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until W, vas lifted. 'li macblnery was; thon stopped,
vhen the wotghf vould descend, elipping tho trou p-illey
upon fthe wood. The woiglit of P, vas now noted ; tbe wolght

FiG. 1.

vas agaia raised, aud the pressure. incrcased sufficiently to
bold fthe weiglit from. slipping dowu, aud the pressure again
notwd. Affer these experimnts vere made and twice repeat-
ed vîfi tlic pullcys, the frame A, was reversed, se that tho
velglit P, wouid tend te separafe the ptullcys. They were

*thon connecfed by a 6.inch leather boit, sud thec experimenta
-repeated, givlug the result8 in thec fo,,rth and fifth columus.

FRICrION PVLLEYS.

tt

BELTED PULLEY5.

tif

30 34
60 69
91 120

121 159
153 199
183 242
213 247
239 332
278 375
310 419
372 487
442 563
524 652
592 731

Lt will lbe seen that, ini thia test, the traction of the fric-
tion wheels was greatei than tb'it of the beitcd pulcys, and
conslderably more than is usuaily supposed to bc obtainc À
front beits upon pullcys of either wood or iron; and tbrt
while there is a marked falling off in the adhesion of the boit
as the work incrcased, that of the friction increases as the
labour becomes greater. Also that the différence in the prei'-
sure required to just do the work, and that necer to do it
without loas or 8lip, advances In an increasing ratio with the
work of the beit; but In the friction it ls almost constant
throughout the 'whole range of experiments. The figures ap-
plied to the friction wheels are the mean resuits of repeated
experiments; those applied to the belted pulleys are each of
a single test. It is not thouglit that these experiments woe
sufficlent to fully establlsh aIl that the figures show; but
they were enougli to prove that smooth taced wheels possesc
a mueli higher tractive power than hias been generally sup-
posed.

And now a word as to soma of the advantages of friction
gearing. Belng always arranged with a movable shaft, s0
that the wheels may be thrown together or apart with the
greateat case, the machine driven by it la started and stopped
at any moment, while the dr ving wheel romains In motion.

And whon stopped, tho ceparation fi; complete, and may s0
romain for any number uf minutes or monthe withonýt atten-
tion, and may bo again startod at any moment without the
lest Inconvenionce or injury. So sligbt le the soparation
rcquired, that it le done almost withont an effort. And by It
we entirely dispense wlth tho nuisance of loose pulicys, beit
shiftors and Idle runung boita, and wlth the risek of throwlng
off snd putting on boita. It obviates the delay and labour
of sbipplng and unshipplng plions, aud the rattle and bang
and frequont breaklng of clutchos. IL te durable and requiros
no repaire ; it le compact and economise rcom. It does nlot
increase the pressure on journals when the spcd le quiekcncd,
as in the case wit boita runr'ing with groat volocity, but re-
mains constant at ail speede. And It wiii transmnit any
&mout of powet, even up te 100 horse-power, wiLth nu gret.ter
percontage of logs, and with lese pressurti on journals than
can bo done by boita.

A METH[OD 0F FIXING TUBES IN VERTICAL BOILERS.

The following palier, descriptive of a metbod of fiing ver-
tical boler-tubes, was read before ftic Royal Scottisb Society
of Arts by Mr. R. W. Thomson, C.E., F.R.S.E., and was awarded
the silver nicaul of the Society :

Manufacturers and others who, on account. of iimited space
sud other reason8, use vertical boilers, bave found that one of
thc greateet objections to tben. ls tho difieuity of keeping the
tubes tight ; ail multitubular houlers are fiable to havo lcaky
tubes, for reasons whicli I will licreaftcr expWin ; but horizontal
bolers do nlot give much trouble, as bofli ends of the tubes
being under water, any ernali Icake "«take up," as the deposit
is forccd into theni. In vertical hoiler8, however, whenever a
leak ,jccurs at the uipper end of a tube, it gets worse and wo.se,
as no deposit can reacx it, and causes greaf -,aste of fuel, and
necessitates the stopping of the englue, in order to tigliten the
tube with a drift, or e.,pander, or otherwiso. The principal
reason why tubes leak is tlie unequal expansion nnd contrac-
tion. Stays maintain flic temperature of tlic water; but tlic
tubes, through which alternatcly fiame or heafcd air oniy is
passirvý, are ever varyiug their temperature, and consequently
their length. And this cxpansion follows no rule ; a tougui
(,f flazue may shoot up one tube, wlech instantiy longthons t0
a much. greater length than the tubes on aIl aides of It. This
expansion and cont:action being admitted, if follows that
we muet humour If, ard sý'iII fiud ont some means of keeping
the tubes tiglit; aud, as 1 haeve shown above, It la necessary
that the npVer sudr., in vertical boilere, should ho kept per-
fectiy tight, it feliows that the upper ends must be perfectly
and firmly fixed lu the top plate, wbllst a certair amount of
play le allowed through the lower tube-plate. This fi; accon.
plished in the most perfect wa.- as follows :-After thle boler
lias been put together, the lboies lu thse top plate and lover
tube-plate, but most particularly flhc latter, are carefully rimIed
ont paraîîci by a rimer wh"KA passes through both plates; each
tube bias its lover eud aurned lu the lathe to a good tight fit
lu Ifs hole In thse tube-plate; the tubes are then inserted lu
their places, and fthe upper euds firmly fasteued hy helng or-

panded within aud withont the top plat, as showu in thé.
d-agram at A. The lower end le lait as It la ; cars shonid lie
taken that if le nlot turned ôver the tube-plate In any way, but
be kept perfectly cylindrical, as at B. It tisen acte in thse same
way as thse plston-rod of a eteazu-engla. working through a
gland, the deposit, acting as packlng, whicli, although mai=
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