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LUiNOm UP Au ENGINE.
11% %V E. CkA.Nt.

F NGINHERS are offert boliiered by tlic puniiig of
Itilcir cogines, nti as pouncling cati bc hic.rcl by

ce'eyoîîc in flic ocighboîiiooid, il is s'Ciy aîuîtioyiii.4.
1'icic aire inty tlîiigs tinit caisse jîoumîcing, so flint in

stnme engines (lie cure of il is qtiite a couiplex subjecî.
Iletog out or line s tlic geneail crime. l..*ilîer the siiaft
is nt in Elle %vithlic cylisidr, osi flic crank pi n is flot

lilutli si raigl, or soîîîetlîiîg cisc of flic kind is f lic mai~t.
ter. A liigh specci Cniglle Ipcriectly in lise mal bc veiy

apIta imoutld %tilli a lîiil Inad, uînies% fuiet e is conisteicr
abe uieiression, inig 10 tile lîcasiest iincist colîiilsg on1
file emnd insicadl orf ie comiimienicmîeuini )filec siroke.
'The tiinist is catîsct b' flic mioo enttîîtsoniflic mtos'ing

iatt,. To ascentain if an elîgine is ini une, tile back
c'jiuîclr licaui slioîull bc tatk,ýn off, flic piston, pistonl roui,

and crcias.liead shuotîi lie taken otît of flic tva>', andu a
lise A A. Fig. f, sliaulu bc pot1 thlrougli ite cylincler anit

eenuid Ucynu flic cr.unk. 'l' o ld îhîis hine iniflie
cylinder stake a stil1 o! board, A, Fi.g. .4, andl bore a
cotuîîîc of uîoucs in it os'er utwo of tlic siuds :fi fuie endl of
tie cylindcr, andu in flic cenuer- o! flic loard ste bore a1
langer Ilote, saï' i J1• or 1 !f incuue. ini dianuîîer, antd
attacl tlic cord 10a .1itle s.tick, 11, ilat stretches across

file blîne. 'rute stiain 01 tile cordt stili liolîl lis in posi-
tii), and it Cars Uc reauhih> slîifuch.

bn iront nt the crank set %il an sîpriglît, A A, Fig. 5,
ssiih a bnie ini il soit a stick Il acroas iî. 'Tie haole
Nhnulti Uc inî hine ttîtuî flie idudle of thse c'rank pin 'l'lie
cord useti for tutis purpiose sîtotld Uc stîoog anti susiali,
anti hlould Uc tuade ai soicliing fiit avili strcîclî uer.
ferti>' airaigi. A silk Imair hune, sucuî as is tîscîl b>' iait.
mrien for fly tisuîing, is flic best. Sonie îîîcî uise

atnne.iucd %vire, but %vire gels harcl andi stiff, anti kiuîks
get mn si whilîi cans ncvcr Uc perfciy siraiglilenetl, ani
one o! uluese kmaks is s'ery r'ti 30 enlise whiiere 'om stanit a
perfcciy straiglit Elne. WVîrc is not recoimimnded. Ite
sure tmai flime siuffing box K, Fig. i, is îicrfeciiy dlean.
Atiadi one enci offic cord to flic stick il, Fig. 4, antI

flic auher cn oulic lluoier stick The cc-rd sîmould then
bc draissn s0 tygiît as to be pcnfcthy sîraigmi. hI can lie

tiý-htenccI Uy tîirning îh'e stick Il os'cr and os'cr. 'lo
cellier flic string cul a stick a trifie over one'lîil hlile

dianteter ai thse cyiindcr in icogili, andti ry the coud in
tise end of thic ylinder, ccîîîing of' flie caiiper stick as
ccasinn requires, îîntii flic corci is cxactly in flic cerises

of fic <-yindcr. 'l'lien g-et a sîmorter stick and try in thec
stufink: box, îîîos'ing flic coni of flic cord tumat is bcyond
flic çirank tallit flime cord is ccotcuccu in the stuiffing box.
Then go tn thse back end (if tlic cylînuler and try tîmai
agaimn, anti sO on froun one ta the other unil file lisse is

cai.rtls' in tise cenier ;n both ends of the cylinder Tlhere
ii nous% 'i lne t0 svork fromn t0 bring cs'cryiîiing sîraiglit
%vith mise cy>'inder.

