © o 5
ampeees. I owse anchoe-gap and  seriad
pwritch that eontrols rotary gap; zlsp have
unl,'.:r e ] Lr}. T :I'\'rl a dendi g o 4
AMPETE: ool Oel-vWaire il

The aerial cf my
'.|.|.I.'H,|l b i :l,.:lliju,.-u;l
-'_l_iI J:ﬁt h‘ant.!:hﬂ:l' =
L T et T TChEg
anble, @ feer high,

Vranamithiag  set
cotdets of 1 kw,
somimerelal trana-
r:-'rll'ﬂ"r_ £l FTE,
wits #3¢  vagiationa
af pewer, Seepmcary
wiil Aper, REg kI

Prize=winning Redic Suatkn <1 ey Welkr.,

The .-ﬁ:i'.-i.ut s comprizs:  Lodie
couplee wiih '||un1n- and secomdarr fuhes
ilillﬁl'\.ul-lrhlr r|.|r|| i Afes m e imary and
1 e sesomdary. One varablc can be
theewn i eerder of dht In primary cirouct;
aehep warinble in shomr wiih  seocdary.
Cabine: 19 hoished o hlack and 1s hand-
rubbed amd blghly polished, Vee stcrage
battery 10 Ughs aodicn Glamenes, 1 am
1-.“"""3 |:_.|'|ﬁ|| rrsnlin =i [ |1l| sirll, amd héar
many amotears withing o radive cf 300

e, 1 ocan read a i-key sen 300 mcles
distanm! aud 2 -Ral wel wheost 360 moles
mway,  Btations within 500 miles sepy oy
11|:"|.n ¢ strong, anad [ am Feard i disgznces

of GO0 mil=. 1 mzde all the insTenens
caent the transformer. My call is 8§ AML
Wadild Bhe to orenmge tests with ary

coateurs that hear me. Yours truly,
Canal Daves, HARRY WERLR,

BARRUTTE RJ'&DIU STATIOM.

The  avcejuny sy it '.3:.-\.|.4 shows
part of my radia station whieh | desice
to enter moyous manthly '.:lrl.:: [{EHE L

The receiviap e consiste of 2 Marcemi
inductively  tomsd caline: sel. The fare
van be dianged from Cirsst 1o inductive

tr o rocker awiich, The ceisctoe 3 of
tive erystal 1ype, and can be adjusted very
quitkly, acd it is aidsd by & ol of T
tcries and a potomtomcter.  The eanseiny
vead corsicts of o vargEble and G=xed o~
denger. A bmding ooil and phenes oom-

pleie the aet

Lo sel will sespond tz wave lengshs af
15040 meters,  The pending  apparatus
sy of 3 ol sk godl operaned

en 4 wolss, The primury eirewst 33 eaem-

M, Haremtbe's Radbe 000 b eosh v, M. Y,

pheted by a novy type leey, which iz seen
in foomt nt' e Folay, Tl woisil e aingg
Lmit eocsiss o 1||:rl£"'t|-: mial ded l.‘-l:rt'n-
densers and a ﬂancJ |'||r -ean b LR
teniee 15 accomplighed S amn ‘:Ilnﬂl'll'-'i I-ﬂl
trenslormer.  “The anlenna switches are
sliown cn the switchbsand. ] BAve BEEn
ricked ur et MNew Corcar, Soin., by ...B—
Forgee, who lias o large sadwo slaliou
I!.rn.'I

I eniy fissk mbnert capy “MARLT My 2f-

ficaal eall §2 2E°C.
[. DARRIUFTTE.
Bimsakire, M. Y.

