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Tiie saritis posliible my-tit!nis are in part as fellows:
Sicani enginit dris'ing %mlafling by Kearing. ipur or

bevel.
Stcam engine drvimg sailimi by lavlla or s-opet.a
Sicam orngine ds-mving vetttric gfeieraîlor transnmiting

power over a plant %villa but few, if any. belts or gt-ar
drives.

Sîcama orngine drmsing compressor cf air and trans-
Matlang powver ai uî'et a planît Io mnny forma of
tbols amd tlts~.

Gai% cng.ne' transinitimlg powcer Imy bolt or oierwie.
Central gas gencrsiiiig plant dmnîribmmmng gais over al

.t plant mn pipe4 la many engimmes of simill unîma.
Every engineer or lactory mnager lias liais civi

ideas about Iliese meithod%, and 1 dare sav every ane
mn mutch in lthe rigii as. ltu bis awm parlict lar case, mn
regard ta ivhicl lie is simeeslamrmlv wellIi nformcd. No
one of the methods as best for ail ctse!s. Ilaîît par.
licuiar orie musi bc 4tudicd carefutll. Conditions, are
aiseo a.liang.ng r;îpia.lî, wlmmt niay be bossi one decade
na) nost bic best lthe next How rapiad tîîi' change à% is

a-cil iiiustraied by trac foaliow.ing quotation froint a muaI
t-ontent emîginier. Mnade i ercntiy as ilist7, Wailhall
Fairtairo. Il isueus'. rmsim.,n lie %aid, mn part
referringtoitbrisdrive, at thaI aimnoew and mostty tiisd
an America, whle te gear drive %vas aimast uiiersail
mn Europe, - lime idait.ige,. of niralis t giclas) are tîme
%tmoutllvocs andl nistle,nesn cf time motion.* iteir dis-
advanîages are c-umbrmunimess, tie expense of îliiir
rencwa.l andl ncenesiiy ai frequeni repairs. Timcy are
inapplicable %vitire lte mtion mnt bc in a constant
s-aia, becaube, a% tiîe %ir.ips wear siack, lliey tend tu
slip over time palley% andl Ilio lose lime.*

Hoss litle tiàese thmn6- seoin ta botîler us noaa. andl
boa- fewv gears ancre arc a'. comparel ami bell'., not-
wistanding the. fault-. of tlie bonts, a% expresseai by
Mr. Fairba- Il ia% aimni usels%, si %coims tu me, tu
salit on sucit sobjecîs, as titese, nanimuel a-. wlmaî aie
says becomes obsolete se zacon. Ail ane cao do as ta
act quickly ait csîablmstmmng a pluant -. take glimal which la
mosl applicable at tîte lime, and charge oit ecd year
enough fironi the- macthine accotant la boy aIl oew, mn
ten years at lime longest. Abave «ail Ihingsý, in laying
out a plant, tia malter hoca small. do ot procecal ty

rutte of tiiumb, but tlmmik the cotîre arrangement oul
ammd plan iltu %i cale on puipcr, determîning lime speed andl
position o! ei-ery shait and pulley; providing for evecs-
tlini bcfareimand. By aiher methoals mauc work is
repeated, andl neyer as well done as it it inigl bc.

The asi lii'ly discussion lias always follotveal wimen
lime question o! electric transmssion has corne op for
cansideration mn ail aur engineering soricties. Its ex-
clusive use is ads-oeaied by saine. Dy athers si as
absolutely condemneal. Tîme intes-mediale course w-ili
bc mime finil one adopteal. For certain work si is in-
comparable. For exampl. lime large prnlmng presses
cf ta-day nmay be beiter nianîpulateal bv sepas-aIe niamor
iban by belt drive front main simaft. Entîre indepenal.
ence cf speed. revere, repeateal triais of site peint,
sîopping and startmng, and finatly ihe cleanlinses, make
the motoir drive directly conines-ted. almnosl essential.
The goi;ei-nmeni prinîmng office ai Washmngton bas nia-
terîatly reduced time expense and acreaseai lime product
by lime adoption of time motor drive tbrougmout the
place.

Ail machines serveal by cs'erlmead cranes sîmoulal be
mator drayen so limaI time crane shmail n01 trcct lthe inter-
ference of belîs. The printmng presa% as one cf ihese.
AIl simop.a where groops cf machines are run imdepend-
cntly o! aImer groups shoulal bc equippeal svth momors
fuir cach group. As a raIe il as well to equip aIl heavy
machine iaols ivith tndependeni mouors, inasmnuch as
lauch tooîs stand idle niuch cf tîme lime. The plants mn
cotan andl a-ollen mails need nol be equippeal with
motos-s, unless perhapý, certain flcors and depart'aents
are ofien ran atone or are frcqucntiy shot down whlen
the remnainder of lime miii is mn aperalison. Anylhîng thal
a-mît do assay svilim heavy anal loîmg beltb %vili prose a
commercial advantage. One case limaI came ta my
knoa-ledgc svas a long beltl iat drove machinery mn
anoîber building andl arounal a corner. Saime thirly
horse-power %vas consiimed mn driving time alimer de-
parîment. A separale maoter %vas inimialleal for a tinal.
A ten hoirse-powcr molar did lime svork: and cansumeal
only about six horsepower domng i. Time triai became
a permanent fixture.