Tise irsi uuing is ta finci out if the guidies are in hine.
Take a stick (Fig. la) asiîh anc side siraiglit. Bore a
smItl bisl in il. anti pt in a second st-ck, as sliowsn in
thse cis, so tisai it ssil be lichd sougi>' bot wsili stili Uc

Iooccnough ta UceasiIymooved. Set tîis sîick agtnainsi
thse edge ofiflic guides -. t 1 and J, Fig. 6, anc inoove flimc
sim.ili sic'k op ta just taîîch fuie uine. Tise end ai îiîis

Io tise u'nc. If flie gtuides are in lune, die stick siîauid
juSi tioi flic uinC uimcn iricd i bath endis. If îiîcy arc
flot in lisne ii svill toocli flic line ai oniy one end. Ififliai
is tise rase tene is but onc rcnicd>', and that is ta swing

tflic cyliiuer arotiniu anid pot3 in sîrips oif Uîass .11 I., Fig.
9. a s i'tis t flie place iliat flic guides arc tistially ont1.
Tis m is qîmite a1 job) anti requlises 50311e finie andic comiier.
able patience. Ilit k ncasinnaily iiece isary 30 aliîni file
cylinder t)it (lite otlier aide. Theli limc svill iiow la
t0 bc set river agair. tutil il ks once miore straîglit %%fiîls

Rte cYlintier :111i guides. Fig. 7 k, a ci -Ns section of flic
gtideis tiiroîgi flic lise N .M, Fig. 6. A î 'liiss ue sus,-

lîcncid froin point Il %vill tell if tflie gtuides arc perliers-
dctlar. If flot, flic bcd slîouid îbe ssuiîg osver, or

arosint, until 111e> are. lis case this caiit lic lotie,
citlier flic t î'oa-liead scili
havec t0 bc cl.nge l ii (lie
slioe', or Rite 'dines îlîeîî-

___________________________ sels es c laiiged sa ., lu
i îîî s r.uig lit ili(lie guides,
andc aI the %anle in oie
lese le Kiînssîiîg phin 4

Uriîîgllî crios'liafil style
(if cm us'iieac il s'ouild lc ca.>' tri tell hoia ti do< fils-.
13 k a s'ery guiuic lest for au1 cngiiicei's jiicgiiiciit.

The lieut tdonig Roi c isicer ý tfie c'rack. C'li 'i siili
stick luitt asiii just lt iiîto ilic vrank, nnd îoaik a1 Une
across tlie ccîîter. Ilring flic rrank pii il tîpiier file
Uine tîi il touches, andc note %%lict lier file huse crosse%
thie mîark out flic stic.k, oir liots muetscl of it is oui ; anti
tiien îirn tflic c'rank, aroîîîc antl biîrig tlie pi lp iitelr
f lic lise on tflic ailier side. Noie lînt îîuc l i o ut on
f liat suie, anti if ouii, wsietlier it is oilflie saine sicle or
the tiîik as bcinre. tir ocifli tunpposite. If on flic saine
side, i: shiows t liat tlic c'llier nf ile Iiiii is fîiniin lise

mstflichi c>'liîîicr, anîd flic shîafî ut Uc slios cd citd iie
tiil flic hue crosses il ai iflic îiilcile.

Il flic construiction orftic engiiic stili
flot a1lotv tli.s svitlî flic 'ileai- ai liand,
îakc off frontî tue si<ie ni uIlreîk-iu
boxes flic aîîînîînt tliat flic line sliis
thai il ia ahit. rîîen fl'ic tifcm brasa s
on tlie other bidle or Rite cr.snk. 1îin
boxes o) iake up slit lias bcs) takcîî
a i. If flic boses cao Uc recesseci for
tiiese piices, ail tlic better ; but if fini, ihîey cati Uc
fatsteneul in ss'itii pins. If flie une is an oile side of flic
mîark stiien flic crank is on flic cenlier, anîd on flic allier
sidc Mi'enî on flic otlîcr celier, iî sinîss tîat flic slîaft is
ual square ss'itli flic cylinder, in %viticl c'asc'lieaîiucricid
offlic siaft sliouii Uc swsung aîouîud t0 'brins, it straiglit
wsiîlî the h ne. If il siiotilcl lappen ili.t flic slîaiî cotic
font bc iiosec :fi fta uinie, thie clisi tnce iliat il nitis. bc
uiiosci cars Uc calculaucd, andi then il am Uc dlone an>'
fiie afîersvards.

