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of life, lie is far removed from any thing 
approaching assumption or conventionality. 
His  disrjosition is  amiable and retiring. I-Ie 
is  non7 in the full vigor of health, and, a t  the 
age of thirty-eight, fincls himself in  yosses-
sion of a well-earned and solicl repot a t '  lon. 
Shonlcl that  long life -mliicll seems to be a 
legacy in his family -be vouchsafed to him, 
very much more of discovery and inrention 
may be looked for from him a s  tlie rcs~ l l t  of 
his m a t ~ ~ r e r  thought and larger experience. 

THE ELECTBIC RAILWAY I N  XA'W 
YOIZI<. 

FORseveral years past,  the question of rnn-
ning the Kern-Pork elevated railroacls by  elec- 
tricity has been agitated. This  culminated in  
a meeting held in New-Yorli City on the 18th 
of November, 1884, a t  ~17hich were present 
representatires of the Edison, Daft,  Field, 
Siemens, Brush, ancl Bently-Iinight electric 
railways, and also of the Sew-Yorli elevated 
railway. A t  this, and five subsequent meet- 
ings, i t  mas decided t o  test  each system of 
appl j ing electricity as  a motive power for rail- 
ways upon a certain portion of the elevated 
road. T o  pass judgment :is t o  the relative 
values of the various systems, the following 
gentlemen were appointed to  form n board 
of arbitrators : Sir  William Thomson, Prof. 
Charles R. Cross, George E .  Roberts,  James  
13. Rutter,  and Robert Ilarris.  I t  was, more- 
over, decidecl to  finish the test, if possible, 
within ninety days. This  time has long since 
elapsed, and the waiting public have lieard 110 

report. 
During this time, honrever. n vast alnount 

of woili has been (lone, ant1 greal  difficulties 
surnionntecl. Tlie great  delay5 have bccn oc- 
casioned by tlie mechanical application of the 
electric-motor t o  the  heavy and qniclily mor- 
ing trains. I n  tlie various s j s tems  to be 
tested, a thircl rail mill be eniployecl ; and the 
l a j  ing of this, combined with ~ t s  proper insn- 
lation, has consumed a r a s t  amount of time. 

I n  spite of all difficulties, the Daft cornpaay 
have completed their preparations, and are  
ready to start.  A s  in other sj.stems, tlie elec- 
tric circuit is  made fiom the dynamo to the 
central rail, through the  collector t o  the motor, 
thence to the wheels and rails, and back to 
the  dynamo. This  company have laic1 their 
third rail upon the Ninth-avenue line, corn-
mencing a t  14th Street. This  rail is  insulatccl 
by the Daft  patent insulator, which prevents 
water from making a connection frorn rail to 

sleeper, thus insuring ,good insulation in all 
weathers. The  road IS tilrther equipped by  
con~plet iag Ihc electrical contacts a t  the joints 
of the outer rails. 

A t  the end of this line the company have 
located their central station. They  have 
placed in position a large William TYright en- 
gine, wit11 the necessary boilers a ~ ~ d  sl~af'ting. 
Two f i f ty-horse- l)ow Daft  clj narnos are  now 
in position, and,  later,  a thirtl rrill be erected 
to  relieve the others, in  case of accident. T h e  
wires are carried from the station to  the rails 
through the streets upon poles. 

T h e  motor, Benjamin Branlilin, has been foi 
some weeks finishecl, and has been thoroughly 
tested. The  motor is fourteen feet six inches 
long, and s ix  feet nine inches wide, and 
weighs nine tons. Tlie schematic clrawing 
(fig. I .) mill shorn the  manner in which the 
motor is arrangecl. N o  attempt is made here 
t o  reproduce the proportions of the Benjalnill 
Franlclin. One of the largest-sixecl Daft  1110- 

