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G CANK N'NS, WRIST PINS AND
GUIDeS Ob STrEAM ENOINES.

Bqv w~ il. WV%cMAN.

n f iin ' î..ring tiat iri in Motion (like
~ ~ en,.>rtt a ttîa:ary oit cul), is

onanionly Il, e. 1,el ltit it attracsltl 1  rn

amng <eîgî, er, in large cities. But tii

alwss oi tolet:a there are itundrcds
narurtnng wîttîtitt titis garent imnprovemîtent, and

;tfiiatew eii,.era who dattot appreciale the

,wch a aeice, '17te word il t±w*V* heçe Mcaes

8M,stands, for et as usled in a comlparative scîîse
total nuoîber tif etigitteers in ltitis country is

te tinte liati 1 first. oapciit( the throttle valve of

cantil the îîreNt-sit day, it lias been my ambi-
;«p may enigiie runninig i full spcd for the

lurmber of hours. whlatever tiat might bc, front

,at runs but fie l'Ours liîOut a stlop] tu a ruil
ýIsAithoitt vinsaîtg the throtie valve. During
ix ycars of itt, liane 1 diai not have any way ai
,crank pin i ~le in motion, cxcept a cup liati

witbthe cracil. 1 arn free ta admit tiaat the
esa> ta kep liat pin froin heating was

tui that cau,,ei by nit the other bearittgs cent-
- ceuid fath lîcî whilc runniflg, but any miis-

.ttivgthat craîk pin oiler lias sure ta bring
.W milt a !sttnti.till before the appointed tirne.
ler consisted of a camman brass cuji screwed

;tralcon the coiijiecting rod, with a tube in te

wMrgh velticl a picce af lampcl wicking wvas
IlV ait; was flew il would fced too fast -

îad been used a few %veeks il fed just right, and
t il ted tou slow1>y, pravidcd il was flot taken
ba that lte adjusîmient cotssied iii manipulai.
ciee of svçickittg cvery mortting and noon so as
>we its ex.casperatiltg tendency ta feed taa match
le ; but tite rtîle tollawt±d was made up front

ty, slthat il as imipassible ta repeat il lerc.

Sseman eiltaine tal 1 engaged ta i'un, a very
ev'ice was, uwd for tiîc crank pin. 1 'taon dis.

tit ilbs -ilopî cantaened machincry liant coula
opped at ple.asure -,iditout damaging the stock

race the crtîflh pin becante more important titan
,%y etination. 1 decided ihat a Il wiper -was
-y, but wilicr!. were expensive ai that time, and

anxious tu sîtake as goed a record as possible
st of rtutttiltg lte plant, 1 lad anc made. A
ing blatcksnitit forged Out L picC af iran and
a large bit' it i. %o liat by taking ane of the

rs out ai te main bcaring, putting iltîhrough
aMt rettianuiîg c.aps.crcwv ta its pl-tee, I itad a

that.tn..aerî'd tte sanie purposent-athait Iiown
ApliecO nf %ltet brass watt; filtrad inta lte

hc stap, -. ýý,htfeed ailer put ont the standard,
Mr dctadN. tt,%:iidcd ta titt made et possible ta
Sengine a many itour% t%. rcquîred wîthout
dowa ta oil the' vrank plin. 1 arn nat advacat-

dea Of al.iL 1 stich drvices ta the exclusion af
et on the l'..,î k t by reliablc parties, for the cnres

xellitt ttt olier- in the open market arc
waaiîîchIan any "home-made"' device.
e he i .apcr, too, ail things considcrcd.

1ý%8lii1 -. %%iti titc maln wito uses $600
tarle andl ýsî.5a %ortlt of stock in makîng an

cenUd huý fort SS.oa, and then boasis ofitais
sagacit> 1 ao dlaim, hawc"cr, that whcrc an

C-In no' .-,c lit cmplaycr ta purcitase borne

ànlce. i% jtstified tn maktng il, provtded
t, ted.

Tite wilier Iioavii att Fig. t it.îs a 1t t. tif ti,ît laîttît
wiek -,treteied it a Itorizatl iposiît tditteatit lite
sîglit.feed oiler ; as tite oit is droppeîd oit tli i fil tles
tîtrougil attd is wipedl ofront lte alltier s'ide lty lime
îttovîîtg cuit. Fig. 2 iS til ittetal, lteO Oit «itllitg titrotigît

ar ,siot attd itatîgiîg tderliîeah tît il lte whlwer ca8110%
aroutîd d tlaies i off. Tii' ilitistraîtiu as e
saine device iît tiset titi lit L eceitîrictif aiat eiagiite.
Witei titis is ctit absaluateiye itecesary uit a lwsed
engilte, il is a vcry gond tltiiîg ta lhave uti tise.

