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CEORCE WESTINGHOUSE
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of stopping milwey irans ever snos ey began Lo
run, - and thore bl bt hittde  alterateon o
improvernent during the imtervening vears

Bt pan  readily resline]  thint  thes chsabality
to stop quickly eould very easily lead to socudemits,

IEETW

andd it was an socident ow el it Wy slang hotase ca
Lhe way Lo vt b armk When he was !-r~--|-1r'nt
of the American Soviety of Mechanoial Engineers
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im 1900 hes ook s the suliect of his sddnes
Hestory of the Air Brake,” and we
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langr strake and attech the ond of the chain to s
piston, ithe bralgng would be much more _
pontrol.  Investipptions  showed, however, that it
woulid not be possible o hove a cylinder with o
truke Joos enouesh 00 taloe up the abpole oo elusin
extending undier mare than four or five coscls, and
fangee benanes Gl &6 pdubilpss wepn ek
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were orected ot Patisbworels for

the vamious parits of the braks

e nudianinetars of
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country,  One of the milway magoates of the time
tald him that wnyone who proposed to « a Lrsin
by compressed air was nothing short of a fool.  Hot
Winstinghwose wns not s Tool, mod he bed iotrodocosd
w brike which was, even in its then condition, vastly
supurior o anyithing which had hitherto been devised.

Hisving put his business in his own country in good
wiorkimg opder, the yoing enginesr cane over (o
Englaaid to see f he could not iduce the Brigish
ongineers to adoept his svstom. He did not, at fiesd,
na we have jost intimsted, mest with grost soeosss,
thoungh 1 bad long been felt that a more efficient
wyalean of ing of trains was sn mperstive neces-
sity',  As ourly s 1808 the Board of Treade had issoed
a omrmiler to the varioos l'l.il'l"l:l' mnlzlniu |1.r|.|h'.ng

attention to the advantages of having their trams |

coptrolled by o sulielent smount of brake power,
Varions types of mwchonioal brokes biad boen friod.
Messrs. Fay amd Newall had pro the use of a
continueus rod passed under all the vehicles and
aotuating the various brake levers ; huot, like Westing-
louse, they had found the method unworkable with
more than four or five eehicles. Moreowver, the
brakes were put on by the guard and oot by thoe
driver.  Dther systems proposed  mvolved the wse
of fhoid pressare or of chaine, but until the dissovery
of Westinghouse there had never been o really good

[ history of theso concerns, and wo cen only refer to

bruke which could be applicd by the driver and which
worked vniformly and well.  Still, it was ahard matter |
v persusde the British railwsy enginesrs woadopt the
new systemn, L hey wore, asther etill are, elow to adop
amything which has it8 ongin ootaide their imaedis i
surroutidings ; and it was oot till 1875 thet the first
reail public exhibition was made of the Westinghoues
hrake in practical use. This st wok place &b
Newark, and the hnilke was then put on el against
vthers,  Thes resuly wais thet eventually it wis nrgely
nelisptod, both in this countey snd on the Contimendt,
ad it i etill used inoan Boproved form to s con-
sidernble extent theoughout the world, though it has
A perious rival in the vacom brake.

