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e.xt..îîlg inî 11e cyiitcer ai the end or tlte Stroke, or the 'a terminal
prcssture, -as il is calicd. 'lhle amloulit of bat11 of thcsc factors
cflfl lie dettc!rsliied as casily anda accurately as the cuibie con.
teli, til a box, or Ille weigiit of a bar of iron. Il is gencrally

ad ~beand always berncficial to knowv witi precisioîî icisai is

golîig on aroutnd tis--a fiy whecl turtis arotinti ; ai ptiston goes
lha, Lvardls ;ntd fortvartls, but tat iF not ail ; let lus sec what is
le îllv l)Cing clonc in ur 16' cylinder, 'vith a piston speed of
400 &reî pet. minute, .121i oui>' in relation 10 Ille Simple iclea of
tlist;tuce travciled by the piston. The piston travels 49o reci

,)Cr minute ; in si>' minutes or one hour il travels si\ty tintes
400 fet, or 29,400 icet, and in a wvorking day of ten hats dura.
lion, tel' timnes that amo11unt, Or 294,000 fcet-a niulmber tao large
for w; in grs-lierefore divide Ibis distance expresscd ina
fret byv 5-280, the nuilber af fect in a tmile, at gel as the dis-
t;tît e travelled by our piston in at working day ai lentiirs, 55
niiet% anti (Y 0 icet. Tlo gel a step) fuarter, in a year oi hre
îîuînuired %wt -king days of leit itours eacli, aur piston lias trav'eiied
in the cylincler a distance af 16,704 triles. Soie many îbink
that sucit tlîings as titis is iuîcrely tilt gratification of idie
cîtriosity, but tilt lacis tIrai I have sîatcd have a bearing on aur
inve'ýtigatiaiî tItis evening in a iiannier talt stspectcd by the
fauta finder. Our se" cylinder lias a piston arca ai 20i.062-",
anti l'loves 42 incheS 'cdi stroke. Mac dispînceient af the
pi'4fln or v'olume oi steaun passed thiraughi the cylinder eachi
strutkeC is 201.062 x 42, or 8444.6o4 cubic iiîches ; in two sîrokes,
or one revalution, 16SS9.2o8 ctbic incites. TIhis nuniber is
gcitiiîg incattîpiehcensiblc alreaciy, so 1 ii reduce it ta ccîbic
réel b>' dividing il by 1,728, the nuiber of cubic incihes in anc
ruibic foot, and gel for answcr 9.773S cubic feet, being the
volumte displaced b>' the pistanitlting ane revolution. But aur
engine iniakes 7o revolutians pier minute, therciore the revalu-
lion% miade lier hiour is 4,200. Th*Iis nutaber unuitipiied by the
piston dispi:uccunnt licr revoitition gives tue 4i049'96 beiug the
pistan dispiaccilicut in cubic feet during ane laur's ivork. Voi
%vill perceive that this is also the volume ai steai that lias pass-
rcd irotiglt tite cyliider (turing tIil ti ne. 'Fic numiber 4i049.96
is kunown as the dispiacemaent constant ai one ai aur 16' * nrgitîes
îîîaking 70 revolutions lier tminute, andI 1 shahl use the îvhole
nutuber 4 i050 as being stiticentiy- close for the purpose.

A'rmied now ivith aur power constant ai 3, and dispiaceient
constant Of 41050, wC arc in a position withi the assistance ai an
incicator ta quickily and acctiratciy dicraine lthe amount ai waork
clone and lte casî, wlîercby wve can compare the performance
viîth oaiher classes or sires oi engines aid aiso discover defects,
if any exist, and point ott tc reltnecy.

Vou ail know itow indcicators :ire tîacliett ta cylinders, soi i
itill not occupy your lime wvith tuat. As a general mite, Ilte

sliortcr lte piple and lte fewcer the eibows, lte more rcliabic is
tue diagrain. TMien soie frni o cidcirg lte motion îs neces-
saty la britîg te sît'okc af tilt piston wiltin the Iiiiiits ai tue in-
strunent. The swinging; lever and tîte pantogtaplt are extipies%
ai that. N'otiing in indicator praclice appears to have giveni
cragineers sa mttch trouble and contcerna as a truc i cdîîcing motion
tuia' cauld easily bc applied ta nny engine. Differential pulieys,
sprtng pulcys, inclined planes, levers, screwvs antd pantographs
lia% c ail been tîsed It appears ta nie that the proper solution
oi the question is la have cvery builder ai engines put an as a per-
mnanent fixture sontie nppraved formi ai rcducing motion.