tors -TIM, is moullted upon tlie truck FF'. Tlie 
motor is h[ing so tliat i t  turns about -V as an 
axis. 'd'lie other encl is supporteil by tlic screw 
31. The  maximum capacity of thl i  motor is 
three hundred ampbres. with a n  electlo-lnotire 
force of a Iirundred and eight) - f i ~e ~ o l t s .  
T h e  power is transmitted frorn the nlolor t o  
the wheels by the grooved friction-gexrii~g P 
and DD. P is keyecl to  the armntrire illaft, 
and DD t o  thc clr i~ e-wheel shaft. Tlie flange 
of the drixe-wheel, on the fattlicr side, is  
shown a t  ST. Tliese g ra rs  are cl~~ylicntccl oil 
the other sicle of the motor. Tlle amount of 
lsressure upoll the friction-gears is regulatecl 
by  the screw H. This  screw is also advan- 
tageous in case of repairs, for by  rrleans of i t  
the motor may be movecl completely off i t s  
friction bearings. The  s u p p o ~ t  3,of one encl 
of the motor, is cushioned ~vitll  heavy strips of 
rubber, as  is also the cap T, upon which the 
screw rests. The  truclis are  lilienise cush-
ioned, thus allowing freedom of rnotion in any 
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tlirection, an(l insuring perfect accommoclation, 
on tllc lmrt of the motor, to any irregularities 
in the rotttl-betl. 

The coiilrcction wit11 tlic initidle rail is n1:tde 
by rrlentls ol' :L l i e a ~ y  bronze wheel fo~lrtcen 
inches ill tlianieter 12. Tliis bring fastened to 
ail arm, mny be raised or lowered, thus allo\ving 
discontinuilie5 in tlic c~n t rn l  rail, of wliiclt 
tl1e1.e are sercsnl ill tile Sint , l i-nve~~t~e line, to 
be safely p:lssctl. 'l'lie wiring is :x11 11nclernc:~th 
the frarnc, ant1 is ciiclosctl 111 wootlrri slie:~th- 
ing. 'l'lic d c ~ i c c  for conlrolling ttht. ~tiotor is 
placccl :lt tlie eritl of the cnb at  li:. 'l?liir is a 
d e ~ i c eof sliding col~t:~cts, 11:tndlc\I 01'1ictl by :I 

sirnilar to the throttle in the locornotivc-cab, 
\ * l i c ~ l i  r:lises or I O W C ~ Rtllv r ~ s i ~ t a t l t ~ ethein 

tivcly high clcctro-motive force ciniiloyed (somc 
six Iionclred volts). 'I'o this entl, the rnils will 
br  insulatctl by resting npon glass slrocls, wllicll 
will be 1)rotected frorxi the jar of passing trains 
by a illin strip of rul~ltcr. As  tlie glass shoes 
lia\rc not bee11 dclirc~rctl, the rails h:~vc not 
heen l:tid. 

Tllc work upon thr rnotor ll:ts 1)rogrcssetl 
slowly 011 accoririt of tlie ninny tliificnlties 
offerccl. 'Fiic original ar1:nigcmcnt sliown in 
the LVew-Yorl~world ,  Aprll 26, 1885, h:ks given 
w:~y to sevc~ral newer lbrnls si~ggestcd hy it.  
'l'ile latest Sos~n, :mcl the one to be cornplt~tcd, 
i<; SIIOWII ill tlie sc4liern:~tic dr.:twiiig (lig. 2 ) .  

111 this sgstctn, ever) ~ I , L I C ' ~ Cwill I)e provided 
witli a motor, thn3 innhing ~~ve1.3 cnr intlepc~itl- 

tielti-m:~giict circnit, t1111s vnryiilg the : ~ i n o ~ u ~ t  
of curreut, and coniec~rlerrlly tlie strcngtl~ of' 
field lid sl)ee~l of 111otor. Tlierc is also a 
conipldc cnt-ont in circuit. The motor is thns 
nnclrr c~oml)lctc: conl~-ol, it 1)ciug 1)ossik)le to 
run fast or slow. 'l'hc rnotor nlng be st,olqml 
eitller by t l ~ c ~  cut-out, or by lifting tlle c.ontsict- 
wheel. The system is Snrther rjroviilccl witli 
an :~ntornatic cut-out, wllicl~ kweaks the circuit 
when tlie c~rrr'cnt reaches a certain strength, 
nt tlie salne lime rilrging a bell :tt tlle ce11tr:tl 
station, ~varuing the engineer at tlic ccntr:~l 
station tliat there is trouble 011 the road. 

