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tIli.
1 N the inst palier <lie ction or steain on tîte crngine piston <vas

colisigtrci fioul tîte point< oi vicw tîtat «'lien <lie exhtst valve
openis toa alow te ste.<îiti tu escatpe, lie pîressure in tue cylinder
slîouid not bce klot tlî.m un<, %%litit «l a tlct< e andi bliotld
bc oni>' a little ttbove tîtat pressure. Front itis way i !ntîkisig
at tilie iiiatter, thie bize oi esigitie reiluireti for anîy giî en hiorse
1ratier cati bc decrîiittied wvlten the sl>eed of enginceaund pressure
ni steati) are aiso kilo%%iln.

'l'titre is, lîowever, atiotîter aspect ai the liatt ai the warking
aitilit steain engine wlîirc. slîouid tit h>c overietoked. lii <hie
ordinary crank engine, t<l ic stonî as it inoves back and faitti in
tilit haidr,,s a counstaîstly a.rying rate: ai speed, and .tt cadli
end ai <lie cylinder <lie nion stops. The pis~ton, itistan-rati,
cross licad antI parto aie <lc.iiiettiiîg rad, aIl i>artakc in this
rest, and change ai dlirectiont atnd rate ai speccl. jThey arc
c.ali tlic rccipracatiîsg patts, and thymi wceiglit lias nsudîi ta <la
witlt Ilic sioti warkîng ai thie engine.

lis order tîtat ans enigine inay <tank stilootlily, tic bearing sur
fa<ces miust it fairl>, and bc ofisucli size <hî.ît %lien the grcatcst
pressure is on tei, ulicre inay stiil bc a filtm oi ail be-tween Ilte
iiietais. rTe (rank pin is one ai the nîast troublesotîîe parts ai
<lic enigine II çhînuld be Fuîr ta tlic bearing !i the çannecting
tud . i et>r part oi tlîc rc<oiu<ian, and ail wlio have lîad ta do
witli engineç know linw diffiruit it is ta get <bis, cspecially w'len
an enigine i!s being ubeti «itît steai f ailil ptressure, as anly a
vcry little bending or yield-
ilig tir tilt ir.unc is enotigh lit
ta inake the crank int auti 
truth li its bcarmg.

At ille e'iInd <l sth ;roke
hlc >tt.iil 1, tinî< <ci .mil

lb al <lle ic gliest pressure, ~
<lic pîrcssure passraiglît
<liroug in tae ic ruin pinî.
mîîd tl., lit,stirt oit tli
Lrank pîin toold bu ca!siiy
dtiisii't wvere tilt wliole
.<t lest, but, tiough tlîc rcîp.
ring parts ire 'it reqt, .hie

pu.iî J! as i, but 1:, tuas -

ing ail In tts course at 1<5
regzular speed.

'liîrec;.îîrc brar. an <lie
icc-ilracaiting partba.nd saine
ai it is absarbed iii praducing MAc i lorSai. EtiIsO% \i
mlotion in tiiese parts, and
the hteavier tlicy are the less tise pressure iii tue crank plis
during lpart ai tic strokc. The specd ni Illc reiiproca<ing
parts graduuliy increnses till at about hialf stroke, it is about
<lie saine as tlî.t ai the crank pin. Tue power absorbcd by
uIl reciprocatîng parts duniîg tii ciime is equal ta their
%'eight lifid as 111111 fcet lsii4i as woulh bc necessar> in
urder to lîrodu(ctie <îr sclacity b> fiailing. This cati bc
ç-alçulaîted by tic ries relaîing ta the vclocity toi falling
baies.

Sa sooni as Ille higheçt çpeed bas been reac'led, il ait once
begins ta slacken until it censes at <ilie end ofithe stroke. Dur-
ing tItis part ai the strake tic recîpracating parts lîscrease the
pressure in tilt craik pin b> the saine amounts ab thry diînîn-
astd si :i thi first part ni tise stroke, and tIte lseas'tcr thcy art,
titi mare' thicy increase titis pressure.

Ily adjusting the me iglit ai tbe parts for a known pressure and
lond, it ib passible ta liame the engine working %vith *an ahmost
,oiistant pressure on Use ct-ank pin.

hli 'IIi 1-w faunci a siseful study ta take an indicator diagram,
aîîd iiiding it imita about six parts, caiculate the spxcd ai Uic
reciprocating parts at cadi point, and <hîcir effcct on the pressure
on thic craik pin. il <lie rccilprocaîlngz parts ,fier leahi stioke
aIrc gradualiY haslng spewh kep up tlîe stenam pressure in
thic cylinîler cnhlcaî%oring tu tîtake tlîemn go fister, witle tlîc very
constrxction afute ciligîne campcls thcml ta go sho%îs ? Wauld il
îlot bc bettcr ta maléke tîte sicain pressure sa liigb and thie rc-
ciprocitinq parts su ltc'avy tîtaitihe work could bc donc in Ilie
frmt hlll ai tit Mtroke and Il cxh.îut opened alniost nulltîe-
dinicly aiter lialt strokt ?