I w;il nov suppose that wvc are ready ta takec a diagram M. The
pilles ]lave been blawn thiraugli ta cîcar thein af :iirt, lthe insîru.
tuent is in place and warmed up, a card is in pîlace on lte papier
dtuum, a truie rcciucing mation is in plauce and ai worl, with %
ý,tring ai the praper lengtlit communicating motion ta the paper
dntmi, and the instrument is in frc commnunication %viùh aniy ane
end ofthe cylincier. Afier being sure that ail is cight and in good
nîorking Ortler, apply the pencil ta the palier on tue revolving
drum 'tit1 ligit pressure during ai ieast anc catupicie revolution
ofl ihe crutnk-pin. Next shut aff Ille steam front the instrument
in tc proper maainer si tai atînospheric pressure is on belti
uîpper and liwer fatces- ai the piston ; put the pencil an the
plier again ani drtv the aimospherie line ; then unhook the
%[ring; Ille dmumi stops rcvoiving ; take off the carci and you
have a diagram ai the pressures wiih c'cisted against the face
of the piston then in communication %vith the instrumcnt.

1 wvish panticularhy tn again crait your atention ta the fact tha1
anr indicator diagra m is neither marc nor iess than a record ai

pressures, %tnti firati that record nve iterceive ai once tc stite ai
aflairs ilIat emni oIlte cylinder. Titus if the Steai pil t uas
îiot opent :t tue bCgimtîiig ai the stroke tue pelîcti tlacs îint rise
ne sec i aI onîce ait tîte diatmatti ; or il the steatît is lield loti
lotit: ai the cylier ;tuu the pcîîcil reiiins uji tt'lten il shotid bie
clon, nve sec il. Il lthe back, piessume ts lteau'y curing Ille rettit-it
stroke, if cusltioîittg is ex~cessiv'e oîr noine aI ail, if the steatu
pîressure droips excessît'ely dctrîîg admnissiont, ai if lthe getîcral
beliavitar of Ille sicaîît Mlile at uu'ork is faulty, )'ou cati teaci il ni)
lthe d:agrani. Besicdes, ntost Imuportantt results cai bc obîaiited
Irotît il by caicîtlation aîtd tteaisîtretîent. 1lit ail cases, tîte letgthi
ai lthe tiiagrattt, whateu'er it tniay he, is the sîroke i tue engine
front %%hilchil Scnws ctkeit, and lthe licîgits or anotîts af pressure
on1 lte cliagrâii are illnsured byV tîte scale ai lthe sîring titat %Vas
in lte instrmnt 'ulten tue diagrai %vas taken. Gcneraily tue
first thîitg ta be (laile is o cicterinine tite ?'i.E. Il. rili nvitiî a
fewv y<ea*s ago tue only ietiioc ira general tise %vas by ordintales.
In tItis case, aniv lîtte drawn perpcmttictiiar ta lthe atumlospiierit:
line ks an ordinate, saine as itese perlîcudicular lines ait tîte
blackboard. 'lo do tbis ina lte uisuai waY take a short, sîraiglit
edtge and la) it an tue diagraîti, sa lianît anc cdge coiticides vilth
lthe anitspiteric lise ; tietu wvitlt a sitali sel squnare trect lwo
iiîes touciig the dînagrati ai is cends. 'l'lits deiîes the lcngih
ai the diagraiti, andi titis length is ta l>e subdi%'icded ua m> ni
ber ai equai parts, but tint less titan Io. Titis catî bc donc by
trial wvitb a siai pair oi spring bons or dîvîthers, but matmch bet-
ter witl a Sc-le of 30, 40 Or 5o ta the inclh. Aîîîiy tite scale ta
the diagraiaîîd slant il titi a conveniebît nuitiber cati be reand be-
tween tue îîcrpendicuiars aircadciv eed, tteti wviîb a mîcedie
point, or a fine point ai a litI peucil nakze marks on lte palier
carrcsponding ta tue divisions on tue scale ; tîten n'itl yaur
stmaiglittedgc anti set squtare <Iran' orditnales îhrotigh youîr divi-
sionai points. But aut incaitîparably beiter tniethod is ta tise
titis instrumtent whicit is macle speciaily for titis puirpose. La>'
il on lte dingrani andi open or close t tiilt e lengîi of lthe dia-
grain is bcunticd b>' lte carrcsponding cdges ai tîte lwo aitîsidie
bars. HOlaM il there, anti viîth a Sharp pencil ruile off each bar ;
titen you have il ttinst tcctir.ttclv cIivitle(d ino îa eqîta.l parts.
Lookling nt aur cliagrat aitec titis s clone nre sec that cl d'i'i.
sion lins tn'a properties iii coinion -tltev are ail of lthe saine
n'icltlt, and lthe sities ai cadli are botincied by stmaight uines. rhiis
inakes il passible ta nsure the heigltt ai cadi tih close uic.
curacy; theui utitit the scale aof the spm'ing, measuire lthe litî
ieiglit of ecd division bectn'eci the hunes ai lthe diagraîn. Ila>'
îîo attention for lthe prescrnt ta lthe atinospheric line. Acld titese
alil togetiter anti diu'ite by tite nuitîber af diuisiotis-îth qîuotient
is te \I.E.>. ai tc diagruni. A beiter n'a>' is ta la>' off lthe
division liights on lthe edge ai a strip ai liaper, aile afier the
ailier ti succession, no breaks ; nteasture tiîe lengti ai lthe %u'bahe
witii yottr foot rmile, nuliply lIt aioatnt in incites atîd cicciniai
panis b>' te scale ai the spîring. ;und ciidci b>' the nuniber ai
divisions. 'rbis niellitad is more expechitiautis antil accuirate Ihan
Iltc flrst onc.

