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N ttesigning a miii or manufactutin& plant, says C. R.
ITomipkins, M. E., cnie aithe naost important tentures,

,uJe train thec arrangement for gond and sufficient
powc,, is the line of slîafing anc: the nccessary pullcys
for the puirpose af transinitting tire power ta the severai
nuch*nes ta bc uscd. Now, it isjust as important tlîat
goodjridgmtiit bc manifcstedi in tlîis part of the plant as
in any othcer. The tact is that match necdlcss expcnse is
often L.aused in the first instance, besides sa continuai Ioss
of pawcer in tire second, b>' an injudicious selection oafthe
shafîing.

A uine of shafting unnccssarîly hecavy, %villa pulcys
and couplings ta match, îlot only involves a grenier ex-
pense in the first place, whiether it is purchiased by the
potnmI or foot, but the extra amouant of friction on the
journals caused by tliat weight is a factor that shouild
alto lie taken inta consideration. It is a weIl known
(.art that the trictional resistance with ail bodies in slid
ing rn1nif t is in direct proportion ta the weight pressing
thena toagether, so that the weight of a uine of shafting
with heavy puileys, no mnatter svhat the speed ina>' be,
avil esert a constant frictional resistance in proportion ta
the weight.

Whte there can be no question as ta the economny in
ai cases of tising a iighter shaft at greater speed than
,aas fnrmer>' the case, stili it is not advisable under an>'
ronhUtion ta go ta extremes in rither case, for tire reason
that, wvth a littie forethotiglit and calculation in the first
instance, we may avoid either.

As a rote, in ail modemn nails a factories, the tend-
ency hats been toward lighter shafting and puiliys of
strait diameter, with a corresponding higher speed, and
there is no question but much more saitisfictor>' results
tbave been obtained. The shortest and most reliable
rude that has been fourni ta obtain the tors:onai st.ength
of aIl sizes of shaftinR, is ta mtîltiply the cubc of the
diameter b>' 6wo, and this pmuduct by the number of
ttyolutions per minute, z.nad civide b>' 33,000 for the
horse power. l'li ultimate torsional strength of a shait
is flot tht power required ta twist it off, but a power flot
quite surnicicnt ta give it a permanent set.

Nuw, according ta this rule, which has been vcrified
in man>' cases, a shaft 3 inches in diameter at 200 revu-
laticans per minute should not be required ta safel>' trans-
trit the 32 horse-power, white b>' the saine naît a shait of
: inches diameter of the saine quali:>' af iran running at
300revoltitions sviii safel>' transmit 43 horse-power. Now,
aIl oather things being equal, it is evident that where font
over 35 horse-power is required, a 2.inch shaft at 300
revoutions per minute is the most economicai. For ex-
ample. the weight of a Une Of 3.inch shafting 40 fi. long,
without couplings and pulîcys, is 955 pounds, white a 2
inch shafit af tht same lcngth weighs 424 pounds, a dit-
ltrince in weight af 531 pounds. Now, the frictionai
resistance, as before stated, is in proportion ta the
ureiîjht, and without an>' lubrication is estimated that it
ainountVs ta 25 per cent., but with a god lubrication this
may be reduced, according ta the best authorities, to 8
per cent.

Notv, talcing 8 per cent. as tht average, we find that
with a 3-iilch shait wve have a constant frictionai resist-
Iare ni 76.40 pounids ta contcnd with, white on thc con-
trary,the irictionnl resistance upon a 2-inch shaft amounts
Io but 34 pounds. Hert an important qucstion arises
rhich bans been frequenti>' discusstu, and that is whether
the spwed has anything to do with the frictional resistance.

Ont authorit>' says that "awith hard substances and
ivithin the limits ai abrasion, firiction is as the pressure,
without regard ta surface, time or velocityY In another
Place the samne authar states as focllows : 'aA regular
veloriîy has no considemble influence on friction ; if the
vetns-'y is increased the friction is greater, but this de-
pend, on the secondai>' or incidentai causes as the gener-
ation oi heat and the resistance oftthe air."

Noiv, without eniering into a full discussion of this
question, if we take tht question ot speed ino consider-
alion, the argument is stili in Entier of the iighter shatt.
WVe f-. mnd the frictionai resistance in tht 3-inch shait
will( ~t taking the speed into consideration ta be 76.40
Poundi.. Now, if we multip>'this b>' tht speed, as some
contend it should bc, we have a total resistance Of 15,280
poun-fs per minute ta overcome, white with tht 2-inch
shaf: by the sanne proposition wt have 10,200 pounras per

minute to oaverconie, showing a différence in frictional
resista.nce in, lavai or the z-inch, shait of 5,o8co paunds
per minute.