Hoav far to carry lime aea as liard le desermmane.
Thie fis-st ct ma>y beca3 and yel such savings
restaîitivlat Ibis cost mx wiped outimn a ycar. t.ons cnmcnce
in a bhop. railler ilman ttc cost ef lime motor or thc
powver ta s-un i, v% mo:I ofien the deicrmnring factor.
Àssummng abmat gay irduLirig clctrmt motos-s generail)
throughoul a shop. time çust cf ail thngs, cunsidereal
sycre tbe %a'nîe, ai as quitc passible ta imagine soch
conditions ia anreacal cnnentc svould tsave.5o*
of lime cnsl 0 cfme produci. Fisi -obi and power migml
tc dsreg.irds-d under tîmese conditions. Eses-y case
shaulal bc carefulty consmdercd by cne familiar %villa ail
the condiion%. If mn doubi, a fevi; mottor-. siould bc
tried. bta nothing under fisc hoeepeser unils simauld
bc lseal ec-pti n rare case,. ime amaller unit%. are
exprnstse -andl nai efficaeni. and mah ines shoulai bc
graaaped Io gel time 6,s 0 ior'-.-pos-er. fleccw swo hor..e-
powcr lime clcciric moitir a'. os ciicnt.

Compreeni anal careful .nvciagalmar, . hase recaiedlv
founl time tosse., of itansm,%sman dur- ta dniving or
transmissian devices Ia -as-y frum 5 pet cent. ta ga per
cent. of tIme total powcr consumeial. Here, thcn , la

tîmese days of amaitl margins nnd close com7pelitlon is
the chance te save an antiuity that %vill amaunt to a flair
profit in mosî cases. The question of îîsîng coppcr or
aliainumr for ir.ansmisseioî purposes Ili one wvarîly of
consèdmuration. In ltme caso of a g mille transmission
plant ini ny ettate, alurmnum lias bcen used. At time
lime of installation copper %vas sellmng ai 17 cents Per
pound, and alluilnnur ai 41 cents, yct tlme reduccd

wemgt o the latter mande it lie clîcaper of the two.
The ,,orage losa of transmission for thecotton mil] and

flax mal i ta o per cent., and for lte woollcn Mill 4o per
cent. In heavy an wvorking plants the ltss ils about
i5 per cent. In any simait mail or workshop, the malter
of tracion as of tIme grcaesam imortance, and, if!1 arn
not greatly miatakenil asinte scali raidi liti ane
gcnerally finds the greatest negîc imn siacl niaiters.
In sie large organitatons such thinglm arc an the banda
of sonne particular persan, iviiereas mn tîme stmait mll si
is no orîea business, and as neglected. Frmctitin in
mls as subjeci to great variations. Prob 4bly haîf ltme
frictîin mn telismat mmll as caused b1, l.btrmcated!surfaces.
A change in temperature %ih siproper lubrmcants,
%uiclm as hcavy animal ois, may ncrealie or dtmmnish
friction tu at consmderable extent. Prof. Tîmurtion ebti.
mat"s the triL'îîon of shafîîîîg mn general, inclîmding the
total belts and bearings, and varying widm the aize and

load, atl (rom 33 horse power to z.5 horse-powve r per
ioo fecî. Prol. Benjamin, by carclul nvetigation in
miany btmaps and %mvil every precaution for priLCtiCal and
ai thc.%aine tmile accurate results, found that in bix
machimne slmops, where heavy mnachine work was donc,
an aiverage Of 6--3 per cent. of t18e powcer produced was
used in drivmisg the shafting atone. In one case il was
Sa per cent. This wvas explained by the filet lIma the
shaft ing hadl ta be buait large enougb for sauts tat are
ofîcn aille, and necessaraly the shaftmng must bc kepi
rutannîng. In thîs item the tension of belts is a seraous
master. A belt should be jus, tight etiough ta do is
max'imum work. Maill btat, ifna ct m.,t ofîthein, are
mauchtiîghtcr t.han i% riecessary. No easy means is nt
hanci 80 ascertain lmow liglil a bell. may be, and lthe bell
mechanic sets it firmt and tigmi ta malle sure that il
shaîl not slip. Tiien %viera a wet day cornes, a shop
foul orfmoderately tight belts makes a heavy drain on
the coal pile. In this saine investigation il was de-
ierminedl liat lte busiest of tils was only in operation
Sa per cent. of the lie, and lthe average 8001 about 33
per cent. of the litre.

