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N A TINY briek * surrounded by whirring machine
shops and scres of ncisy rallroad yards the creative misd of
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When the scigtion is reached the Usnion Pacific Raflroad com-
pasy vuluwmusﬂrd-ldqlmo(wmm
value, and Dr. Frederick H. Millener, slectrical ressarch sxpert, will
have srectad & milestons in sclentific Mistory. Thers are many. many
dayw of perwistant snd relentiess experimentation yet to come Sefore
ths wireless talopbone is & faet. Stiil that lrtle brick shaaty holids
sstrela sven pow that certain interssted engineers abrosd are aarious
to pay lnte
L. mumser, who In W be found gver his lastruments through
maost azy of the long dars, aad oft times far inmto the night. teils u 1t
the 1o his visitor and thes retites 'uto modest reserve. Of wiha! others
have done he in willing to talk, of what he is dofag—well walt wotii

After awhile. Thers is & vast mase of lustruments to be sses. Omne

may iook them ower: bul never mind sbout the circuita that lie con-

cealed behind the switchdoards

The purseitl of the wirdloss telephone means far more tn the
Union Pacific and Yo the ruiiroad world than & laborstory demon.
strotion. The achisvoment of 3 successful wireless ‘phoss w!il mark
the end of tslegraphic traln orders. & will mean that the dispaicher

82 his desk may hoid direct converse with the man with his hasd on

the throttie of the big mogul that is puiling the tralss over the moun-

tains hundreds of miles away. Iz this lles much of the importazce of
the wirsiess to the raliway company.
That the wireless telephose shbould replace the present day tole
. 4 phone in geners] usage in us ualikely as that the wireless lelegraph
LM should S0 away with the wire system  But the fisid of pecial sppii-
cation for Lhe wirelcss telephous is 28 Droad as that of the ®ireless
telograph.
Several investigurors are pushing toward the wirelsss releprone
The experiments are going om both ia America sad shroad whers
the Germans are particulariy sctive There i3 mothing o indicarte
24l they are 8o far along or &0 near the goa! as iy Dr. Meser &
Cnica Pacific yards

The atrempis a2t the wireless tragemissisn of spesch heve heen
imany. Suceess has attended the use of severyl devices. but in bighly
tmited degree. 50 far back as t2e St Louls expegition the seasitivg
actien of the selenium cefll to & varfant beam of light was stilized in
the wireiess irassmission of speeck The limftaticns of soch & device
are obvious. It cam scarcely ever be more than & lecturs rsom
curiastty.

Numerous other devices bave been mades Lo operale Intermittently,
and cocaslomally, just enough 10 give encoursgement to Lhe inves:)
sators. The wireiess telepbese will come iz time The sclentists are
=8 positive of it as (a the mathemaiicias 'hat an integration caz bhe
performed. It may take a long time to write Lhe squation or plot the
curve, but 2t can be done, and 1t will be dose. In the mind of 1he
men who are wrastling with Lhe probiem of bow it is to be done
doubl doss Dot exist

The discovery that an ere light cas be mads 1o regroduce buman
*peech when placed in eirenii with & teiephons ramsmitier undes
curtals conditioms bhas plsced iz the hands of the experimenciss 3
bazie principle, & tangible fact to work upom. At first thought to the
isy mind this perhape seema of little sigmificance 12 the attempt 1o
Fain the transmission of spesch by wireless. The investigators have
found, however, that the wre light profuces s series of vihrations
which rary from those which produce souad sad lght !n sz sscend
fag wale far into the regioss of wave activity kmows ss the uitra
vislet with refersmce to Hght They are but 4ifferus! manifestations
of energy pliched fn differsat keps. They are vibrations which are
invisfhle and Bandibie simply Besause of the !mblstions of the
hame= eys sod esr In this respect they mar bear the same relation
o e scope of hearing s the Ligh pitched bam of the moaquils does
te parsams with & low range of hearing There are masy persons with
peripctly good ssrs who can 50t bear the mosguita, and it fa a dem
oasirated fpet (A4t cats can Desr sounds high abeve (e reach of the
homan ear.

