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neyer known t0 occur, but w'itlî a 7;16 it would be a rare
tiîing t0 find oite lanip ai a large muiber îiîat lad flot titis Cause
for being out recorded against it on more occasions tisait one,
particularl>' if, as ireqluentl>' liappens, flic carbons are siightly
crooket. AIl îlîiigs consideted %ve tedl we art but eclioing flic
sentiments of the prescrit users of )k carboits wvlîiul uc repeat Iluat
in an ail niglit ligluting plant iliere is ait advansiec in thueir use

I N thie Aiinual Report of the Çlîief of flic Bureau of bteain
Engineering -)f tue U'nited States iNavy for hast year, attcntion
is calleti to th faut tiî.u front fnear>' ever' %var vesse[ in service
in te nav~y, reports ilid cante ai the inefficieuîcy ai lime firemnuu,
and ai tie îaîsufficîent nuîmber emuplo> cc. Theiî Chier points out
timat no inatter itow eficienlt the %csscl andtihue cquîpnîlent înay
bc iii et'ery olluer departinent, failurte fi fice boiler rooin sptîils
Ilie î%'hîole. lfdtîring an action, %dîn iciiIl fullcst power ofiftue
nîacliner>' is requireil, unskiifuincss on the part of ile flînan
siionît let the tires becomie il or ciioket wvith ashles anti
clinkers, ail hiope af sticcess wouid bu gone. Thue report urges
upon the Got'ernmient te ncccssity of attempîing to rcînedy
this cvii anti to encourage flie fircitnen in becomîng skiled anid
expert tii tîteir (luties. In ail factoîîces anti establishmîents w"here
stean is used filtre shouiti be ituore attention givet ta titis v'ery fin-

I)Urt.iîlt subject. Iithesed tays oicouupctition profits can be m;îce
by skill anti tare in savîng. 13egîn terc, flot as is t00 Offert
donc by emloying mue miauiteu is iilling to wvork for tue Ion'-
est wages, but flic man %vit can carn gooti %vages b>' skili in
tlic uçc of flie co:îi shovel. A feiv yeais ago a certain foeur ii
in Canadla %vas ciosed. The enigineer n'as orderet u dismiss
i staff ar i treilen. In about tlhre months thue fuil was again

startcti, but the rsiiien itat gone cisewviuere iookng for work,
antiftic nid bands couiti not bc fouind. With fice saie enigîneer
anti saine inachinery, but %vîith new firetîten, twveive tons of coal
per day tverc requiredti 1 do the %votk formierly donc %vith uine
toits. litre a change of firemen increaseti tue fuel bill by 33 3
per cent.__________

A c.%si: bas colite onder ont ubscr'.ation quite rccentiy in
n'bicbi a.it exisîing elecîric liglit conîpany %vas about to pur-
cluase a I>over gencrator for flie supply af iîowecr te nuinerous
sinahl iîîanuiactnrcrs anid in whicAt fiitre exibtedl the doubt as ta
uhliether it shouit be o! 250 or 500 volts E. 'M. F. Eventualhy tue
250 volt gencr-ator 'vas given the benefit ofiflie doubi. it ma>'
be pointeti ont te tiose siiuilarly situateti, that for nîany reasons,
the :!5o volt machine is uiudoubtcclly the proper one te install.
The principal reason is that il is absolutclv safe te hantie a cnt-
rent of this voltage. As flic current is requireti to bc carnied,
ia building;s.ant moins in 'vhic)î filtre arc quite a nuiiber of

ctniiloyees. îiîis safeîy in hiaidling becoines most iipcrauive, for
whte tticie inay i>c but une person ulîosctuiy i Nill be toliandIe
andt take care of flic molar, filere v.%ill likely be soine inquisitive
youtig prson about flie place %vite %vhîcît oppor:unity offcr; %viii
try luis bandl :î il, and! test chances te anle receive a shock, if ih
is possiblc ta do so, bcfiî lie gels thirougli. If a1 louv tension
current ks useti il cari dIo no grc.aler luarin: than fighien,
wlîereas if il %tere ai 5oo volts potential andi conuact %vere
flaie witbh for any !enilii tinie, if might flot oni>' cause a
srevere siuaking uji, but serions resuits -,vould in a.il probabiiity
foliov. True flic carsî of constructing flic line tvill bc: much
greater if 2;o volts aire use i than it %vould bc --vith Soo volts"
Another point ta c"nsider is tic fesser liabiliiv leshortcircuiting
ai the fimes traint a>' cause, for tvith flic 25o valt circuit filtre
will onhv bc ane lî.îlf lte risk af serions results foiiawving sncb
short circuit; an arc ai an>' length cannai bc maintaincti; where-
as n'ith 5oo volts il is quile cas>' ta prttce.anti kecp gning sucli
anr arc as wvauld cause dantage te flic machine or sonte of its
patis, or set tire ta flic building if flo% chectit promuipti>'. Wue
arc of fice opinion ixhercf'ore that flie 25 volt circuit possesses
anr element ofisafet>' quite supeior te that ofithe 500 volt, andi
is the anly one that stouit bc tiset for supp>' af snall inotars
that are hiable ta bc useti in afil mnariner of pîlaces anti unter al
sorts of candition-. 'Ne cannaicondeîin 100strangli> te praicuice
af connecsing sucbi iotors on a grauntict sureet riilvaty circuit,
as is donc iii sarie places. WNith S00 volts anti a gzroundeti
circuit. if beconies absoluiely tiangcroîsanti shoulti flot bc
litîdtil b>' other than a prantical nian ai any uime, ittuc l ess
shoulti it bc placeti in a position ta bc hainileti b>' thoset"ho

perliaps have not thc failntest conception of the danîger lui king
theceisî. 1: is not flic purpose of this article ta makc it appe.1r
that a 500 v'oit circuit is wvhaî is rccognized as a dangerous one,
for sucil i flot the case, but wc réel tlîat ivc arc fnot ovcr-stcppitnp
flie boutaIs w~hen wîe agnin rcpe.it finit contact ivith a grotîîîdcd
500 circuit is tiaîîgeous, particularly if sucli contact is midc fur
an>' ligtli of tinie.