Fig. 3 Shows a wrist pin ouled ait lthe sanie way, also
a cup thal iceil ail lo lthe iower gutide. The dotcd
Iiies show iîaw the ail riscs ta both cdge nr iits
circular guide, ltus insuring iîtbricatioit for lte itighcs.t
parts ai il, aller wiîch tlle ail is sure ta wark dowtward
ta the lawcr pari without filîher atteintioni. Fig. 4
ilusîrates anotiter device ior oiliîîg a cranti pit wltile iii

motiaon. The princitîle ait iviiteit il operales us th tse
af centrlifugai farce, rite sigit.féed aller drolîs ot

into ite iîollaw bail beiteatit il, ouI i ofwiiclt il flaws ta
lthe riglît and drap% m intte hallote, hall whiti rei'oives
opposite te cenler ai lte craîîk suait. Sa long as il

nentains at the ccnater ltere us no teudency ta go îin
eitcer directian, but viteu lte craillk is dowit Ie ai
maves away from ale ceuter, and once staried on ils
journey il quickly travcis tuward thte craiti pin %vithiout
regard ta lte position ai ale craîîk. Il as quitte a job ta
apply titis form oi ciler ta an engîtte ini a miii, as îwao
haies must be bored in tule crank pin but il s ,ery
satisiactory in practice, becats it îtrows the aitleiss
titan any ailter devîce. Tite t-atie principlo a i itiii7ed
an sanne center-crank engines, witene cil is takcit fain
asiers on lte shait bearings, and uscd
in the sanie way.

Having dcscribed titese citer%, 1 'mati
ta cti attentiaon tu their great value ta
slean lasers. nat anly ait aczaunt ai
preventing lost lime tu slititting dowit
during working itaur%, but itecause tiiey
deliver ail tu tue rubbing surtates ti

smail quantaties and at regular inter-
vais. Il is qutte possible fur ltese
surfaces to wcar niuch mare titn is
nccssat'y vititout iicaîing ar giving
any autward indication except ltai the
keys îîecd frequent adjusiîeni and te
boxes are warîî out %ooner than titcy .

aigit ta be. Saine utill oîniîersi regard
such devices as luxuries, tl.creiore titey
cari be dispensed snith ; but titis idea
is flot whotly correct, for wiie a mi _____1___

can bc rien wititaut îhcm i daes
lat pay ta do il. Il sems
raliter inconsisîcut ta find a miii
in a city, rîcar machine sitops
and ctlter places wiîere repairs are made. fully
equipped with ailers lthaI prevent friction and wear, and
then ta flnd another ntill locatcd several mile% fram lthe
nearesi machine shop (,.vicb may bc a primitive affair
aI best) fiîîcd witlt oilers ltaI do flot prervit the bear-
ings from becaming warmnetvcry day'. lu qucit places
repaira are always eXpensive, sînce t! taises so long for
ane or motae maciitat ta react lthe place.

Tite anly objection ta wipers on t'le crank pin and
wrist pin ai an engine is itat îtcey cali for ail cupç, ar
raliter aii-Catclîcrs, thita are open an the sol), and wlin
iocated in a dusty miii literie is a chance for samte ai lthe
flying dust ta gel mintte open cîtp% and ciag tem, or
wark daw-n mbt the beanings and danlage titent. Tits

abjection may eaîuily be overcame, howcner. A strait
piece ai waste put loasely muao each one wili allaw thte
ail ta fi11cr îhrough il, but svili catcht te parlicles ai
duit. Ih is necessary ta renew titese pieces ai waste
inequently in order ta prcvent ltern framt bccamttg
bard enougi tîa %top te oit from filtering through fast
enauîgh ta kcep te bearings well :ubricated. Titis. is
but a smali jab, and necd flot bc donc more tian twicc
eacb week.-The WVood %Vorkcr.

Tit Lsîîî Cosîi'ot*.N» 1lt(;i~t.F

chcst.% forai Ilte buikhead and are cast in tc sainte
piece vitit tte cylindcrs, gîvuîtg great crgiutîty ta lte
structure. Each valve ts complote un usd1 aîîd jatde-
pendrnt af lte aelier, bcîng upcraîied hy -,epar.tte
cccentncs sa that taier may bc ?,iaiît off aI diserction
%vitout impairing the operation ai Ilte engmnc, in caes

%nltere bail or less titan hall lte usual power 'as
required. The valves are cxîremnciy mimple and cam-.
pact, and îiîcmaselves farta te meansti ai ceitvc)ing
steani tram lte hîgît pressure .yliuder ta tlle low

pressure cylinder wiîhout, tite aid o! a receiver or any
alter connections. Titis is in itseli a strong rcam-
mendation, in addition ta the fadt ltha the steant fromt
the igh-prcbstur cyltndcn, befare being admîîled to
tite low-pressure cylînder, muai pass titrougît the valve
witici is ai ail limres surraunadcd by iive slcam. ltus

preventing canden.ution and insuring the desircd
resuil orareater ccaitomy.