STUART RATIO ZET.

lielam 18 & j'.la::an ail my wipcless afn-
tion and eledireeal Faboratory, tise oerial
amd ko & 5'~1||11|- o0 ol prse b

".'I} aerie ], 144 rrl |..'||: iI_T i et hl:h,
iv coraposed of foar frrands pE o sovins
ptrand  copper wire spaced om  10-Toot
gpreaders. It is groasded whea sl i
uss by a Wdleanp. amitich

The transmitier comsicts of a 8.k
1350 vah closed core transiormuer. a com-
Comner b (0F rgraphic  plaves, con-

||"||.-'- !
pected  scrics paspilen, The sodary  gap

Suart Wirglean Skatban and Aerll

hag 12 alumdnum plagy amd ruse alaal
AE0N revalutions per minute, The cealla-
tigm trm:!'qr"ﬂ:r 1 of my own design and
sonsiruction, pad ithe wires are Mo 6 and 8
aluminum, n]l.n.ll\--r!l_l.-.
The receiving st is of the
apdl i3 ecaipletz by oansslf,

2

eabinet [vpe,
It corieisiz n

3,000 merer locse coapler wound with Nos
24 and 32 wire, 3 leading wwil, two fixed
st apaers, ane falary varinble condenser,
8 Galena deteescr of The eatwhisher type
anc o huzzer wea I ka3 kave a brorrmer
In t'hc atbie oomircdlsd "l_'r F '|II|||.'| hiticm
within easy seach of my fest, My phones
are $06 ohm Muordock type. [ ¢dn hear
‘L"u.,"', ar naom with my phoigy seveal
peles frgnm iy headl T have 3 lizenis
and my el letiees are 1EG.

The Brge Tedda coil ot the top of ¢
piture Wi copsbeucted  similarly tn one
ceecribeed in otk paper & fow mooths azo.

| heve Bemm a reader of the Slectrical
Erporiimenier for the post lwe yeurs, ansl
aan |_|-rﬂ|'.l|.'"| In se= i growing 13 sice snd
wisll it came '.'.'-:\:kh mstead of ﬁﬂ-:'.lHF

I CORCELL STUAR
. J'|;1||1:I4u.-r:|. Wi

EATIO STATION OF C. L.

HOBINSOH. g
T give wou herewith phedo and descidps
Fiorii asf Ty wireless statizn.  Mast of the
apparatus are of Commercial make or mado
bv mwyeself, The eotht conslits of the ful-
Toagimg  anstrmcenisr  Chwsinch Dollclog
apark ol eme-pint Lewden jnr, quenched
and epen spock gaps, ke, aerial switch
and Gve drr celle. Reseiving outfi: Taase

viapler ol my cwn make, ilieas detoctor,
warplsle eondonacr made of swn i cans

L. 1. SHabdnignn amd Hig Wirelees [ombacadnry.

{1 zecondary, an= . K-
reegiver shant condenser
ad necessany gwl whes. Al ghe instro-
s are ool nakr -d_‘"“'r]'ll il '\-f.i'."lt
aal. reseiver lrl:ilrl.c} dom jor.

My asrial cossiats of four Now ]
vanizsd iron wires 100 feet lang, '.il.l r
Figh a1 ane end and 25 ar the athe-, with
two lead-in weres from ceofter, making &
*T* aerinl, Tke spreaders are 10 fect larg,
I 'mye @ Lrotler Tiving aboul nnesquarier
of 2 mile away anl a neighbor wha lives
about oine qale from one both of whom
Eave siations whizh [ can hear fme. 1
|II-|| vt o El|r ul J.|1|||I E’IIII.T -||:|||_-\- 'H.flll.ll'l
ot me wha 3 pothng up a siabione  © live
in tke Orark Mouotming in a waller, with
Eille cn exch side zboat S00 feet high,
wlieh accownis for me ned being asle o
reegive any greai disance, 1 hawve tried
|;r:||,|.r,d|r.|:; £omacy sitle of desector, which
s [N 1|i g:||.|_:|| |:|, (b 11 |:-||! r.i..ll_lI |||.'ILLrJ|,-|:' sl
somt wom can't Bear at all withou: s
ground, L ROBINSON.