DETIRIORATION IN DOILERS.
Omtt very iniportant cause ut deteriomailon in bolers is due <o <batr

bccoîinig toc sniaii to do tlie work wlthout forcling. su that <lie puhfatloîs
of thc englue catuse a well markeid succession of shoclîs on the bolietr. %ýilcIi
resuit in tlic wcal<ening of the niitcria.'*-Iornai of Comwmetrei. 8
1890

lie nbove stateient, if truc, woîild bc a nîost alanniîîg une.
Ilolcrs ire matde ofsteel or irati plates, and a Ilsuccession ni
shaocks results in the wcakcning of material !»

Raiiway bridges are -Iso made of steel and iran plates, anti
cvery tirne a <rain crosses a bridge there is a "succession oi
shocks," and the material aught also ta bc wcakenied and in a
short tinte the bridge will rail

Manly buildings are now erccted witli steel girders carryîng
tlic ï1oors, and every drue a mati walks across the fluor tliert is
a Il ucccssios of blîocks," and if this weakens the material, <lie
mani lias only ta kcep an walking and dlo%%n will coule the
building.

When a metal bcant or bar is subjccted tu a load or il a
shîock, tliere is a tcndcncy ta change the form or ta bcnd tile
beai. WViîen the moat is rcrnovcd or the shock is over, the
bearn wiil resurne its original position unless the strain produced
by tise load or shiack lias been in excess ai what is sometiimes:
ternicd the clastic lisilit ü( strength of the beain. If <he strîmn
bc w'itiin tlic elastic lirnit, it niay be repeatcd.an infinite numuber
ai tiincs and yet tlîcre wiii be no cvidence ai an>' weakeiling or
tîte nianterial, but if it be ini cxccss ai tIse elaçtic lirnit, it has uni>
ta bie rcpeated a sufficient nutnbcr ai tîrnes ta break the beani.

Hawever, there is another
icature ai the action of tlic
mnetal which must not bc
ovcrlooked. It is thai tie
limit ai clasticity is nat con
btant tnroughouit the but-
cession ai shocks required
ti break tie beamn. Aitcr
the load has been severai
timesappicd anîd rensios d,
it is found that a greaier

* weight is requircd ta pro.
duce the saine amaunt ai
bending ; <bat ib, tlie Jouîit
ai elasticity bas been in.

-creased. _It is, howcver
question whetherur not tlic
safcty ai the beamt has been

'atKS. PaTn<iburilaî. ONT. In the case ai a steain
baller, it wilI be mare intel-

ligible if a definite example be cansidered. Let the baller bc
sixty inches in dianieter and made ai steel plates 5-ib inch
thick, double rivet<cd in longitudinal seams, and carrying a
stcamt pressure afi 2o lbs. per sq. inch, what is the strain upan
the metal ? Is it bclowv or above the elastic limit ai the metai

*rhe sseakest part ai the shelli s the rivetted joint, but ai thai
point the limit ofistrength is flot thc tensile strength but tic
sheaîing strengtlî ai the rivets, and ai the metal between the
rivet bales. The strain produced an tIse metal of a shehi sixty
inches diamcteand 5-16 inclh thick, î2a lbs. pressure, will be
equal tai about t K.,52o pounds per sq. inch. The strength ai
boiler steel înay bc taken nt 6aooo pounds, and the elastic limit
at certainly flot less than 25,000 pounds, so that ta produce a
strain equai ta the clastic lînit, th steam pressure would
require ta be about 260 pounds per square inch. The ardinary
warking pressure is flot in excess afi 20 pounds, and it must be
a very unusual and remarkablc arrangement ai engine the pulsa-
tions ai which could possibly produce a "succession ai shock.,'
ai sufficient force ta maise that pressure ta the amaount necessary
ta affect the strength ai the metal.

Engineers in charge ai steans bailers and enigines have
troubles enough ta cantend sstith in keepingthinýs right, wîîhot
gîvîng their ners'es a "succession ai shocks"i over the idea that
evcry stioke ai the engin e is îvcakening the plates ai the boiler.

Mi.n Brns, clectricians. '2%ontreai, sulliéred a slight loss by lire on ii
27<1h int.

Mir. WVes<limd. cagincer or the NicCi.iry Mig. Ce. s works at London.
wvas se%îerly injured a (cw days ago. lîy being sîruck by tlhe tly wheel. He
is recovcring.
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