Good as it was, however, the brake was by o
msans porfeet. To begin with, 4 wos oot spto-
mitic ; that is to say, that if, us by noe means unosual
e these days, trmins boke in halves, the braks was
not sutomatioally appled,  Then again, it teok an
apprecinble time for the brakes to be applied threough-
it the length of thoe irein. Westinghouse deter-
mimwxd to removn these defects, and m 1E72:300 b
mansged (6 moke his svstem’ agtomatic.  In his
improved sguiprment there wers the swmne air §
reservoir, tram pipe, and  brake oylinder, bt
addition to thess thire wore two pow {eatures sdded
Lo the dapparstus fithed to vach tender sod eoach
The first was an suxilaey reservoir for compressed
air, snd the second a triple valve devies int
bselween tle brofe pope, brake eylinder, sod suxiliney
reeervaoir.  This I.rlplu vialve was go constroetio] Chist
whin wir was wdmutted (o the tPam pipe oo opeming
was estobhslicd betweon  the train pipe amd  the
soxiliary ressrvnlr, wherehy the traim pipe oo peser.
visir wire [ilbed with air under pressare. The valve
ikary apaned & v from the brake eylinder to the
it pliere, b= was the normal condition of the
apparatus when the brakes were off. To apply the
hirike the demver diseharged & portion of the wir from
the train p whereupon the triple valve clossd the
C T TR AT the beake pipo and tho reservoir,
and between the brake ovlinder and the atoooesplens,
and then opemesd w from the suxiliory peser-
voir to the brake cylinder, with the result that the
Fri.ul.-uu :I." { hiss la:u-r Wik liri'-'mp il arud thie Ilr.lﬂlln
npplied.  The restoration of pressare o the  trsin

pipe wia then needed to take off the brakes. By
thie devies the brakes 'l]::'uug;lll:rql.- the trsm were |
mtnh mars vapidly apphed, and of & frain broke in |
hailves tha brakes on both halves were automatieally
applicd.  The imvention in this form was used umntal |
18RE-EY, whien a further improvement was it rodoseed
by the scdizion 1o the trple valve of s speeially guick-
woting devios.  This had the effect of very msterially
ihﬁ.rll"n'l.'i.lln' the saeteon of the brake mod of ||1|i|':h-nh'|g'
the spoed at which it vould be agplicd.

We hove denlt thoe fully with ithe Westinghouse
heake beenose, although it imventor’'s work o other
directioms was highly iroportant, vet it seemns probable
that hig fooss will down T pnl.'l:m:if.}' reranit
e with the bewle than with snyoliing else,  More-
over, a8 showing the importance of tho apperstus
iteelf and of ats developments, we may sy thst
|J-|:|I.'||l|ldﬂ'| ni!l:l.:r el HEI'I't'IIllJ.' I;lu.ltlll.n- hﬂ.".-'l:'l |:|-r.«|'lr| b irn
out smee 1ts mtrodoction in thie country alone, either
sy Ar, Westinghouse himaelf or by companies which
et founded to manufactore the brake. Te po luto
all theee patents m detall would be moifest ]y dmpos-
=ible, but we may sy that practically every detail
of the mechanism bas bedn taken under review, and
that the brake in its present stote is o moch mors
perfoct applisnes than it was svein in 1§86, after the
antrodustion of the gquiclesoting device,

Thae dc\ﬂu!wunl. and wtrohuetion of the brake
il mot, boweser, octupy the whole of the young
e’ # etwrgies even in corly dovs. He still found
tume to turn his attention in other diresctions, and it
wni with other railway matters that he first interested
himsalf. To begimwith, it was signals, and he devised
a method of working them and reilway points, again
using compressed air os his motive . aod, in
coppunction with it, electrivity. This invention was
improved upon by dogrees, and i its figal form is now,
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wet beliove, being mado by the Undon Switehsad Sigual
Company. Then again, he made numorous inven-
thons in eonneotion with boffers and draoght gesr for
rolli stoek, The use of electrivity for signals
brought about one of the great voptures of his life
—thr formaiton of the huge electrionl conipanoes
which bisir his piime, 18 woukd be out of the question |
for ue in o memor like this to triece the complete

them i the briclest mannee. 1t was in lEEH—jM

ghont the time when the gqoick-seting devies hisd
mapdde iz bhrake s moel oore veluable echanismn
than it had proviously heon, and sssured its eom-
mereinl prosperity—that the Westinghouse Eleotrio
Comipany was formoed for the manufecture of lnmps
and oleetrie lighting apparstus. Westinghouso  had |
long before that foreseen the enormans part which |