Naw, as ta (lie question ai pilteys. In arder taobtain
say gao revolutions tram a~ puiicy drivera train a 3-:oh.lt
shait .tt 20o revolutians per minute, it will requme a
1111le0Y 36 ioches mn diamrcet, white the saine powcer andI
sipeed may be obtaineci tront the 2-inchi shait at .3oc

revalutians tramt a pulley 24 ma lacs mn dianieter.
Noew, in the iarcgoing argument mn favor ai lightcr

shaftîng and higlher specd, the torsionai strcngth ai the
shaft has onl>' been takcn mbt cunsîderation, and white
the torsion-ai streîîgth ai a shafit aia certain diaiotter
ma>' be anipl> suflicient tai transmît tht racqîîred raower
with perlect saiety, stil i te laterai strentt muîst aisa be
considered. A shait, fia mratter what tht size ma>' be,
in oarder ta ttilil MI the conditions ai practicml use, nitist
possess sufl'îcient laterai strength ta stand tht pull oi tht
belts, together with thîe sudden shoc.ks which înay be
suçtaioedl ahen heavy machines are staried suddcnly,
and for this reason, under peculiar conditions, it rnay bc
.advrisable ta use a shait a trille larger than tht ruie catis
for. But tinder ordinar>' conditions, if tht distance be-
tween tht boxes or hangers is in proportion ta the size oi
the shatt, it wili not be iound necessar>' ta vary mach
tram tht foregaing raIe.

'Ont ai the înost camma.n taulîs in erecting «a line ai
siîafting as in ton great a distance betweco tht bearings,
and it is aiten tht c-ast that a shaft abLîndantly heavy as
rendered ineffective train tiîis cause, and when a machine
as siarted thtc shait springs, so as ta cause the beit ta
slip, unless the pilley happens ta be close ta the be.îring.

WVhite it is gi.cad practice in aIl cases whtre tht con-
ditions watt admit tuar run ait heavy pulîtys as c!ose ta the
hearing as possible, stili it is niat always practicai tn do
so, conseqmîentiy tht size af tht shait and tht distance
between tht bea. :iigs should be so calculated that there
wai besficient laterai strength ta zdmit ai placing the
psu1ieys upon an>' part of tht shaft betwecn tht bcarîngs.

There as no question but as a general raIe a shait that
possesses sufficient torsional strength ta pertorro tht
work, wîth a modemn allowance for cootîngencîes, wiIl, if
the bearings are placed at a prc'pcr distance apart, also
possess sufficient lateral streogth for aIl practical
ptîrposes.

In practicai experience it bas been touod that tht mast
reliable nraie for this purpose is ta take threc timtes tht
diameter ai tht shait in inches for the distance tram
center ta center ai tht bearings in feet. Thtis ashait ai
2 inches in diameter sharuld be 6 feet froîn center ta
center of uts bearings. Ont oi 234 %inches woauld cati, for
7 teet %nd 6 inches, white one ai 3 inches ma>' be 7 feet,
and su <un.

WEY SAP PLOWS IN TItEES.DISCUSSING tht flott of sap in traces, -one writer
presents tht following interesting theory . Tht

maple tree is active in tht summer and passive in winter.
Pressure, suction and zera art conditions ai tht tret
whch nos in leai, when at rest and passive. Varied
weather as ta temperature ir tht case ai these varied
conditions. Under certain conditions tht whole tret
înay be in pressure, wvhite another part ai tht saine tret
may have been in suct ion. When the tiret is in pressure, it
is throwinF. out maisture sap, whetitcrtapped or untapped.
WVhen tht tret is in suction, it is reversed, taking in
moisture of water, whcthler the tret is tapped or ont.
WVhen the trece is tapped the pressure is visible. Ta
make tht suction vis:le, canncct a glass tube ta the
spout, a round waoden onie, b>' rubber, f111 tht ttube with
water or sap, or even syrap, when tht tret is in suction,
and you wiii ste the contents passing dlown the tube and
ai course passing inta tht trece. Pressure and suction
exists ail tht samne if tht tarte is not bared, but, being un-
sern, it is recagnized titnie even by vegetable physiolo-
gists. Pressure may be measured with tht steam gauge,
and also with a mercurial gauge, white suction can be
mtastired with a mercuriai gauge onl>'.