Laguer, Bl

Enbmarings wse eleeiriciy (o prozel them
edler whoer,

for wee acirss Jo
hitn  =EevET,

'.I wjall [
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TER o

o aufieical [atercit will e pobliched. Fules wader whick a o
UEdleead can sa ke ined Ao Be amassnecl ]
f ! -I:|_1|:|- ol Zild of gheel Ea kg =ritieEn ong mziies miid? 58 1;'|_'r'-r||'l‘.r- eF rlas il 1
& Mkenchss, disgrams, €05, muel B oen weprrabe dhwerd. Qorafiod adbeaasd oo rhis depanimanl cangos be saswool

i. Daly Lhnee

APARK COTLE FOR FLASHLIGHT
IGHITIOMN,

(B ). v A Bigyand, Frambfesd, Palka-
delphan, Fa, wishes o xnow ahour a spark
cofl for use A imaitiog photo Eash-aght
pawder?

A L We would suggest o W7 ik
coil for woor wock, in igritimg fash pow-
der. Yeom may mte some Noo [ or 1%,
twisied lamnp cord for copnesing the bais
bery, etc.

LT

Flaadlipht Preatier Cope Esclly swd  Sadply
gained by Memnd o1 Spark Coll,

W beliove you would Sod o %57 eail
Dee if you imlesd 0 use several spiri gaps
i dfaics, as yonr sxeleh fndicates.

Dingrams is given herowith showing liow
o seqanect ap eae of these codls for dhpe 4

]lu-l...l!n s,

PLUKGEE ELECTEC-MAGHET
PFULL FORMULA,

[y W, le K, B. New York has
gomee golenaid cr plonger electromognets
ta Losld aenl wamls o koow how  the
strenglh of sa=e can be computed?

1. "|"|I:: give yom herewith fzrmemin
fur calantating the o'l in pounds fur any
Enpih astion af salenoid magset oo direct
current; end you can thea readily comprie
the power of same=

The pull ia e af 2 N-C, wlmnid js:—

A e
rPr=ATIN u—Fl+rTJ.I::“|\.

'n which: A §8 arex core secfion im s
1.2 I is corrend in amperes; M the nomber
af purne of wire: & 1Bo lengsh of siegap
i ;:u.h.r:.: i the il::qil.ll. l,d' ig 1.-:.|: e H5™
whibe ¢ and C are eomatandz,  Far andt irom
sara At ondimary flux density, e=230 and
for { greaer tham 10 dia, ezxil; C=0,005
Prar il dedadls on this suhjeer with des
sizn curves from acieal magness buailt, gee
Underhills "Salencids and Eleciramagrietié
\‘Finl]i:in:." which we wmn supply ab S2E5

alpad

WATCH DEMAGHETIZEERS.

{050y Bessim & Co.—3 plesse give
s Till Cetalls i hiowd to gnade @ "Weial
Llemagnetizer’ for dircct carreat, 110 wolta,

A, 1. FEefer to thz Eeptember. 213,
isbwe of this feusnal; wosth Ffwe eentd
Hler sumliers ol There cledéraad I-:':‘I'l.-r“':-
nremler can be sspplicd a3 folbows; 1815
nambers, excepling Map, Jofe July, ar
October; 1904 mumbers, excepting Tannary
iEaced priee bve fenbs atrasght, 18 ey
apanaad,

1.4 inch COTL CONDEMNSER,
(95 Abka O Rocknasl Towa :_:l;.'

QUESTION BOX ¢

min wid br apwaccads

Tavwa, stares that his amall W™ apatk ol
sperks cocemively at the wibrater apd
wants ta know the remady.

A, L This ' meel produbly due to a
herakdnwn of the phimery condzrler. A
condenzer sumahle for this parpsde may be
compaied of abese 19 dheets ol wace
papser, raversd s hetl abdes ar interleaved
with te-foil shests nboot 3 inches sqmare |
lzawin icch margian of papes sromnd the
:h—,.ir_-ﬁ, e EVERY piher Tl leaf o
gather sade of the videntor, aliernefely; i o B
ghreis 1o goch gide

In regard tu the small cheuslad, weuld
say that the wabage drep 2f mme mey be
Brzred fromm the reistooce which iz I
oams and the corrent cagacily which is 2
wiEmperes al full ksl & o the walis elea
eanls Hea ¥ Cserent, o8 10x0=50 volis
drpp
L TR TR TR TR AT TART R A IR RE L

Want to Swap?