| plectrigity was bound o play, and he hsd only wikited |

for his hands to be b bl before embarking in the
bBusiness,  Fortune favoursd the pew andortsking to
euch an extont that in four yoors it had absorbed the
Unitid Srates Electric Lighting Company and 1he
Consolidated Elsctrie Light Company, while m 1801
the vame of the sombined underinkings was alterod
to the Wesg . Eleotric  md Manufeeioring
I:'urnpu.n}'. the works of which wre &l Pitt;hﬂ.l'“ll,
Fennsylvanin
It wias by wo means an ordinery trade veonture,
waa this nﬂl‘lng up of an electrieal works:. o the
anrly "eiphtiss direct-current electricity was used o
o predominating extent n the United Stetes. Westing-
house foresaw the vast possibilities of the alfernnting
purtent, aodd me 1885 ha had seal the late Me. Franklin
Pops to thie country to negobiste for tie Ameraenn
rights in tho imvention of Messrs. Goulaed sl Gibles,
ing oblained thess, he immediately set to work tao
manifacture  and  introduce  alternating-current

machinery, and though, st fivst, he met with the most rutnl::ﬁ

dtermined aition, he prospered, and

quickly.  He built up an enormous eleetric Tuens,
both in his own and othor countries, and it is & tribate
tin his foresight, as well as to the excellence of the
work he turned out, that the choice of  elsetrical
mgchinery for the first great installotion st Nisgara
Fulls was, after careful imvestigation in Arnerica aond
Europe by w spocial commision, made in favour of
plternating current, snd the contract to boild the
irst ben sliermators was givien to s ficm. It may
ndan b rwndioned thot he secored the huge oontraet
for  lighting the Chicage Exhilbition of 1895, and
e o i srcess of i,

Writing concerning him  in 1013 an Amerkean
sontempornry  said,  in Decpmber  Josi  year :=—
* Undowbtedly his first snd permanent  claim 6
eonsideration® i his early and swifl focoguitbon of
the sdvantages of alternstmg current.  He, if anyons,
wis e protagonist i this country {uhs United Suates),
Al h;.n I.l.i.u_pt-il'.‘m uf the Goularsd and Chikba' Ay stom
andd tha palificaton of 4 to Amerlean conditions
antd necessities woas one of the great Iandimarks in
elevtrical ndvance and history,”

In the introducetion of aliernating-curront msohinery
it the United States, where it made such enormsus
striches and soch rapid hesdway . Westimghoust was
helped by numbers of very able men, may of whonm
he did much to befriend.  He had & peouliarly happy
knack of stiracting elever enginsers and o Tizrs
to bis service. Among these, three nmmes spring
irnmediately to the mind.  There was Tesla, of high
frequency fanie, whose three-phase motors Westing-
houses put on the market ; thero wiss Shallenberger,
whose meters he mnde in lorge guantities ; wul thers
waa Beotl, with his threes to two-phsse trans{ormers.
Hut this by no means complotes the biet, Tndesd,
ter ggive e list of all the eminent wen whom Westing-
lieyinsas nanlq.-:.i.-rJ at ame trme ard onother, or with
whion he wns intimately connected, woulbd need muel
El:ﬂ'r_'; bt we imay  just  mention  three othors.

irst, thers was Nernst, whose lamp was first takes
ap in the United Staces by Westinghous=e ; then there
wore Cooper Hewitt, with his miorcury vapour lamp
and rectifier 3 and Bremer, with his flame are lamp,
which inventions were minde cominereial sneresses by
'||||'ilu.t.i.|1|.;hm|u|:l. T

Wecould g for caolumns referming to {he electrion]
wearks mnd discoveries of George Woestinghouse, bt
spuce forhids, and we ean only add that the petonts
budiery ot dn this country, either in his own name or in
thut of his yarious companieg, numbered for elsotrieal
machinery and npparatus alone over seventy, and to |
Blits figure moest 1= added sisteen patents for metallie
filamvent lampe.