r 7llic rcrcrsing-gear is sinlplg Sour I)r.rishcs 
connec.tcc1 by suitable linlrs, so that tl rnovc-
nicnt ill one tlircction al)plic>s oue pair of 
ttr~~slies. in tlie othct* app1ic.s while :I lno~enrei~t  
tlie opposite 1):tir. l n  tile motel. Ue~!jarnin 
I~'r:~nlili~l,tlie oidinary hanil-bralw mill be 
c,n~ployecl; but l:lter, some fo1.111 of :tir or 
c,lectric I)r:ll<e vill bc nsetl. 'Yliis motor is n 
very sul)sta~iii:li :~fkir ,  as its wcliglit (ninc 
tons) nonltl sliom. \ \ i l lTlle cupcsin~r~~lts  be 
perforniccl as soon as  J l r .  I):ift is :it leist~ro 
to c.onlrncncc~ thcm. 

Tlie ICtlii,on ant1 Vieltl cornp:t~iics lia\c corn- 
biiietl, nntl are r)r(>1>:1ring to test, their s) stew 
upon the St,coiitl-:t\ enuc lirlo. 'I'hc of1 ~ 1 i ~ ; ~ l i  
this lint. tion1 Cliatkinm street to 4I:di 1~111is 
7.44 ii~iles, only part of wliich, llo~vcxvcr, will 
l ~ ctrarc.rsct1 by the t~lectric railw:~y. illltlioupli 
tiiis con1p:uiy ha1 c not brouglit tlicir nolk so 
nc,ar eolnpli,tion as tl~c, Daft cbornp:Lny, still 
they h a ~ c  clone a deal of' 1i:lrd ~vork. They 
h:ive loc.:~tetl tlicir t7c'ntral statioil npon 2 kt11 
Strec,t, :~ncl ha\ c l)~,oviclc.tl tl~thrc a two hundrctl 
ant1 fifty liorse-power Wliiteli~ll CL Slllitl~ en- 
gine, with t l ~ c  11e~ess:try l,oilers and slialtii~g. 
Tlic Etlison ti~rr:trrios haxc~ iiot gct been set in 
position, nor 11:~s any wi~xing k)cc>n done. 

111 this systerii, the ccnl13:il rail ha4 to b(' very 
caref(illy insulated on aceorlilt ol'tlie cotnpara- 

c.nt. I n  fig. 2 ,  A is the bottorri of the car, T 
is the or(lin:~ry rixilway trncli nsc,tl upon anp 
car. 'I'o apply tlic motor, the track is pro- 
loligetl to 3,:rncl is snpportetl hy tlie sprir~g 8. 
r 7l l ~ i sspring is Iiurrg from :L roller capable of 
sitle motion, tlius z~llo~ving the trrlcli to :tccoxn- 
lnotlatc itself to cnrve:,. 'rlie motor useti is :i 
cornponntl-woui~ctl Hienicns, arid is so clcsignecl 
th:it, witli run c'stetnal clectro-motive force of 
six linntlretl volts, it xi11 revolve :it a constant 
speetl of six Iiundrcd rc.rolutions per minote. 
The power is tr'ar~smiltc~tl fro111 tlic :~rrnatnre to 
tile 1111lleg C? by niealls of :L Weston frictiori- 
clntcli. Tliis Stic%ion-cl~~tcli W is worlcctl by a 
wlrc~c.1 sili~ilar to the ortli~lnrg 1)rnlte-wrliccl, one 
~vlieel norlting both friction-clrrtclleb of one 
t~,~icli .  Tlte 1)owcr is 1r:~nsniittctl fr'oni tlie 
pulley C to the pulley l', licyctl to the :~s l e  of 
the (\riving-whccls l)y Ine:uis or :I 1it.n~)-1c:~tllc~r 
I~cl t  of p e c ~ ~ l i : ~ rc'.onslr11c~tion.f n  ol tlcl. to ob- 
tain ii~oi(, bet11 ing-srirl':~c~c ii,i thr. b ~ l t ,it is 
c:nrieil around the l)ulic\- 1 3 .  'I'k1i5 5:xine :~r-
riingcment is rcprodncetl on tlrc olllcr side of 
the l ri~clc. 