Suppose fliat Fig. S is a siîaft and crank. It is plain
tia as flic distance froin tic angle un i, iii citlier direc-
lion, is flic saine. siîoving one of Iliese pointus a certain
distance ss'iil inos'e the oilher one flie sailie distance ; but
if sic douîblc flic distance ta one of thîeiliî. crr>ing oýs t0
2, tiien nte shouîd mose 2 tit fic u dist;tn<e tuat %te
siiosîlsi i , so ili.t to find the distaiiçc e t iouiti nmoa'
flic cnof ite slîaft ssc îîîust clisice flie icuigili of flic
slîaft up to flic ouer piliar block b>' uhe lengili of flic
crink (not tueic ngth of the siroke>, and iiitltiply Rice
resîtit Uy tule diistance iliat
the uine i. out from tlic rnd,.
on flie pin. For instance, if
tlic mîark on tihe pin îs ouît
î-t6, the shait 2.4fect long,
and thie crank onc foot long,
"'c inuîiipiy tlic 1-16 b>' 284,
wshiclî nî;îkcs 5 32 tuItulie O(itsi(ci iits t Uc nio0vetl
To fimnit if Rte shait is level, place the r rank upniglit .101u
suspend flic plumb uine dostn over flicenco ai flic pin.

anosi tîten tun lte cmon, tlossn and note iîow Rouîchli is
onît. A suîîîîlar caiculation stili gis'c flie aîîouot flic cuti

af ic sesait oîust Uc raisedl or losvered.
To ccerine if fuic craîîk piun is straiglil<isith the shaht as'otld Uc an easy uîlaîter if
the face ai flic crank stas flat, Ubut as a

~, general tîing, tsicn flic shaft us finisiicd
il is Icit iines'co, as eans Uc scen b>' puîîung

on a steel straighl edgc. Es.en if tlic face is flat il is
poassible tient iî is flot sqtuare wvith flic shafu. To der'
mîine, %licn, if flic pin antI shafi arc pamici, take tvv0
îiîin blocks C C, Fig. 2, and a sîraguit cdge 1), anti lolci
îhci in position by the stick E placeti agnisb any

file enof filic sîart file $ainle disance front flic colter.
'l'lic str.tiglt.cclge 1) stili Ilîcît bc ai rîglit angles ta file
siiafî, and a %quare pl.sced a înthei face of si andI

agaîinst flic pin wvill shiowi if flic pin îs straiglit one wvay.
Ta delecrîine if il is straiglit flic allier wa>', pîlace fic
bloîcks C C andc te ,rii-de 1) %fi a hnrtontui
positioni, Siiap)Ciiil isso plomîb l isses, VF , civet tlie piî, as

slîos'n in Fig. 3, anid rosi file bqcit Il aloiig file
siraigliteulge 30 Ille lises, stlien
i siioild tatic bot h lise's.
Sliould fice pin becoine lunse inII~I
file bole, anu i 13 c loecessary j j J
t0 bore ontic ueone befoire
ptitmuig ini anol ler pin, fic

horni, tr bc set i file sainle

Wnv.
hI sîoilul bc rcieiibcred lnt a craîîk.îîin vrans onlv

on aile sîcle, toitl also fliai, if i lias bccî oit or lise, îile
end iay lie worn tlone îlan flic otiier Tii's eau be as.

ceruaisneci Us caipeiriig, and if t le pin is ino! sai t (liei
dafl'ereiice missi Uc aihots cl for, arc nid iîg iii file fil (Rosi.
stances or the case in itand. Vheîî fle bra'ses htave
bccîî b.îbît led, tiiere stili Uc a sînal I ring on cadi enid
of flic pini tbat %wil flot bc %% arn. i 'nuind ing is soiciii mes
causted by flie pistonl runiiîîg oser tlie ports, as sliowvn ini
Fig. 9. 'h'lic piton ilay ilien Uc throivii t0 aile side, or-
r.uibcd up front file battonsî, cs'cn %%lien flic sicaîiî enter:,
tile top). \%'lien sucli i% file rase, noîlig cao Uc clonie
excepi 10 inake flic piston lit flie cylînder aus teeli as
possible. Fig. i i s a c.îlîpcr stick for scîîîng flic lne,
and cati bc vliiiled oui oif nys lanclv picce of piîîc.