lo be (onlinued.)

PERSONAL.
Mr. J. .. t'imer, a pramnising youag clccurician. bon of the pirapnetor ut

ihc palmer flouse hoici. Toronto, succuaaabcd ta a scuere aîiàck of clip
îhcria in liais cauy. a fortnight rago. hit: had rccntly resigneut a posiuaan
ui-Ih a Ncw Yoark clectricai firait tak tukuhe matn-Rcincnl afi lie Kirlav
i busc a: Blranuford. o!which tais f.auhcr îs aiso propicuor. Decca;scul wats
nicnibcr ro! the National Elcctric: Lghu Association afute United Siaicsanut
tais applicaiaon for nicmbcrshilp an utue Caiaut 1Elecîrical Association w%-as
Io have tîci prescnîcct ni the next mclctaig «' lie 1-ccutte (ýanîataîtc.
0f a geniai disposition. ite ccased %%-as field an mluch regArd by a %%acte
cardle af -tcqtuun.tnccs. by whoan lis.% untiaic> dc'aih as <teepi>, depiorcd.

PUBLICATIONS.
Th pi.4rena as nit an a.îhi liouîghtful paliers. lis table of contrnis

isasvicas sih is inviuîng. Ailthotiga the mosl litîcm-il naît progre-ssive of
ail the great rcu ics's. the Artur is prospcring in % nianner %% laicti mnilacalcs
thc trentd af public uhouaglit ad prove% îiau tlle people adtmire blisc. outi-
spokcn. andI caracal magazine-,

Uernanny noue employs5 for ais clecincril na.lc>anca. 73r.st.alionary siCzaa i
caginms which rcprcscn: a toali Of 3854 sîcanl lhorsM poser andI 63 laco
ntailcS. dclpiang a.26(>'harbe pos et. sa) FI*Zrzê:11 This 3,6i- horse
cuin (urnish 400.000 incandescent iaaaps ofi G entle posver ech Onr
hundred.iad sca'enty.setven -tauionnuy stcant cagints anci 12 Incoiotuvrs or
to.ooo4morse power are isiçc in oîhcr cccrcii intusînes
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