The argument bas been made by those opposed con-
stiiutionally 10 ne work îoward economy of any kind
limaI the power amounts go faille or nothîng in ihe cosi
of a product. As a mnalter of fact the cost in.percent-
age il% small in machine shops, being f-rnt i 5%Y ta 2%.
Thmis secrais strait indeed wben staled ibis ivay ; but
looked ai as an annuiiy il lakes on another aspect.
Sîîpposmng for example tIme produet costa a million per
year. one per cent. means ten ttzousand dollars

Another clas'. cf tosse% occuis in the bearinga of the
machines îhemseives. Il a"- been feund by test wilh
mnotors. for the dr.ving power, liant prtnting presses,
and ather heavy machine tools, consume twice the
power a-unning aie that thcy should. Investigation
diselosed tîme fact slatg the loss was mn the bearinga, and
that îliey were very tiglty adjusled. There as no
mieans ai îelling how tigmî a becarmng is wimen il as one
of many mn a train; and had thme machmines in thc cases
menîîoned been boit drivera from a 'ihaft, lthe friction
would have contîoued until heaing occurred or until
lthe bearings wore loosel. Agan, to offset the argument
that poiver saving is in any case only a smnall facto;,
we miunI consider 11at where lhere as friction shore as
sicar. and liat ast of repairsasw increased by friction.
This as a serious malter mn lthe case ol line shafing
and counters Il means ameebanie aItbc works many
Sundays in thme ye.ar. to oves-bau) bearings and loose
puilys. The followtzag general principies have been
laid down by Prof. Benjamin In save friction losses in
manufacturing establishmments. There are tnne botter
and 1 quitte.

x. Use puilîys of large d;ameter on countier shafts
and narrow fast running belîs.

2. Use lthe best ail for thme purpose, and enough
of il, caîehing lime drip and purifying il for repe-ated
use.

3. Have cverything ouled regularly. and do not de-
pend lou mucm an even the best of oiiing devices

4. Inspect fine shafts ta sec if la uine and will tura
casily.

Neglccled shafting, bath in respect ta aligamnent and
lubrication, is the cause cf treunendous frliction. Aay-
timng imai avili do asvay %villa both cf these e-vils ai once
deçerves carnes? consideraian. A gocd so.called
-frictionlrss **-anng wiil do Ibis, as lubication is

practically unnces-sary. and ieavy pressures producedl
by tact- of aligansent counts but litile. More ofhbis laser.
Samurl 'tVebber sub-ciivides time friction in a mmll as
fnllows: To s-in loo-e'pulîcys.-tnd tber belts, îo per
cent. ; ta s-un main simaftîng, 20 per cent. -time engine
mîseif takes but 6 per cent. ile puIts overtighl bettng
-and conseqment bendîng of iaiing with resulîing
hcas-y journal friction as time chie! cause of irans-
mission lasses. 1 tiimnk mthe average manager dca no1
looka ai il in Ibis light. Event ibis source of friction
ia bc avoîdcd. If managers of facionies wvould anly
takr lime pains t0 mecasurc glatir aille lad once in a
vvhilc. îhey wvould fid lthe informoation gained boim
instructive and surprising. Compar- alively few do it.

Some noon heur, or somne cveiling at six o'clock,

Z'tA~Cit

tur off ail work oni ail machin. andl sec ),
engbne -lndicates ; l li4 soit.. -gay d
ginenz coin do If furniîmeal a, inm indicte
arn sure yom wii 'fel repaid \'mmme limeca
yoo wiiI overatul a consldertb,. ~Mber.orlbi

la il not truc thaI in almmot a Ilîop,,frt
licea net gel boeai, if il dui t d d-
i <lacs 001 stop lime Mill and Ot" Jdy huA;-ý
la not muehthomîuglit about il?

My expes-lence io suct omail. ý4 ee
slmafts may bc turneal by lianl ~d lit olhe-
similar dimmensions a bar slutk ý,,ugt a i.
te useal for a lever in order ta . ataL. '

lest in lmese cases aliawced cvý *Pondirz
one or ta-c instances I bave ta-. jolie ijy
slmafting and svaiting for Sonda pt'ara.