Tite makers, are destrous of itsving tuc puublu.ictacunie
acqîiainted wiîî tliis ncw enagine, aud witll gladl>
correspond with ail w-iîo arc iutereNtud in a rcluable
and cconomnicai engineat a reasonable cobl.

THÈ HARDILL COMPOUND ENGINE.
flic towîî ut M iteiteil, Otît .rit, 1tîcseîts ail ex.titjle

o ai .îatdîaît eîtt eririNe itt tite pseîtof 'a t ont Itati>
lia oarc itteet iig içith it cce.,, hii tlle ttatîtiractue rt if a

cantpatîttd siLat ettgine îtveîtted lat periccteci b>'
puieiy calladiai gents.

Mir. Joeflu ilardaii sutcceedeu iti Jaiutary, î8y>, itt
olît.îttîtîsg tIlte C«.ttdg.ti at Untetd States patentts on a
new designt or cyliutders and tassfor a tontpotind
e ligine tvhici land occutpied tis attistîiott for a mtetndter
ai years. Caiiderable itîtcret was iterebytntise
*unîottg expert-., wvito iecogîtîzed itn titis designs the
lpo%sibiiitiL'S o ait n lexleuisi4et, yet comtploite antd %or-

v'tceable enlite prescîtt'tttg pa ramtse Of illc'ïeased
ecotîomly, itesides otiter fctîttres ieretoot titiobtaiti-
able, i a larnce witici wotmld ho wm vitttîi tite react (,aiti
stenne user.4, attd atl te %aille taille ho sa free front ail
cont1tiicatd 1,aris atd gcarî ltat il coulad he operated
by anyoîte tapabie of handiîg alit ardiuary -sitIL valve
cttgilîe.

Att vilgtîîe was :îcecordttgy [tutti antd sent ta MLcGiii
Uiversity, wvitere i tvab %ubjt.cte(lI ta1 ait itiaiiy

titorotigi and practicai test, atnd aititoîièg thie etigtie
wsas lite! first oi its kind, the resuits, we uîider.%laîu,
wvere gratifyiig beyoîîd tite indest expectattoîtis afilus
ituilders, nvtta nvere coiîgiatulated ou titeir psessi
of a mîo"t valtabie itnventiont.

A conutaîty wva.i titet iarîtted anîd ittcor 1trated ttnder
tue meulte ai the liardili Caîîîjtouiid Ettgiîîe Compatty,

oi Mîitchtell, Ont., L.intited. wito iiitîtîediateiy maîde
preparatiotîs for piacing the cîlgineoan thte matrket,
anîd htave been workitg qUietly for a litie motre ltait
twao yearti, perfectîtîg designs aîîd building pattcrais. sa

lihant to-day, as aul %wha atîended titis years% Exhibition
ai Toronto wiii agree, îthey hav'e succecded inî pro-
dttciîtg atn etîgine whichi for performane attd appear.
atîce is aicexceptioitai menit.

lu aite nicantinte ai tutiter ofictîgine lad baen ti ld,
atnd uîaty be fouîîid ditig ahiîit ecry cosiceisabie
kitîd oi woîk, attd giving mtcii gencrai attiitatioti
tit thc succesi. ai titis etigitte svems tsure-1. The
conîpancy are îtowv litelared ta %upjtly titis otîigite it
ail sizes, train ii it. p. ta too la. pa. %sîth atue rissurance

lthat every engitte wiii flill Itle ciaims made for il.
A camparcy finas reecrtly becit orgattized it BItifto

isba are bttilding the 'taitte lengitte auit meetiitg witiî
tlte saute degret ai %utect!s. One Ur Iteir clgittos Ivas
te>ted aI Corneil L'niî,ersit>, anîd ils perfortmanîce ivas

sutcit -as ta cati fur tue niasi flatternig coiîmendatiaîîs.
It as itardiy îlecesar la stanie tiant iiese twa tsaliver-
,atles ;ire cqipilped wttliîspecîait fitîiiîi.esfor mîaksît, st h
tests. tct a ti it ortiugitaid s;gortruî mttter aîîd tiant
ilieir repiorts arcie rlc 'tuadtshî'l .spnit

Tîte lardili cot;îiound. ai witiclt att iliurtralioîî i.s
sioatti, is a comîpact, Neii-coaîttted, mcdiiîtt %perd
engîte ofaislIe tatident ýumpoi#nd type. Il uîay be
ujter:tted a.% a dIItIble-.Ltitîg Or single-aîcîîug compottnd
as m;îý hoe requircd. Tite preuliar icaîtire i% te îwo-
vaivechests, anc att caciî side ai tite cylinders. Tiiese