If yew have any:xing to buw sell
or axchanze acd wont 1o maks
sre af duing it quicsly and at am
insgrheant eadt ddverize an tha

Scienlilic Fxchange Columos
aF
The

Electirieal
Experimenter

You will find edvertiscd in
I,| rar ez :

Mhategraphic sppliey, Mhonagraghs,
Witelcss Appararss, Eleeinea’ poeds,
BAicyclen. Motorcycen, Rillm, Gansline
Engines, Mieraweaprs, Hooks, Skares
Typewriters. Efo
The ownzre of 1hexe lkings wish
i “awap't them for comething
elie, something which wvou may

hawe.
The Rales

Cne cet per mord {names amd
addresa i3 be connbtod} mimimnem
Fpasw 3 limes,  Averzge 7 words
Ajate L the B Frewnbraaes
magl accanparyp ali arderr.

Fhe Claseifed Columnag of bhe
ELECTRICAL FEXFERIMENRTER
GET RESULTS

Maore than 0,000 El-ctrical Ex-
parimanisrs will tep Four ad.

EOTTORTELCTRR TR LTRR L TRLLUIREE LTI LR TL LI

LIGHT ACTION QN SELERNITM.

CR6lL A, I Heln, Lalewood, Ohie, i
quires a5 to e action of light g sclenium,
marily covered over witl an cpuqes shetter
AF SSECET, 4G y : .

A1, Balative zot=eactizn of Selenfum
Crysiale, eze, woeld wilvise that slierever
g Feleminme it oweeresd over wlh come
light prood materzs, tse Selemium atb thit
apine will bescme of verp high resistance

I couese, w ofipht effert will fraashly b
mnde on the Sclenimm 3 taversd by res
Aectisn e the umecverod smrface af
inime, BF w0l dotinaie.

Ax nomatter of fack, it has gneeally been

24

IR IR ER R AR R e e e g (N e i

IR TTORRE A AR LLOOE RN NI LR LN (A CARARTEL LA LR OR L TR LT R DT AR AR

St

acehtne B Por the scle beeedt of Ui ehcimol mpsiamier Questlsas wll be supeesed hore for ghe Bemefis of alk bug anly mueer

re fa [k 2o prnciel matbcs condmlened

Ey il

fousd that the resistance of Selenium Cells
varieg pretty well im paeportion to e
amount of [ght threma on same,

Selemium in sHek form, chensielly guer,
may bt purchnsed on the merkes  [lows
ever, its redstance is infisitly high in ike
pure state, b bas 1o be im-:'i.,-trﬁ'l'—_ [Ezed
and “:ﬂ'u]lx nmnealed befosa ik Lilicn 1%
the gare 25 in stamdard cells, :

Yarr will fond coasilsralbls informatial en
Scleninm Cells and thelr construgglon in
the Avgust 194, Eiecinco? Soprviraier.

RADIO CIECUIT PROTECTION,

{@ey Dayton D, ldmor, Cole,
mensions the uge of small fuses for pro-
fecting wireiess acis from skatic acsial gers
e _

A, 1. TFuses are hasdly ever uied
prntr:ﬂ';*.?' =alia reeelving apparalas fresn
static o7 lphtaing dischargss, and the com-
profp meothed of giving euch protection g
to conmect s anshos epark gap aboul 1710k
of am sch loeg, nercss the aerial mnd
groand wires where ther jein the recelv-
ing ser. "This syesent f8 uged in the Lhaked
Stater Wacr, and alsn on mast commereial