SPLIT PULLEYS.

H AS il cs'er occesntil in yoti, saysJ A. Aller% iii thte
Iron *hrade Revietv, ti.t thuc arc saine ietiocls

toîiiîîg int '.îgcîc thiat Ire chicaper fi le long rosi ta

tise tiîtan ta Uc ssîtlînui ? Ainung thiese i: tlic Split pule>.
Il costs mioncy, andi big ioîey, ton, at tinmes 30 cîît a
kcyway in a sliaft %vites) a nlew îîîlle>' iS 10 Uc locaicd.
1 Live yoti evzr tiscd a gouît ,plit puilley ? If îint, do so.
A short finiie sînce 1 fittîcd otît a whlîoi slîop miils pulîcys
anti siaftîng, aînd tiacd notling ut i.slîît wootlcn îuîillcys.
Hold e WVeil, fontt i rsi. Lacli 10311e> w;îs hîgliencd
aîs Nycii as wvc coutil do0 tile work al flic star:t ani tlien
vvasclicd. Ai tile hirst indication of a sîip flic vvrcnclî
%vas put 011 again and tlîat sttlti flic millier for al
lime. i had tlto-.e psîlieys (lfusiig exeny conceinable
kind uf iruntvorkîng tuuh, frui - liglit chili tui a lîcaa'y
Ileîîîr, and never liad flie sliglitcst indication of

trouble. *i'ien, Nwhcil new tols6 werc bougii and old
aines lind t bc Uslîîfîcd, test minutes sufficecl to îîk cldown
fic puilcy. Bt wlîen i did tuait job, 1 didn't know as
niticti as i (Io now. 1 tliovcd Uuilders t0 sli file tiglit
and loosc pîilleys on flie counter-!sliafting, so thai for
cvcry îoa.liinc hi.tinx a fcîur-intlî Udt I blc to btîy a

nine-gnt.là bi.lît piile%. If 1 limi lUic job ici do agaio i
o oulid spccily t.ititclies. Ut course file cJutclî tsould cosi
more than tlie extra pascd fur tlic douible widtli split, and
tlic addition-ii loose pullcy, but not so vers' iîucl. And
then 1 ss'ould save e iglît 0i1 iily>' nii lne ; antI roonii
also.

CAUSES OF EXPLOSIOliS.

T Ecaisses of exohosiuons mnay Uc stînînscuel op in aineTsentence, naniely, tact, of strcngilî ta vsithistand flie

pressure. 'filiat o! strcogî;li iîay bc (lue ho fa-tilty
construction, but as a rule il is duc to saisie acqireci

%%c.îkncss, unknown sirnply becausc uniookcd for. WVcak-
Osb icsiiits froin unequaI iiiasîn', aviich prods.cp-s un-.

ccîual expansion, front corrosion. inîproper seuiing, scale,
low ssaucrand vvant of circîtlatic s. 1 t iinay ont .îlways
Uc possible ta avoid unequal hetting, as for cxaniplc, iin
gctiing up stcems nîany boilcrs still bc biotter in saisie
parts tian in olliers, but scale cans Uc prcvcntcd by
«"boler conîpouincîs,' and lots %stir Uy.ia tiecairc. In
soine types ni boilers no provision is nmadec for wvater cir-
culation, and uinequal hic.ting is Unoi ta occur. A
thorougli inspection froni tilfie to îiinc will infoiin tile
cnginccr if bis boiter is steakencd b> si, bUt flic besi
puan is in usc sonsie misecs type. To suffiî lip, the engin.
cer oltîst undcersiand and act upon flic inoulo, " cîcroal
.îgilance 'is thie price nosf ey"SaeyVle