CENTRAL STATIONS OPERATED BY WATER POWER.
àtlr. Gecorge A. lRedîîî:îîî wtritcs on Ille above subject in the

coltnns of />rircical 1k'Icticilir as follows:
'l'li adaptation of wvatcr power for electricai purposes has

growvn v'ery rapîdiy viîiuin Ille past fcwv ycars : itec arc severai
causes opcr-ating t0 ezîhance -the v'alue of water power, none
more so than tlîat ofelcectricity.

Streains, diat have'hati un pecuniary valut' heretofore are now
being uitilizcci for file puri: 'se of running electrical machinery ;
yet ai flic saine finie the suipplv of waîer is cliiuinishing, causeti
by tlic destruction of forcsts, andi %atcr riglit owniers in vaFious
paîrts oitiîc coutînry -arc dnvising means of staîing wvater during
the rainy seasons Io f'- -i-.sl a supply during file dry season ; atise
storing si in tlîe daytinie for niglit use. One large water right
owncr in Western N\e"' Y'ork, during the months oftjuly and
Augusi, places flash boards two andi one-half feet higli on top
of lits dam, at anfi expense of $ico, and stores up for night uise
the i'ater %vinclh is not necessary for hini ta use in the daytime,
thercby saving in tlic two months a coal bill Of $2,1oo.

The Jolinstown, N. Y., Electric Light Comîpany' have im-
prove ti hir %vater power at the Cuyadota FaIls b>' crecting a
tai 34 feet highi on top of thie fahîs, giving theni a total hcati of
75 feet tnd ncarly cloubling the arnount ni potver.

A survey of the uppcr Genesce River, betwçcen Mount Morris,
N. Y., and flic cciebratcd Pot tage Falls, has been m-ide during
the past ycar, for the purpose of establishing a reservoir that
wvill furnish fice cli>' of Rochester 30ooo'h.p. more claily during
flic entire vear, titan the>' have at prescrnt.

The carlest tornis of %%,ater wvhcels were thc padtle andi flatter
%vliels, that oniy utilizeti tlte impulsive action of the wattr;
these being followed by simler wheiels of the reaction type, andI
otliers.

WVc nowv have the improved foi rs of the Lfcl, Victor, Lesner,
Suicccss, aitt în.ny othiers. Tîtere is adentdfor tue besi anti
1nuost economical turbine tirat can be mantactureti.

Turbines sitault be buili to secure the delivery of the îvater
upon the tuirbine without checking the velociùy of flic 'ater more
than anc-third, andi ta permit tlie fice discharge af saine after
passing through tbe turbine, auite %ro rk %vith ats Pend effiiieney
uinder part gate as under full gaie, anti ta be madie of the best
phospmor bronze, te stand the w~car andi tear under higli heatis.

fi is essentiai in iocating central stations to be run by 'vater
potwer. ta locat'e themi where tiltre is li great danger of a flood,
or se protectcti by a breatkwter.-as ta inake it perfcîhy sale, andi
al]so ta avoiti îouble wvitlt backwvater upon the turbines. WVherc
at station is situated con the bank of a river, it is best to talke the
wvater fromn the river by mens of a ratccwa.y, wviih the heatigates
p.îrallcl with the fio% af the water ; and a.i times of a ireshet or
running olanchor ice, it %vil] more than pay any expense incur-
reti b> so doirg. The raceway sîtoulti bc of a surnict depth
ani %wicth ta permit the ivater ta flov flot mare thant go teet per
minute, anti a %vaste gaie '.;hotîldl be placet in the site or endi of
the race ta use in case of cniency ; atnti 'lien clcaning out
the r-accwvay a rack sîtoulti he buili -icross tlic race ta prcvcnt
drii:%Yv>oi anti other rubbish front passing mbo the turbines. For
that purpose 1 recoîneni a rack built of iran slats twa inches
%vide, ane-eighîh of an inch thick, and 1 placed ftve-dighilis of an
inch npart on scven-eights inch iran rots, i ant angle of 45
degrees. Particular attention shoulti bc taken te kcep the ='ck.
decan b>' rking. A trongh or platfarm sîtoulti bc placeti over
anti immediateiv back ni flic rack te rake the ribbish and
.inciter ice mbi, anti so trr.inged that the current ofaii aîr rm
the race will pass tlirougli the tratîg andi carr afi- aIl of the
rubbish, tc. For any station thnt is using zo0 h.p., or aver, it
wvill bc a great st%;ng in Iabor ta them andi pay %vcîl for the
extra expen'se. For wvintcr service a boom shouid be plactil in
front afithe heatigates, and the current wvill carry offa large por-
lion afi the anchor ice andi ciller flonting abjects.

The hcatigates slîould be built ta 'vork n'ith a rack anti pinion;
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