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slôiwly making its Wy. This engine bad 'a piston
epeed'odf'600ýft. per >minute, 'and -raün 11W revalu-
tions With.lan case, steadinees, 'end :abseince of
beatig, net greîater, perhaps, 'tihan, '#as te be
îeÉpected. fromn the c'gré taking iii *'designing 'the
miachine 'ta tbe 'minuteejt details'; but very -*satigfac-
tbry, nDevertbelese5, in, that it far-niibed a complété
refutation ta arguments n6w'« and 'tben brodgbt
forward, -dcg :up, né -it were, 'fronm told-fahotned;
practice, 'ta ov that u higli speed e6ngins muet'>
in: the 'nasurc*Of 'tihings be a failure.

In ordèr, 'then, ta con-ontrate power, it is enly
.n ecessary te i .mpru. a bikh velocity ta some membe
cf ýa systeun of ecluaa'm wthich firat receivres the:
direct effeét of thbe original movinÈ f4rce, as thé
'piston of a'seteami en-gine, or the buoket vaiies of a;
turbin'e .-Néo theuretical O*bjcctionàs chait' ta *the

iadoptiâun cf this course. The practî-al -objections e
a&re ýfouad:to.reside cbiefly in friction;,an the

'dfiutismet with'in caLrryi'ng aut a complets and
thorougth ssem 'of lubrication. In the case odf
'vêrticai spindies heavily Ioadsd, 'and runnin'g it
hbiigh velocities, it is -neccssary tlint thé footstep
shbuuld'b. woïrked ta soins curie, which wiil exicnd
the bearing surface and prevent the 'extesion cdf'
the lubricant. 'In the case of stsam engines, -the'
-main shaft bearinga seldom give trouble if -propefiy.
made, especially ift' u weight of -the fly-wbcel is'
sufficiens 'to 'keep tbe saft down steadily -in the'
lower brasses. The connecting rod* head,*with its:
brassas and the'crank-îpie ', &re 'net se easily j1eait
ýwUb, and itcannot be dsnicd that the an'noyance
'which tbede ocoasion, bas donc much ta retard tbe
introduction of *high spsed engine. The fact iB,
:tbat'the brasses wilnot'permit-of tbat amôunt -of
loosenet;e.or play whîch auay ceit in'any other
'bearinge almnoat; because of tbe ýdestructive bain-
*mering aetion which erisues. htie it easy ta suiy
,why rightening a brass -should make it beau; we
find in every-day practice that a bearing wbicb
.supports perhaps '1 cwt. per square 'nchi, witbout
'undue friction so long as it ie left moderaîcly elack,
'wili 'bec'ee almost red hot in e few minutes, if an
'additionàl Pressure of not more 'iban a few pounds
-ver square inch is 'brought on it by screwing down
the cap. Until we cau giv*e a setisfactory 'explana-
lion ut this.phenomenon, it is not easy to ses box,'
'its occurrence cau be guarded against.' Mean*hile,
it is thbesourcé of -n'il the-trouble ever met yrith froin
'a Con àtoting ýrod end.* Th le béat rèmedy appekrs
ta elinsisu 'in incrsasing the bearin'g s urfaee Very
*consiiderably, -and providing an effectuaI metbod. of
lIubricuution, subher by a telecope pipe'from an oveor-;

.beuud vesol of oil, or. in cases wliere 'the eiig ins!
setandàafor'a'few heurs out of tho twentyour b7
'borîng' aý large. cavity in the cran k-pin. -and -filli'ng ut'
:with sallüw, -a 'tran5gveirs apperture conveying the?,
1ubricaut when:tnelted ta the suirfaces' where use
-pret4etuice is required. Attention *ta littie 'mitteru
of detail'ensd. good workmunsbcip aie really al tit
ar'e'*rsqireà ta esue thbe'ù,ces 'ut ' any muotor

_'runnm& aeà bighb speed4
N.twkbstantlung a..gtreat' 'reduction in: the dimn

-siensi or 'auby'-engins, p4e a creybe satidtô
ýb. concetitrated wlulle theboilera renusin veryzlarge.
Ju fly-Cames, aà emsitl:boiter i'iiîhpëratlvely 'dicta-
-ted,1ud itryeu ro)mqins ta be'eèn'if peou'ia'rrange-
mon6tts céattuuttb. adtopted...;by *hieh a *Vdty -affi-ll

fuxisand .*a 'ierce combustion will de' the iork]