'i'lie motor itself is itiorable, so t1r:tt the Icii- 
sion of the belt ruay l ~ c  .c:~rietl :it will. Tlie 
contact mitli the initltllt~ 1xi1 is 111:~de 11) nienns 
of b r i ~ s l i ~ s  sli~liti:; t1001i it. 'l'l~e hrr~slies are 
momltcd on tlic c:nds of bar rnhic~!~ :t prevents 
tlirir clro1q)ing clown wlien :~iiotlicr roatl is 
passcd, ~ I I I I S  short ~ i l . c ~ i t i i ~ g  traelc.tlic 
'I'hc brnslies :Ire Iicld in position by spriagi; 
which allow tlloni to t~ l ru ,  autl thns insures :I 

drag of the brashe? at :ill times, instc,nd o T  
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:L ~ J U S ~ ,tlius allowing tlie joints in tlie rails t o  
be smoothly passed. T h e  reversing is accom- 
plished a9 in the Daft,  by employing nu extra  
pair of brushes. T h e  speed of the car nil1 be 
co~itrollecl by the friction-bralie, tlie inotor 
running coiistantly a t  a ~iniform sl~eecl. The  
Earncs vacuum brake will be eml~logecl. the 
punip of n~liich will be  ruii by tlie motor. 

I t  will be seen from the above, that  the 12cli- 
son-Field combination arc  \vorliing upon a new 
princil'le. This  cystem will have many aclrau- 
tages peculiar t o  itself. Each  car will be 
indcpenclent. and the cars coml~osing the train 
will s tar t  off sirnnltancoasly, thus relieving the 
c le~~ale t ls t ructme of the great  strain cansccl 
by the locomotive when starting. Tile con-
stantly I esolviiig armature, on account of its 
high speecl, :111c1 coi lsq~~ently qreat momeutrin~, 
will Iirlp s tar t  the train, thus re1ie~'iiig tlie 
engine a t  the central station of sndclen and 
great s t~a i t i r .  A s  the loacl on tlie car inc~eases ,  
the traction lilien isc' increases. 'I'lie weight, 
moreover. of a train of this liintl. is more e re~ l l j -  
clistrihlitecl than in one moved i)y a locotnotire. 

Tlic electric motor, in general, possesses 
adrantages n l~ ic l i  are of special valr~e on an 
elevntecl road. I t  is possible t o  ba1::nce an 
electric motor. thus relieving the structure of 
tlie constant r i b ~ a t i o n  callset1 hy the quick1~- 
m o d a g  locomotive. I t s  ficeclom from clnst 
ancl sinolie, a s  meil :rs i ts  economy. insure its 
immedinte introdiiction. 

