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two years bctwc:i Brighton andi Kcmptown witli a total iiilcage
Of 70,000, and lias slîown a saving of front 12V<I ta 15 pcr cent.
in the constimption of fuel, wliicli saving lias bcîi obtained
under niost disadvatitageotis circuimstaîîccs, inasurucli as tic
cnigiîie has to be kcpt in btcam for about 16 heurs pcr dicmn,
whilst its actual ruiniing time is undcr sCven liours. Tite train-
wny car, fitted with erdinary bearings, and wcigliing 2 ton, 15
cwt., wvas lct loosc front a point 56 fect up an incline with i foot
6j4-inch rise; it rait down fuis incline, and 57 fcct on the levcl
line at foot of saine, or a total distance of 113 fect, the force
c.xpcndcd 'vas îlîcrefore 6,i6o poids, falling tlirougli 1.521
fect or 9,364 ft. lbs., the average frictional rcsistance wvas
(),364 divilcd by 113, or iicarly 83 pounds, cqual ta 3o.5 potinds
per ton. A siunilar car fitted with roller bcarings being let loosc
fram tîte saine point ran the full length of the level line avail-
abhle, nanicly 320 fcet, and had flot then quitc corne ta rcst. The
total distance traverscd being 376 ect Tite force cxpended wvas
about 9,364 [cet pounds, average frict 'ianal rcsistuic %vas 9,364
divided by 376, equals 24.9 pounds, or about 9 pounds per tat
of lead, a saving Of 72 peýr cent Relative starting effort of a
tram-car on a gradient cf i in 20; ordinary bearings, tac; relier
bearings, 71/; saving 23 per ccnt. on a gradient cf r in 8o;
ordinary bearings, ioc; roller bearings, Se; saving 5o per cent.
on a gradient of r in i4o; ordinary bcarings, roc; roller bear-
ings, 39.6; saving 60.4; resulis whicli reqîtire ne comment.

Perhaps anc of the most intcresting ameng the general
application of these bcarings is that cf the big bell at St. Pautl's
Cathedral, London, Great Paul, wlîich wvitlî its head stock and
other moving parts weighs nearly 25 tans, and wvhich gave con-
siderable trcuble wvhen motinted on ordinary bearings. The
fellQwving resu.lts arc instructive. Wlien meuntcd on ordinary
bcarings the bell came te rcst aftcr tîxe swinging effort had
been discontinucd, wvithin one minute, wvhen on relIer bearings
6 minutes 55 seconds, slîowing tlîat the frictianal resistance cf the
latter wvas only abeut 1-7 cf the fermer;, a restilt rcmarkably in
accordance with tlîe starting effort tests givcn under the hcad
of tratmways.

With reference te tîxe quiestion cf lîeating, it is an interesting
fact that tliere lias net bcen a single case of a hot bcaring in
aIl th 'c experience se far gained with roller bcarings. Althdugh
it is scmewvhat carly te, prcdict wliat the cost ef maintaining
these bearin.gs will be, the results se far shoew tîxat if they
arc consrructcd of suitable material, it wvill be extremnely lew.
Tt has been fcîînd that polisbed and prcsscd stcc) or celd rollcd
steel is the bcst material fer tlîe rollers, and the boxings lincd
with steel have been preven by the writer ta be far superior ta
east-iran bcxings. In aIl cases, if at ail convenient, thc bexings
should be cf the oscillating type ta ensure perfect alignment.

SLOW SPEED MOTORS DIRECT CONNECTED
TO rIACIIINE TOOLS.

One cf thc mcst important applications cf clcctricity now-
a-days is its cmpleymcnt tc distribute power freont tlîe Prim.
mover te the various machines tc -be eperatcd. In this wvay a
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plant can bcecnlarged at small expense kyjlec addition .from
tinte ta time cf metars as tîxe machines rcquircd to bc driven arc
installcd. There arc new many factories ini tlîis country wliicli
arc equippcd with slow spced maters directly attachcd to the

driviîîg slîaft ef aIl sizes anîd types of teols, tîxe motors being Part
cf tlic tools tlieiusclves. Tîtese mtiors de net at ail itîterfere
witli tlîe operatiaits cf tlîe cranes now fotund in every well-akp-
poiîtctd factory by prevcntiîîg tlin frqin dreppiîîg tlîc piece
inte tîte tool itsclf. Great advantage is claimed to cxist ini cases
iii wîicli electric driving by direct conîicctcd metars are uscd
an miachines reqîiired te bc driveui iîîtcrinittcntly.

.Amang the advaîîtagcs cf diiect conîîected motors is tlîat
of ccst, as flic price cf a mater depcnds as nitcli an its speed as
an its horse-power. Fer instance, thîc is quite a difference in
flic price cf two inctars of equal hoerse-poe~vr, anc gcared te the
tool and rîinning at say eue tlîousaîîd R.P.M., and tlie other
maunted directly an the driving slîaft of tlîat tedl and therefore
running at tîte saine specd, wliich may be as leov as aile htindrcd
R.P.M. In tlîc case cf thte geared moter its spccd is tee hîigh
te attach ilircctly ta, tlîc tool, and hetîce rcducing gears have to
bc uscd, w~hiicl is a somcewlmat.uncconomical and noisy incthcd
of drivinif. besides requiri:îg more ticor space for the inoter.
Tite niakers cf slow speed motors urge tlîat the ccst of tîtese
gears or tlîe spced-rcdueing devices must net be lest siglit cf in
making tlîe cemparison.

Sente cf tîte advantages claimcd te be obtained by tîte use cf
direct cannected slow specd inotors aie: AIl expense for power
ceases tîte instant tîte switclî is opened and the-motar stopped;
the tocl can bc lecated anywhec irrespective cf lines of shîafting;
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a inucli hiiglicr rate of output for the toel and machinist is
passible; tlese metors oecupy the space and take tîxe place of tîte
driving pulley on the tedl; they are conmpact, protccted from
injury, meisture and dust; tools tlîîs equippcd can gencrally be
ruti after tIre engine bas shut dcwtî by ccnnecting tlîrough a
switclî to, the mains cf a local central station; special tccls
cquipped with direct cenncctcd nioters may be movcd readily tc
tie picce they arc to dc tîte work an; the exact ameunt of power
uscd by ecdi ted cati be acctirately measurcd at any time by the
use cf instruments indicating elcctric current; the life.anci use-
fulncss cf a mater is grecly incrcased by running it at a slow
speed; the tise cf clcctric transmission permits the gcncrating
units to bc large, atîd to be ccncentrated ýncar tIre bailers at that
point mast cen, .nient fer hand.ling the sîtpply of fuel.

Tite Joncs & Mýoor.- Electric Co., Toronito, is Cartadian agent
for the Buîllock type cf slowv specd nîcters.

SPEED INDICÀTORS.

Woedinan's and Hudson's patent itrprovcd speed indicatcrs,
mainufactured by the R. Waodman Manufacturing aîîd Supply,
Ca., 63 Oliver street, 'Boston, Mass., U. S. A., arc now attract-
iîîg a giîcat deal cf notice. The attentioni cf dealers atîd otîiers
usiflg aîîd sclling înachincry is invited ta the qîtalities wlîich

combine te make this indicator, its makers claim, preferable te
any otlier in use. Tt is adapted te pcintcd or hollowv centers and
lias a raised sight on dial so as te count by tcuch, whicli is cf
great importance, cspecially in dark places, as it is cnly neces-
sary tc lock at your watch and ceunt tlic number cf revelutions
the dial makes, which, wvith the fractions, wvill be the exact spced