Jnakallnions,

There i= no law gmating dtr'mi'.-:l{ ikt
wou mar jil Geg oa slabonery spark gap.
anid thete ean he =enploved for dhors ronge
wireleas transmitters, where ther do rcot
e eaer o barder lins or Infev fere oty
the irterchange of governmimb of pom-
mercial radio measapes over fiech State
baundary 1ine

A QUESTIONS,
A, L. Franklin, Chicka=%a, Okla,
pn AT, micioers,

(i,
agks several gecsbions
trams fosmess, el

A, 1 Twize the size of wire aoe wied
oo the coils a9 wour M-mvels AC. mudor,
should ke f;n:‘hl}'l'll far the new windisg
and ennssguently one-hall fhs nembad ol
LTS !.L.I-I:l.:ﬁl'l ba plicad o garss, for 120
q‘dﬂ Frdjiie ey,
salas n-.1iq.a-.-.u i‘l rry wirz from the Brown
% Shorp wire fable given ia mwogp texi-
aooke and casalogs.

Tt t5 prolahbly hest to compect two re-
sepwrry with widely diffesent ootigtiinegs on
rrulziple, eat 3wz high reslstance receivers
show'al be concweted in series and the saiie
Eelds Eraz for a sair of simifar e low
resistanes SECEVERE,

The wars lenglh of looss couplers, = rx-
plasned im detail in the September, 1014
imane of The Elecirical Sopsrimenier,

Any tramgformer will show a small oon-
spmipidan of custenk on wett-hoor medes
in the prisady &reust; evea thoegh the
secomidasy g open clecmiied. This smal
cureenl ponrumed by oany fransformer @i
meptizned, i3 known a2 the magnetlsing
surresk

FPOLARIZED RELAY FROBLEM,

-[EI“:I TWali=r ] P, bont]l Rapids.
Mick, asks ua nboot wmicg 2 amgle polar
Leagl rElaves eim, o tlgnal when direst gur-
remt id paseed threngh ibe efrepdy Inoa posis
tive of negalive direction asd wire wersa.
[izlpws 2 remcim Lo when mo curdert
praveridd Sontfal ¢Ensi,

A, 1. Relavive 1o the e of palarized
relars, special ciegmits, iz, we mor gAY,
arat, Tt vou san eeploy a couple of the
|:||:|j|1 |:||:||_:,:|:|'|.-J r|.'1i]ri vaked pa L Lhe civs
coil in parllcl ns shown in the diagram.

I# yeq wizsh to have one relow of the dif-

Wied Fwy figure ths cir-




Mar. 1oz THE ELECTRICAL EXPERIMENTER AL

leccmtially acunnl aypr acl o close 2 loeal
Capgitll, Wil Joaiivs oF sifabive Gurrene s
assed thfough the coile of same, woi will

e Lu Aprange the :|1:|!:||',1:|;I wiih Bl-
Lncing AriEpe on Rhor sade) 85 thal nor-
Rl Farer
=" ﬁ_
—_—
A e l_b J= gy Ay
l¢ )
: (e
= t.r. o ciadd
At % ¢ Pria

Wik o Cairent B O, & Line Poladiiel
Eelpns | and ¢ Bymaln Opgn,  Paslglvag
mr MegHihve Curprml TRrsugh DO
line Ckiri Bespedlhve Relay.

molly or with no current in the magset czil
circuits the armature will rees slway be-
faeenrs the bwn plabiciin Sonieel 32rcwod i
ke relaw. Aboung six to seven milli-Amperes
are required to operate thess relus,

AMPLIFIES HOOE-UP.