The production of these higher wave ribratipms whic) come off
of the wesking are becomes the vity! fusction of the initia) or sound.
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comes Lhe simple 'unction of the aame receiving device which takes
in the clicking of the wireless telegrapgh. That musch of the wireiess
telephone was perfected with the wirelsss telegraph

The problem thus rescives iteelf tmto e production in pruper
form of the waves which will praject themseives 1brough the ether
TArrying in terme of etergy {ie
319 andible human speect

The speaking arc's efficiency in the prodection of
directly dicated by the degree sadibility amd
&@eaking voice that comes from the instrumesnt The
of course. are dead wirhig The short dist

dEpaise 1hat can be coovertad back
Lose WaATES 18
clarity of
ound waves
oce Lhat they can be heard,
bul the uitra violet waves whick are coming off the srr simmitane
eusly wilh 1hé sound wares ATe carTied through 4
kuows how far

Ur. Milleser's work a e Unics Pacifs research
20w directed toward the perfectien of the speaking arc
iny the speaking are 10 the polst where iz will deltver
cieariy and plginiy s the receivar of a teiepnone
Gf perfection is reached be will kzow thst the are is
wireless waves which are o tarry the messags of
salation in the same segree of perfectios

The svesiigator has oae far with the spesking sre, g2ining
efficiency that bas pot been aitained eves !z the the German
iaboratories. Just bow he has dope 1t i & Satter that ljes !n a corner
of kis owa brain. Parts of ils spparatus have teen made on special
erder ia the east. whils other TiE Were made in the Omabs shops,
and yet others by kis ows hasds No ane bet himseil 1s In possession
al & nowisdge of Lhe whols

A great deal Is sald to lie in the telephony trazmmitter, which ia
constTucted 0 opersle with a higk voilage auch as s SECeSEATY (1
prodgcing the are light at & hizh frequeney for the Eeneratioa of the
wireless waves. Witk a temporary iasgralistion Or Mijlessr last wewk
2 an akling of hia progress with 1he wirsless taispions by 3 desn
ensiration of & speaking arc whicrh gare fors every sound repgested
Into Iz wiih The utmosi scouracy of artic slation

The arc which will svestuglly become a part of hism wireless 1ele
phoas will, bowever, bhe & much Sifferent lastrument from the ordl
Rary lamp with whick the demonsiration was =ade

The speaking are presests many whlimsica posgibiltiies yaide from
fis stllsaclem i e wireless teiephone. The ennire fllamisation
md-mmaumnmmum.mm
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secrics of the wrests A Sand concart af a far away park couid be
sudible in swery part of the ety The mume lamps thar Mumingte &
m-—anmumwnmn“ommt
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WIRLLESS TELLPHONE
GIANT TRANIFORMER IN"PROCLIS OF CONSTIRUCTION IN LOWER
HAND CORNTI-
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oot kiring a brass band toc assemble the voters iz eome 1hird story
hal]

The Milleger adoratory, with its intricate maze of apparatns and
mysisries, conlaias a2 entirs series of oos It the making,
others complete, bat be adapted 10 eperstiom iz rallway
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et »

A Temmeotpace looking brass wox displayizng te iy a
dial and & gong. concesls the working ecesomy of & = relese biock
Signaliing deviee, whirh bas proven ivs possfbilities g 1he dia!
displaysd the arms of a2 misiature semAphore ldegtlcal sith those
which stand over the tracks af the blocks A & change in sigaa’ of
A% the Train enters a4 biock the cad sigual bdeforw the syes of (he en
Fnesr tella him of ali that is taking place witkous moving his hand
from ke

The wireless telegraph plant with which Dr
ing experiments for
A zew transf
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throtile
Miilener
the Unlon Pacilic is ons of remariable eficiency
Row under nis
Piast is soom to make the Unign Pacifie's plant the mos! powerfal ig
the worid Dr N Is Invemigating the possibiin
less iz lnlanéd work
AR exampie of the vial lmportance riesas for

AFCLA seTvice was shown by the recen: storm, which cur off 1he rail
roads. sod all the public as weli, from communication with I e wenr,
sald Dr Millemer A series of wireiess planits of sven
efficiency could hare wridged the storm swept territory
wified 1he operalion of traims with the same facill ¥ that
moved with tBe wire lines in perfer! cperstion

Millezer, the man, seen outsida the INtle roowm in shich Be wraps
bimsel! in bis work, s far from 1he Imventor of fistion and drama
Dr_ Miliener s to 15s casual BCQUAISIADCE IUM AR iRteresiing persom
ef professional appearanse. who might be engineer, lawrer or phys-
ician. He by a3 mech Inclined to talk about the “best seller ‘he
intest discovery of the stags or the clty's waier sapply as of hls
wpecialty. The NMillecer of the laborators. CGEdeRirnted persos in
eRirtsleeves with a pair of pliers Desting sex? is his foustain pes,
S anotier man. Thers be ia with his pets, 3 wirvies telephose and
4 by ramsicrmes