-of oui mucbh lar*ger with'eq uai ýe'onarny. Hitherto
'fire-boxes have ibeen rapidly bû*rutntunuàder ,iuch
-conditions; -perbaps, ibis blas been ýocWaqioned by
'the overýtbickness'of -the :plateà. -Locomotive fire
ïbores freqtiently.:burn:down to à. tbickies of littie
!more th-au Q'Ùe.fdu'rth of an inuch' very quickly,
'alboigb they;wili l aet-for 'yèais Witbout much
:Subséquent dete'rior-ation. .A *.Xetteirrtor migbt
pos'sibiyb oniutdwt esivy b cd
dràwù >steel tubes, through. th& isùbàtauce of wbicb
*the heat iweuld'-page so'80 cl to the wîrt
'tibeir 'destruction :wouild bé a-iost 'iùdefinitely

TUE: HISTORY -O0- TRE HYDRAULTO

As 'the célébration ùlf centenaries seerne ta be
ans of' thefashions. of the trne, .perbaps we may
be allowed to celebrate, in a mild way. tbeý second
centenary cf the 'hydraulic prss. 'We may saLy
'ibat we may even fei in manner bound to thie our
celebration of tbe anniversary. of the invention cf
tbis migbty meebanical agent,« because, just as
with regard to) the origin and histories of inimoital
bards, tbéreeare som-e very misiaken. and dubions
accounits -current 3s:to the originand bistdry of the
hydraulie 'press. The first birth dftisi machineë, oàly
secondiu value and- importan«eto the steam engine,
may be said ta date friïm :1664 ; -for' in, that year
was publisbed the." Trail6 de U'qilibre dev liqeurs,
e; de -la eanur"by thaàt -e -traerdi nary mnan,

d'eau, edos de icntes parts, a deux' otver-tures, l'unes
Centul de lautre, ýen mettnt C caUne nptoqu
lui soit juste, ten hmme, poussrn e etist on, 4
lra lailurc de 100hommes qeii poussarônicelui 1ui
est plus large, et en surmonitera 99." Hé goce on te
say that,'" in whtttever proportion are sizes of the
openings, if the forces .on the pistons Ieas thé
openings, tibese forces will be in equlbi. Pas-
cal then, -with remarkabe cleairness and method,

pointa oout that -the principle of virtual veLocitiês
found in the lever,-the incliruèd plane, &c., is aise
te be 'geen in tii machine, "'ai 'the spae gone over
by the 'utie piston is' ta that passed by the large pis-
ton, as the force of the second is ta thàt of the fir8t."1
The first bydratulic press was cf an essentially
rouhbgaiud-ready kind, as'it coniisied. imply -of *a
.barre[ llllied with water, ix, communication with à
long vertical tube. The bydraulic pressure, bow-
ever, buret P*uscal's wooden barrel with the sanie
cffioieancy'"asth'e cylinders of some 'ill.constructed
and badlycast preoses are meo- broken 'this day.
We ueirt bere' of the' bydrauilie «'presu in Leopold's
.461ke«trum >Iaeiëhiirum," -piibhabed .in 41720. A

pracica 'apliatin 'f its principlis- was taade
-about 100*y4ars s.go'by a- disuinguiéhlad anit<,midt
of that -day, naîned W.ul . l'o ôrder' ta ex amine
animal -tissues, b.- stretched bsspecimen <ver: tlte
'broud and cshx .:lgf . n inver tâd syphon,* tlie
lodger leg 'being filled wvith wýfter.ý liNsl bydritulic

prsuethus disîeuuded -the iù'ist4tnce strstchc'd
'over-the~ ~ ~ ~ ~~ha srrl~ 6f'ti, rbal nw'oslé

atutitotniciti syphon" As lait camé *ta re'ak
:able nian 'Juph '~Rauah, borà 'nearly in 'tii.

-abidle ofthe, miast etryaind h ihr oe

-of *bis timie. -'Alth(*)'tïhit bas been ignoraütly
sétated in Mr. Smi1leé'e 'last work: tiai' 'he -wns net