Tht higbest pressure that 1 have noticed %vas 34
pounds in a square inch. This would hold a column ai
water r ver 6o teet high. Tht pressure ai tht atmos-
phere at tht sea level is 15 pounds upon a square inch.
This amnotant af pressure is ej'erted on ever>' square inch
af tht outside surface of the tret and is balanced b>' the

sanienamouant ai internai pressure, soi that tht ,34 pouacîs
or internat pressure vins ins excessof tilt utside pressure;
hence, even if the trc is net tipped, there mnust bqr
maisturc passîntt ta te surface through dit ports and
cannecting with tht itmosphere until equilibium as mec-
stored, and suction or zoais recched. If certain con-
ditions praduce pressure, tuien reversed conditions must
produce suction, tht oapposite condition. Mehn the
trae as neitiier mn pressure nom suctiaii, then is con-
dition is zera. In gond sapa ieatiier, as a genmnu Ian',
tht trer is in pressure during tht day anti in suîction
tîmautgli tht nighit. [n poor sapa weather zera conditions
prevail.

P'ressure. WVhat is it? This cao oni>' be understood
by an undcs-taiding of the internatiînake-up ai the
tret. [t is tLcpposed that theme are iooooooo celis in
ever>' cubic inch ai mapît wood. These celis are sup-
posed ta'be like smii boxes, with covers, pîled ont.
upon anotiier, su that there are two partitions between
ever>' box or ccli. These ceil.u arc tiled with gasts, air
anti water, together îsiiîî some oather materials or ecte-
menîs. Non' we arc prepared ta undersîar.d the philosoa-
ph>' ai tht pressure. As tht sun warms op tht outside
of tht tree, the. air and gases expand in aIl tht celis s0
warincd UP, OCLUupyîng a larger space, so that tht pres-
sure must be vroportianate. Et is not sa mach tht ex-
pansion oi tht celîs as it as their expansible contents.
Tht ivstart or watery parts are forced onît through tht
pores ai tht tre, antd it a smaii maple tret as carefaîlly
scraped ta tht iwood, instant>' the whole surface wîil be
covercd wuth smo>' draps ai moîsture, showîng what
is taking place ail aver tht surface. If a trae îs bored,
the pressure -as lîberited so mauch, and if a gage îs at-
tached ta the trae, it wili show it and es-en meastîre the
amoant. Now a vacuum resuits As a cool nicht as

n.ng an, these expansive tiements are contractîng,
Ambly încreasing tht vacuum. Now pressure changes

ta suction, and tht glass tube shows ît. The euiulibnrum
of tht tret is restared.

CUT OF CANADIAXt LOGS.

A N intercsting contribution ta the discussion ai tht
saw-log tradc: andto lmber duties, as tht iollawing

tram the Lumber Wocrld, ai BuffaIon:
"According ta reports tram Saginawv and oather

points *n 'Michigan, tht prescrnt scasan ivili witness
tht sawing ai large amounts ai Canadian legs
in &Michigan milis. Tht total that wiii cross Lake
Huron front Canada ta Michigan this season is set clown
at 350,000,00 teet ai legs. Sa large an îmnpurtation of
legs, mnuch ai thcmn b>' fimms who oawn milis in Canada
wouid seem ta mean that tht Americans operating in
Canada do nat intend ta let their American milis flau
ino deca>'. hi may alsa mnean that tht>' do not flnd tht
operation af saw-mills in Canada cither 50 cas>', so at-
tractive, or sa profitable as they cxpected ta find it.
Again, it may mean that the>' flnd the transportation ai
legs b>' laite sa cheap that tht>' find ait least as mach
profit in sawing on this side as they find in tht sale ai
lumber sawcd in Canada and brought over b>' laite and
rail. Vitwed in an>' light, the trouvemaent ir, s0 large as
t a tarin an interesting teattire ai tht trade. Et is sus-
pecteti that the Americans oaperaîiog in Canada do nat
expect ta ste the presenit tret tomber tanfT standing ta-a
ytars tram the present tîme, andi that their expectatian ofta
restaration of the tariff in z897 or 1898 wiii prevent thean
tram gaing ta great expense ta erect large mails io Cana-
da. WVith Canadian saw-mnilters tushing their milîs ta
their fuill capacit>', with man>' Americans operating saw-
milis on bath sides ai tht border, aod with American
milis cutting about an average ai lumber, in addition ta
tht ver>' large amaunt ai scarched lumber that lias been
and is being ' cut ta save it,' theme is no immediate pros-
pect oftan advance in tht prices ai an>' ai those uines ai
lumber cancerntd in these transac -'sin tht marktets
ai the Unîited State

SAws shauld ian at high speed ta, accamplish the
best resuits. Short, slim teeth can be run on Iighter
cuts. High-speed saws wiii stand heavier ftcd mn pra-
portion ta tht iength ai tecsh than the slower speeds.
Long tceth wilI not hold corners wcll. A saw properly
adjustcd at a high speed wiii nat rau out in slabbing, nar
inta tht cut after passing tht center of â'i log.
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