(2 10 W, Halligan, New Yaork City,
ik ga

. L. Is thes diagram 1 show corpect
fuar '_15'1"3 o Anchm e :-|1||_"::ir]. the wire-
Iesa algrmala ps regesved om oo crvatal de
fector, such as the FPerizocd

. L The diaseam v slaw 15 pal
ensreek, We doe nel helisve it would work
ai all. We give youo below Pl ingram

showisg haw 1o sreinge a slng'e Anilipe

Fals b2 asaplily femn a [Psrilban Letector.
amt it is claimed 1hat 1kis armangcesnent will
vield ag high 2z 80 amglifiexilon {acior,
I I::l:'!:l Aiih 1% :II-Ili' JI:.'I;I'I and meeds no
lergthy explenatiane The cuioe :rnn'.-l'-al'ﬂfi'
ef Ml ratio ghown ghanbd Bave abour K000

|,.1|| T .'l_".:'.'.ll.l.'u' amld i'\; velTy well i.".m_“l!'.l"

Amdin amplidping Frem Crytsl  Detec o,

of tares or four sperk coil soceridozies
These ehonld kg alsead enid o end with &
comnean soli fron wirs core passsd tlirorgh
their comier, A enkon dchectos i3 smE-
pesbed &5 Leet for 1he parposs. and 1 po=
tentiometer shouwn i for adjustyng Lhe
La ey cirrest .1pp|'r-'| B0y Smi e
O. C. DYNAMOSR,

(M35 Frank Moore, HXemp, Tox.. wants
advice on el D, O dvaamg busldEng.

A 1. Cwidbe enaciesr af small ||:|"|i.l'l.l.l:hl
aid their windings, ez, we seber v do the
proellent 2%, book br Hlarshcll, which we
pappty, entitled, “2mall Dynarsas apd Mo-
tomrs amil Tloww Bo D Theee ¥

W may zay that in gerernl, with a gaven
pize of ammacese it @5 mazely posiible shat
eIl U FAlN Ay preal amgunl e [} e 1
Fran: She maching by issvessing the Sold
irenrt ko any exbeént; providing, of ¢ourse,
the field 15 of sufham: sdrdaglh in L DT
place, L1 tEingd eaniadeoed,  Tlis a3 dua L1
tke basiz dnct that the ggipol in amperes ol

B mmm ey m—— o

- i EXTHRA SENSITIVE
MORE SENSITIVE THAN EVER e R

CRYSTALO]—THE AA

A PERMANENT WIRELESS DETECTUR
THAT TTAS MADE A WUNDERFUL RECORD

This, o Lateat e of Cryataloi Detee-
LOr SoRiuiis & new falieing iednelance wiil
new focmulae of alloy which cots down
the internal resistance of the Dhetectar,
I:!LiLI'..L-E-jL it rmoee =épisilive aned impioves T L —
the pensral effciency about 50 per cone.
waich natszally inercazes vour distance.  This new wvpe of Crystalol is :-\
Tewnchsrme nstrnment of hard ubber composition, tomsied wath Gerpaes
shver, It i3 providsd with three Binding posts and aoti-shock feel
ORDER ONE TODAY and odid wo vour sez the greatest of all Wircless
Detecters,  Full isformatinn na request. Char new mimiztone wireless
catalog on peeeiving apparatus descrilass snmoy pew wineless instronenis
A Post Casd will bring cne,

Crpaialal WIRELESS DIVISION eparalol
Tree [ Pagales Trps Ak

_=» — EDGENE T. TURNEY COMPANY | w=

Dalivariss 2597 Third Avecos, New York Cily i Froniead

ITELEGRAPHY [yaciy Tpesimeis

THE BEACON FOUNTAIN FLASH LIGHT

The finest axample of flaskiight Movelty, Convanianca
and Qualily. Clip prevents loss, acts as a contact
inuss, and prevents shart cirsuit in 178 pochet.
Cnky one of she BEACON predusts of guality
in Flashlights, Batteries, and
T Fiay Electrical Movoltica. Far

ey : sale by all good
e danlars.