Nobody disputes the sutbenticity of Lhe fact tha! elociricity obers
ceriain lnwe, but there is 4 question an 1o wha! some of thaose nws
are. Tha discovery of many of these laws bhas lod directly 5 thelr
stllsation through the !mventlen of Bew devices The new traus
former which » 2ow uader constraction ia Dr MNirliensr s aborgtary
mubmm--.m:.m: However, |t may do
& FTeat many other fhings that mobody Enows abour There was
Bever sach 4 trassformer bollded In (he wids world before, 20 it may
40 (hings thal me other Unssfiormer has sver done. This lesryument

I8 co-dquet

g LT provess of

oM rgcl.cn s

leger - of

the wire

of 1he wir canty

crdinary
sad per
they are

s the grestest ever wound for the Feaerafion of the wireless impulse.
Marcon! kas a machine now the iargest in operation in the weosld,
st Glace Bay, which is bat §0 per cant of the aise and capacity ef the
one under construction for the Union Pacific’'s eperimental plast

This great lnduction coil, for that & all in reality a transformer
fn. will deliver a current of 100,000 voita at haif Az ampers in wol-
sme. This means near!y seventy horse-power of SZeTEY courviang over
the wires that daliver the impulse to the antenas from which the
wirsless wave s disseminated. I frequancy, rate of vibeation or
wave undulation, what ever one may wish to oall it the ooll permits
of & great range. It Is capable of handling from €0 to 450 and §00
cyties, which means the current cag reverse pedarity that many tiges
ia 3 second. The sixty cycie current has a frequency about equiva-
lent to that of the altsrnating current ordinarily used for commereia]
eiecirie lighting purposes

it may be an spoch-making moment when
sart ke ether echoes sounding acroes space
Bectad with this glant coil

What will it do?

Xo one can give answer Electriclass all aver the country whe
bave had an Intimation of 1he secrots LAat are being samavellad down
'n the Nrtis brick laboratory are walting far the machine o make
ts» own answer. It is admitted that it will at least far exceed the
capabliifes of any machine now is operation.

The wireless telegraph from sb P& in ike barbor of Havana hae
besn read over the receiving instruments at the Omaba piant by De
Miilleter. The words clicked sut from the Carthagena, plying o the
WaiErs of the lsiand republic came up across the sea and lazd to be
picked up by the satesse of the Uniom Pucific laborstory aad
Pounged from the receiver ¢legr and stro ng in the high. pitehed note
ef the Marcon! system e ssader at Branmt Rock, Mas , Was heard
in the Omaha piant oo that remarkable snd memorable night This
performance af the roESMiTules o record for transmission
over land, 3 record which grearlr & Foountis ail that had been MOPTR-
before
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2.000 miles The At emeaFe
IDEIr astonishment when they beard the
Then the Carthagesa at Havaza poke

Rock and
the night

the far awmgy
that Dr M
B charge of
sirting st the a
idly Brough space wirth the 1
Ihe Bran: Hecl statlon came
bad Bardby
crulsers at
acTosE the

Winh such

ahipe

wireless telegraph plants
NSl rumen!
feeiing
ACTHER [He
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will b handled regzdily
ariating up against the walls of the
Rierveilng picnation will be produced. WA
If they 4o, Row Iar” It is aitogether within the
such plants that Dr Millener s
tullding at the Uains # rescarch laboralory messages eogld
bt made to gird the w The wtatemest perchance sounds a Mt
eXIraTagant, but 'he wirelesa has wuys of ity own The incrsmsed
TApacity of the transformer which zegersies Lo impuises may result
2 ke multipiieation of the ragge Ly many Baures

The tracaformer in its
Oae Tersed D

that with twe

Pacify

srid

rhvions physica) Aspecta In iatereating te
Bleralute of eiectrical science It repressnts jmst
ks iamt word snd aone BCcre I3 trassformer coneiruction TEe comm
or body of irom, in which the liges of fores ire produced by the 40
volt eurrenl, s the primary Timding is bullt wp of lamisgied Stem]
The metal Maell iy pecuiiariy tamposed for the purpose. It is known
&8 sllicon steel The intracoction of silieon = for 1he purpose of re-
ducing ibe tendemicy of the core 1o meain U magnetian or geners-
tion of Baes of force whes the curreat ‘s vut off or reduced o sepe,
All of which means tha: (8¢ core sball be clear to take wp and set
Epon each tadividual Impuise which comay into the primary windieg
clear from say "Sasgover  from 1he mpuise which went before.
Huzdreds upon hundreds of sheets of silicon wiesl are piled to.
Seihar. preasniing mucs of the pppesrance of a pil8 of Duscher paper.
Each separate sheer has besg trealed 1o o bath in & sheline e DASN

{Continzed an Page Four)