Althor~gh the progress in introclocing the 
electiic inotor on the Sew-York elevated rail- 
m q  has not been so  rapid as  had been antici- 
patccl br enthusiasts, still the progress has 
been steady, and in the right tlirection. I t  is,  
~ ~ e r l l a p s ,remarliahlc, that more coml)anies ha7 e 
not commenced operations : but mhcn tlie mag- 
nitude of the task is rcalized, and the patents 
held I)-, :i few parties are  inspected. the reason 
is seen. ITowever, several other coml7anies in- 
tend to comnience operations in  the immediate 
futrire, tlie plnns of mliicli are now mat1iring. 

tionecl, the arts of (~~lnclrriplexant1 multiple 
telegraphy, telel)hoay, electric ligliti~ig011 a 
large scale, ancl the electrical transmission :tl~tl 
distribution of power. liave come into being, 
while an enormous extension has taken 1)lace 
in many of those branches x~liich, like orclin:~q 
land and s~l011iarine te legrapl i~ , Ira\,? b(vn 
practically successf'~i1 for a longer time. B u d  
almost sirr~nltaneously v i t h  tliis deueloptnent 
of the practic:tl applications of electricity, and 
Iargelv on  ac8coont of' it, has cui:ie a coire-
spor~cl i i~gl jr:~pid a i ~ d  important tlerelopmcnt 
in electrical theory, aiicl in the constr11ction of 
:~ccurate i~is t rr~nients  for electrical incasnre-
ment ; so that  enqineers with ail electrical 
trainiiig limited to the small amount which. nntil 
recently, % a s  all that  coulcl be obtained in our 
colleges :tnd scientific schools, h a r e  f'ouncl 
tllemselves ill prcparecl to  deal with the prob- 
lems forced upon their consideration. I n  fact. 
a new prokssion,  that  of electricaal engineer- 
ing, liacl snclclenly openetl, ancl ileitl~er tlie civil 
nor mechanical engineer was ~vel l  prel~ai,ecl to  
11ursiie it. 

Up to the summer of 1882,no adequate pro- 
vision appears to  liave heen made by onr seieii- 
tific schools for the  teclinical training of young 
11ien desiring to  enter this profession ; but  a t  
that  time the Massach~isetts institute of tecli- 
nolopy, recognizing the neetl of such instruc- 
tion, clecicled to  establish a conrse lcacling t o  a 
degree in electrical engineering. This  cowse 
lias gracl~~al ly com-been brought t o  n state  of 
p l ~ t e n e s s ,  ~ ln t i l  a t  the present time, besides :L 

few who liave very recentljr graclunted, therc. 
are about fifty students who arc l )nis~i i~ig it. 

T h e  conrsc requires four years for i ls  com- 
pletion. During the first J ear tlie tiiile of the 
student is o c c ~ ~ p i e d  with general preparatory 
studies in matliematics, chemistry, drawing. 
ancl the modern langnages; and no one is 
a l l o ~ ~ e d .to enter upon ally of the professional 
n~oilc of tlie later years who has not (lone very 
credit:ll~lj- in  the two first-rneritionet~l studies. 

1". 11. PICKER\EI,I,. work, which estencls through The ~)roft~ssional 

A serroor, Fon ELECTRICAL ENGI-

NEERING IN  BOSTON. 


THE ~~onclerfrllly n hich have rapid adv:inces 
been made during the past fifteen -, ears in  the 
technical applications of electricity have taken 
place a t  so swift a rate, that  the progress of in- 
vention has frequently been such as  t o  outstrip 
the technical knowledge necessary t o  apply 
i t s  results successft~lly and economically on a 
commercinl scale. VTithin the period nien- 

the three remaining Sears, is basecl upon a 
thorough study of general physics, mathe1n:~t- 
ies, ant1 mechanical engineering. T h e  t h e o q  
of electricity, ant1 practice in electrical meas- 
~ireinents, are pnrsuecl siinultaueonsly in tlie 
lectnre-room and laboratory, the slrrclent learn- 
ing tlie use of the different forms of apparatus 
orclinarilp used in electrical testing. A ltnowl- 
edge of the calcirlus, and of analrtical and ap- 
plied mc~chanics, is assumed in the professional 
studies of tlie course ; and worlis of reference, 
or ,  if clesirable, text-books written i n  French 
anel G e r ~ i ~ a n ,  are  freely used. A very con-