T

“HIFTIEST”

FLASH LIGHT EVER
COMCEIVED

BEACON MINIATURE ELECTRIC CO

1@ E- 00 DULEE BE., & B C1ET o
1517 B DESPL LI B ST, 1 T4 SR P e

)

'L I
Y e
=

MRHCEICOURSE

JUSKT ADDEDR PERFECT
) EGUIPMENT FOR INSTRUCTION

maboaised sehasl for Ellnss Cearrsl | 1M & IRELESS TELEGHRAPHY
Hall wkp Cardphny, Afeer smuana fron TFraslizal sl wciie,

mEn N abme. Eond sl fandshol e dies albesE U o, Wiite for Fudl F.,rﬂ.pdur]
JONES SCHOOL OF TELECRAPNY, Depr. E, 208 5, LaZafle 5S¢, CHICACO, [LL.

LeLf Evening Gowse in Wireless in New York

Ef pewm Ura miarhr and #leh i0 Lad yoor procoed o ilen, L rtedping ol ofiphf Cearplole synlpaasi
I=mre bsdradisrn Pmgare [or & goerorimand Leoonspcumdar n Marcsal Esgizcer
: Disy Caures in Oparaving sl Cremmiruzaiens
Fraring Cormes iz En prnesrimg, Uperaking snd Drsfing Lparah for Dpsrebars
Mrardlear in .F.‘?«'_I.! ey Sarfs g,

Y. M. C. A TELECRAPH SCHOOL 145 East ESth Stroqt, NEW YORK

EiEdy FTREIEAY AT POEC WIPeL  Fresdtio i sbund o e
pnkilenn Wearnolfclal inslrwctors for Eha
Wesherm Visiun Telrmgeaplh Toa
mad P amiy schsal InsEtrucis
iny Westoro Unkon ampleyme.
st mercEers gf wey T epraph spadl; gl

Let Us Figure On Your Machine Screw Products

Binding Post, Parts, Metsl Stampisgzs, Crslings, Brass and Sieel Balls
L =emd s your Buee priots, or sampled with spociheaiion, and we
will lacly ¢ mote yog the lowear pogsibde peise.

Carey a large stock of Hinding Posts nmachine scrows, wash-
ers, gt nnil swariches, We meke a spedaliy of solicdting the aoee
from manciacierers, jobbers and dealers, Weite for war Lis.
GENTRAL MACHINERY & SUPFLIEE CO. MI Claton SL, HEW TORK CITY

Vau kinelr v eicenneiey “The Flocitcel Brpermirsies™ awlre mrisins 16 eF v imrr,
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ELECTRICITY

In & Leathar

Priie Ve

Hard io @ et ol b-:-al-ll rher .'J.-l:ﬂ" fin rha

ELECTRICAL FIELDF shaud ke,
Itia i b ELLUTRICAL AGE: 13 rhers wa
bvep BLICTIELL LT ¥ ooy e5asmak e Eraded,
direstn Facan e, 6Men s St s kiR
L=y athar pamdc “Ehat mad Bai vl dioorsrsd,
1o Ay i ke dke unde rlwrllrrlr-lu
ol MODEREN ELECTRICAL PRACTHCE

[TIe m,v.l;m:ul.l,nm-,.ur.umnmll;ﬂ
reoay bhe inlomstica. s remlily Chey l.|.'ll :.
grbasl wilkis Ehemelvdd, BOR1ARILE & £06m gl
Wliady asipie itk QUESTIONE, LXKSINVENLS
Al ILILL$J HAT .'\-.E:'th!'i n-n':r;'lﬂ in plaw
o T arguage B tEat & cHzal man tom
u:-d:'l:l::'l'-s-r.d Ebas “CHDLIWY, ﬂ.ﬁ AND WHY™=
O BLECTRICITY.
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“THAT'E .lL|$T WHAT l HEED”'
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THE ELECTRICAL

1lie armaliire, aial « .JI]I.FIHIJ:,.‘ af the dynas
may. depaad vpor the sze of the armature
omductor of wine. Thig i invariaslr hg-
urel Tor [, C machines ot 630 rewlse wils
DEF ampere of arcature correaf, Yo cas
1hes rexdily Hyuce the capecity of amy ap-
manatg from & eammeon wire table 2z FEven
AT Ay lewl= ||-'_-q,||| Lul_rlh_.],:uu (S