Wi st mow pass oi Lo dorme unl.i.nll:. dhifferienl |

miatters, and first v may mettion the utilisation of |
notural gos  Westinglwuse devised n system  of
L'-ulﬂl'ﬂflirlg this nmEor s it ]"'itt.a'l_rl.ul“h distrivt,
wnid of supplying it in pipes Lo the various factories |
of that eity. The shility to use this wethod of obtain- |
ing heat was of the greatest value to the industries |
of this |.|J.|i.'u.l|.'l..|u:|1.. brusiress sntese, uﬁpﬂtiﬂ]l}' to thowse |
of ran, stoel, and glass. Then there wors g cogines
pnd steam turbines, to both of which he devoted o
very lnrge smount of sttention, sod with which he
was largely suecossful, In ronnection with steam
turbines hio wus latterly associated with Rear. |
Admirsl George W, Melville, ex-chief engincer of the
United Biates Novy, and Mr. John N. Macalpine
e wtroduction of speed-reducing gearing.  About

* {hr combemipgrary st mardy havg fomalb oo aild
elvplrial.”

hi miakiers

| but then wes o bk of

LIl eliese two themen, st Westinghouse's reguest,
undertook o tj‘:mgh mvestipation of the then
exikting satas of the steam I“H'hﬁia’ -ﬂ:l_ir.-:tbl;qw

ion of ships and the ibilitioa of e -
!J:;Itnh.i.ulnml.u' mm- of 1PI':T:1'.|;hl_irderln|1ﬂl Ly s
ol reciprocsting engines then in vogoe for the purpose,
The result of this investigation was the introdoetbon
of + the Melville-Macalpie  helionl  recuction  goar,

| which was manufactured by Westinghouss, snd b

wir believe, o transmison ellisieney of oo thisn
M85 per cent,  We most not forget the sssovistion
of the name of Westinghowse with that of Loblano
i conneetion with wie  pumps and  eondensnge

AT A,
t would weern that Westinghouse had 10 go on
imventing.  Practically right up o the omd of his

working life he was aking out patents.  Those
applied in this country alons by him and b som-
panies nnmber over 200, and the subjects covered,
and sttributable 1o Westinghouss hinself alone or i
conjunction with one or two others, were_ in nddition
to those alreedy  mestivoed - —B8lide valves ; spoed
governors, indiators, and recorders: the lighting
of milway carviages ;  weighing  apparatus  sod
Bpparatas furp |||||:|E-|:-I.I|np_ “ﬁ“h!zl and stromes e
viepting slip of pallwsy whesls ;  lubricators ;e
buretting air so as (o render it combustible ; warming
railway oarringos :  sowimg, surfacing, and polishing
stome :  sbedin  onEines ;  thermostats :  compound
engine sl oompressing pump ;  wster fneter ;o ps
engines ; rotary motor and poamp ;  infernal eom-
bustion engines ;  eloctro-preumatic snd —electro.
HbAETIE L brokes ; ear couplings ;  the TH"I‘-'I-'I“E'li"-'“ of
gas ; the lighting of railway tunnels ;. coking ovisns ;
treating ores ;. mwlalhwgion] vessel linings | stoam
turbimes ;  operating level orossimp gates testing
maring propellers ;. welding  metal 3 and  balaneang
ing masses. This long list, while showing the
ous versatility of his inventive penios, must
be understood as vinitting all the nultifarious patents
popmveeted with his brake, draw boir and buffer gear,
electricsl machinery, &o.