As a matier cf general mlit-. 1 hub,
loak op sime origmn of bclis. %f, jaings f0
my mind lImat il %vmis prehistort,. :v llrai bels oia
seenîis ta t bi canneeliÏon wiami :e lie.m
original methad cf startiog a t. )> fricliit.
mscnt or aiber string %vas WonJ 'ail a io
and pulleal as ii spinning a soi~ riten flool
use cf lime beli in ail lthe vart-i Ways kisan
l s aId, btit il is good, and I 1 a ,1jt v&y ,n
shall ever drop, il entireîly, no,'Madn
moîcrs. Ttc rope las nesçer .m aaa om~
It ses-ves ils pnrjmpo'e admtir.ibl> .a s 4ula eflicilt
Careful ces-eiment ball simon ai t îc w
in eact case, the efflc:iencv of bc - anal rope ai-
cally the saine. Tme rope bals on, pracilcand.
andal ima , timat the tension -114Y btea
troileal by tension pulley anmd %% igt. Ont'b?
iaod, ttc rope is not gond for %mnal p6we-s
necessary bplicing andl caoplut -*0 cf sls
na caunt against il and practicall, bar tbe taie
aize smailer timan gf cfan inch. .1 rope
.tae small a pulley gees4 10 pieces veM, fakl
rope drive bas sîfered on atcouni of tbis i
installing.

Thc foilowîng jfiguires give ani -da cf thet
relative size cf rope andl puily :

Foc a i~ X och ratpe, diameter 4' piallcy mutt
lea'-t 3 féet

For a a % inct rope, di imeter uf plley roeug
least 4 féet.

For a a -f1J inch raope, diamneter ai pilley togis
least 5 fest.

For a 2 ineh rope diameler of puttcy mulst beait
6 fes.

These pulleys andl ropes ivill transmit
per so revolution% per minute, 5. 8. mia, 15 homse

An increase of 25 per cent. over i hese figw'er
siblai wimen the tottom rape is the driver d
properanfitions. Time test specal as aboli~
per mnue. Cotton and manailla are equally gwo
s'iding long fibre coîtan la obtaincd. andl, in 4Y
tte chas-actei cf the splmce is aIl important

Thme comparative efficiency of belt anal trm,
tes-mineal nt Lisle, France, by ofciaia iveit
Wa as foliotas : -Pow-er traosmitted, i6z bas-s.
iakmng efflciency of -ope aI mca 1 mamina) o
100.87 andl leabertboit 100-37. Toall1praiical
titis difference ia nolting.

As 1 have already empmasizeal, taelli terisimois
important. It is esiimatcd liat lime poil cf aibellis
r-oIe, ai lcast limree limes limal necessaty la
the power requircal. Time velocilv cf beli;h&
kept ai lime maximum passible point. anal lbemtt
aient velacily is given ai 4,0oo ta 5,aoo (et pet'-
Data on belts ils la te founal any were, anid 1 Q
but titille, as limerc as-e branches cf ni> subjectoo'
imes-e bans been absalutely nothing wniem ar> *Mr. Soutmes- spok-e ai considerable lengtb ce
subject cf becarings and lubricanla, advo*aism
grenaier use cf the ball beanng andl minera! ais.

D. H. Campbell is building a sasît andl dooe.
ai Kamlocps, B. C.

Fleming & Ccmpany, of St. John. N. B., baie
nismeal liree boliers for tlme box facîcry cf' C.-
Caompany, ai giat place.

The new saw miii cf Tiiackray & Rawlins, ai
broke, Ont., made ils fisi cul c.%rly in januaiy,
fea- days ago, aas sireekeal by a boie, cxpIasloe.

Knigmt &Smith, a-ho operateal a saw meill ai
Fous-lb Chtute, ncar Eganville, Ont.. have-
partnersip, and time business will te a'nîiuuaa bb'
Knigmi.

J. AcKercher, of Elka, B. C., ba% arampleteda
Mill fauricers miles (roma abat place, cs. the lioecf
Crow*s Nesi Southera Railway. Thé mi11 làa'
cmly ci 40,000 fccl per day, andl w:l beocse
and! nîgmt an A conîracl for piling, bng tib
tics fer thme Croa- s Nesi Souîbern Raiway.

A Meeting cf the dis-class cf lime ?lanstobaF
Association ssas bela l aî Winnmpeg on Febnr
lime prcstdent.Dr. Bryce,in lime chair %. resolrlio
passeal calling lime attention of the DominioatFei
Dcpartnienî ta the desirabilaty cf recrs'aag forç
pus-p >ses qIl the region lying .çouimo uth mmc n jic
thme Canadian Pacific Railway mn thme neigbbobWe
Aust ri, Carberry. andl Sea-cli, laia .% aouî&W
imestending pus-poses. Il a-as dc4 ýdeal in UkI
annual meeting cf lime association an W.b i
Tuesday, Mas-ch ith.