With an armsiure .ﬂ.HDE’ twi Held pol=s
gnd twe brushes os the scmoulator, ticss
is of counse rr-:w.-:IL-:j pwi divided pathe
through tse armadere for dbe earrens, and
cach halb of the sramntuce would thus caerp
onebalf the toral emrrent: thar is ta say,
that i 1he armuiere was o develop o
handle a toial corrent of L amperes, Den
€ath half ¢f the drmature winding would
sarsy o ampeis, o the armature winding
wonldd Le dessgmel #n have & cross=-sectional
red il F dmmes 300 ciroalar mils

TEANECONTINENTAL
TELEFHONY.

M) AL L Fraskion, Chickasia, Okla..
"-'-'I-Fhﬁ o <B0'% the PiFemgth of Lt 2] tiged
im |l:1|.'.ﬂ|-ul|| |3 xCcross che comibinent,

Ao L We may sayp that 48 valts feaen
B s-1n:|r|:|,,.1¢ :I:u:.l:l:-urrn.- i3 tiae pransipal cureent
uked in sendiag speech from New York to
man Framcisco over e Bell syslem. Flows
ever, Ehis 'l.1-.r|:|1't warks sarough am Audion
wp 'I'||::ﬂ|1|¢r' and the sacondary or wicg
enreeit of 1w amplificr bag aboat 160 1
il } wolfs Batkery curreat in o same,

2, Imoregard o the human bady hay-
1ng’1 resistance of, say, 500 ohme or more,
measnred T h:un-" I-n- hand, and il rrTHI:
af applvimg O] waolts chrough ihis cis-
el frem a !-'n-..ll. indacios eodl, will =aw
theal 25 the coil could only deliver a small
fraztion of am mmpere, you could mob, of
COMIFEE, CNUBE LY EreabEr cuspent |.|l"l-1l a
mimete fracticn of an sepsre o Cou
Shocks [rom spark coils xre always very
wipleasaad, and i3 the case of some Jec-
sand the digcharge from a fairke large spask

ar TELY anledl [y [z al

RAMGE OF RADIO ET!L_'I':?LE-

flﬂrt“-'l Cireal  Sheyocl, EHax Noo L
Tieighiten, Ba., azks '~"-n||'r the range oi
Ly $I.1.I'|1-E|_=.

& 1 We da not quite under &1 Ml WOlr
sy s Lo Tiimw I'” v etlam raid HiE Pecslve
inge stabiom can aperate over, bidt moy say
gt B meas lmve an :utn'll large ecough
and lnstromzents of sellicient seqsilivity 1o
awlk up wa weary misraswniia ovi of the
el er o {r{u.“. the jransmitted ethesic wave,

Ta ma'ks thiz matter clearer, we will sups
pos= ilal, oo qu'.-e T nr-‘llrl-'lrj- amalear
station located on the Atlantiz caxil af T3¢
TUrited States. I‘-.'-:!.'r el '|l'-'t' WL I:r.!.
.\.I,: ke up e 'n.lrl;-l_"-'\ 'rlh_ ials Trom thwe

ﬁj Tower. Undoshiedly, vou wal' net
I::-: able o acensnndisl this unless voa aawd
a partlcularly large asrial, sey LOG 1o
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We will, upon receipt of price, deliver a Murdock Special set. with the privilege of fourtee !
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price will be immediately refunded upon return of receivers, )
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SEND POSTAGE ONLY FOR CYCLOPEDIA CATALOG No.

“The Livest Catalog in America”
uE wmatatinn . THE ELECTRO IMPORTING COMPANY
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OUR NEW 272 PAGE CYCLOPEDIA No. 15

IS WAITING FOR YOU

FULL SIZE FAC-SIMILE OF OUR CATALOG COVER
JUST A5 IT LOOKS WHEN YOU GET IT

WEIGHT 12 POUND
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