Bo much for Westinghouse the inventor, suani-
faisturer, and Anancier, Yhat of him Bz a man °
To show this, we do oot think we can do better than
guote from the speech of Mr. Frank H. Taylor, viee-
K::idnnt. of the Westinghouse Electri: and Mano-

uring Company, meade ot a dinnor in connection
with the annusl meeting of the district managers of
the company m 1903, After hailing his chief as
mischanie, mventor, fnaneier, frend of labour, tore.
loss orpwiiser, mod founder of endoaring industrses, 3,
Tuylor went on to asy :—" He has found mewns for
the devidoprnent of new inveniions all his life.  Ureat
ingellects have worked for b, been encouraged and
tecl by him, . o Hix mind §= so oquick
st b pees the sseniis]l point o s complicsted
gituation vven hofore the shaory can bas Tually tasbd to
him. Once determmined apon his eoorse, e 2 oot o
e laughed out of i, frightosed out of it, nor bought
aff." r. Taylor concluded by snyving that be hogsd
it wlissn hisown torsesnee todie be mighthand down
to hig eon the roputation of heving helped in farther-
g the great schenes of his chied and of being one of
his  trusted houtenanis.  Boch  wordd require oo
ORI,

Wo oy add that Mr, Westinghouse  founded
works st Wilmerding, Eagt Pitteburgh, Swissvile,
and Trafford, Pa.. in the United Statea, ot Hamilton,
in Coaomde, in Loodon, Manchester, Havre, Hanover,
Bt. Petersburg, YVienna, and Vado, Thess waorks

v H-I;hplu‘_lnrlr'lll.. b Heafmais AR IHMD pﬁllllr. He was
E::-d of thirty corporstions, representing, it is said,
an aggregnte mapital of 120 million dallars. Many dis-
tnotions were conferred on him,  For mstanee, e wons
w member of the Legion of Honour, and wss swarded
the orders of the Rowval Crown of Iraly and of Leopobd
of Belgium., He was the second recipent of the
John Frite wedal, mod lnst Deceinbier was g:h.rt'lll.. o
behall of the engineering profession in Germany, the
Grashof Modsl, which was founded by the Verein
Deutacher Ingenieure in memory of the celehrated
Friome Grashol, Mr. Westinghouse was, as we hayve
enid, president of the American Bocioty of Mechanionl
Enginesrs in 1910, and was subseqoently  made an
honorary member of (st body. He woas also an
honorary member of the American Assoointion for
the Advancement of Beknee.

XHE ISeTITUTHN oF AN ann MEvALLUneY. - The aunis
shinner of this Institwidon was given im the Bevoy Histel o
iy, 13h k., aned wus pot only os languly siunded os

| wsmnal, but wos morked by that camaraderie wmd ol ollowakip

whinh sremis 1o i & charoctoristie of hlim.'rw: TEEEET. T

[ Prosidont, Mr. Bedford MeNelll, vccapied the ohair, and wis

supparted by many notabdlities, snnmast whom ‘vaest b wen-
timml Lord Crewe, o wham wis entrosied e dossn of the
evening. Hie Lordshiip referre] to many subjsoie of immodiain
inferesl 40 thi conipany, partioularly ihe moch desimd charien,
laiom aboul his remarks, canssil
daab by the npprooch of the severe atinek of smuess wibie
avercane lim later i the cvmnimg.  The teusi wae e
io by Mr. Dedforl MeNeill in s speceh romarkable slike for s
s, W hainear, and He pretly tann of phrnse.  Mr. Cardier
Niwmers danlr lI'III:I:H’.' with thn gmesta in @ apaeeh 1o whick Bir
.ﬂ-HIJLI.a-_lI_I. Ivickioc and Sy Thomees Bl roapemield.  Tho
E:':nult-mln.tﬂ tonst, ' The Choirman,” wos put 1o the colnpamny
¥ Lord Joioey in & happy vein, and. need we sy, was up-
ronriausly received, the populaety of Ma¥eill of the Code being
well knuwn, The lnet toast wes bt of e indefscigabls
Bovretary, Mr, MeDwrmbd, wideh was reeeived with litthe loss
onthusinsmn ihinn that of the chairman. 1t was sloar [rom the
tenour of all the speeches that the Institution s Bourishing

wxeoedingty, and thore can be to dowbt thet if 1= fall werky of
thm chiarter upran wluich s devines are s, !
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