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THE IDICATOR.
Wha«t the stethoscope is ta the physician the indicator is to flic

aleIlful engineer ?revealing the secret wor/cings of the inner systemand eletectilv Minute derangements in parts abscurely situate. "
Tii. importance and usefuinees of the indicator ta all concerned

in the proper working of the. iteaul engine, and especially ta the
Wankiug engineer, can scarcely be overrated. It is used to ascer-
ta"' the internai condition af the engine, the state of the. vacuum,
the amount sud variations in the prcesure ai steam at every part
ai tii' stroke, the condition of the valves, whetiier too much or
tao littie lap'or lead-in fact, it telle us the power sud all the,
faulte by Whicii tint power is impaired. It may also be attaciied
tO the air.pump~ the. hot weil, tii. condenser, &c., when it will
tell US the, na ture of the pressures there exieting.

Without tue indicatctr (says Mr. Inghani) nine-tenths of the
OP e a ud adjustments ai the mast experienced engineer are

the ineet groping and guess-wonk, and flot infrequently they
are attended with the, most serions blunders and mishape. Take,
for instance tiie proess of vaive-settiîîg. Such je the difference
af Capacity in thorougiiîares sud clearance, between one end af
the Cvlinder snd the atiier, and betw.een one engin. aud anather,
that,1 hawever careful and experienced a persan may be by the
nier. ocrack ai the eye " or with the two-foat mIle, in nineteen
Cas.. Out ai twenty the valves, will be mare or legs inaccurately
'et. Tiiere will eitiier b. too much or toa littie " lead"
in the steam or in the exhaust ai bath valves, or inequality
betwixt the. one and tii. otiier, and a corresponding irreguiarity
aud iIntperf.ction in the. working ai tiie engin., the true nature
ai Whici can only be discovered by means at tii. indicatar and
diagranis taken from tiie -ngine wiiilet wonking. Again, eiiould
su engn, grsdualiy or suddeniy refuse ta perform its accustomed
dnty, in-9tead of begining ta take its several parts ta pieces, and
perias expend hours or even nigiits ai lebarions toil ta find ont
the. defect, by pîacitig the. indicatar upon the engin. and takiug
a diagraun the defect or derangement je at once discô3vered snd
tii. rem.d,. prppared by the next time tue engin. stops, sud thus
much uselees labour and expense are tiiereby prevented.

By an aequaintance witi the indicatar an intelligent eniile
May acquire more resi practical sud theoreticai knowiedg and
experience ai a steani engin. in tweîve monthe tian ueed ta b.
acquirpd under the. 4 aid echool " during a seven years' appren-
ticeship. 1 wonld therefore urge upon every persan who has the.
charge ai ane or more 8team engines the. absalute necessity ai an
irmediat, sud compiete acquaintance witii it in ail its bearinge,
or otherwjs, hie may reet eseured that this, the most intellectual
partian, ai an engineer'. duties, will gradually pesa out ai hie4h suds inito tiiose ai thje manager. To avoid tuis, sud in order
that working engineers May keep pace witii thi mprovementa
and progres ai the age, tue following description ai the mechan-
ism sud tiie principle on whicii it works je extracted from thewark, "«Tii. Ençi*De Room, snd who siiould be in it snd wiat
thin ehould do,, by an Old Rand. Pubiehed by Mr. T. L.

isey Soutii Shields, who lias kindly supplied-the block for
the, frantispe., :

tEii.aplFj OFdut, THE INDICÂvOR.-Tii. brase barrel A, iiaving
On' 'it ir, dagran scale B attached, je cailed the. paper cylinder.
detached iroun the, paper je fixed. This paper cylinder can be

detciid naterInstrument by puiling it upwarde. On beingda it bathend brrel is seen, iiaving the. horizontal pulley Ln ts t.to ent and sud sunal coiled epring contain ed in s drum
barrel wilî revalve i bsre that an puliing the. card the. pulley
the dard tii. COÎÎ.d util it cames againet a stop; on elackenîngtus~ ~ ~ frn pulybrrlllbing it back. At the. bottom aith ue y cyrl i 1me8e aîal projection C. Now, whentl.Paper cyi 15ri repiaced, sud the notcii in it fitting thispro ectlon, th evolving sud returu mations ai the paner cylinder

wiibe eleurly underetood On the. upper end ai tia bsrrel D the.lever ami M je carrid. These levers E, E are connected by the.
hld Py a ths lrw the pencil carrier. This metallic pencil ishald b a aprwiwicii regnîstes its distance from the papercylinder. Tii. lever E je attsched by e swivel et J ta the piston.
rad G. On unscre wing tiie top mildcpHteev aacn
su d sstach rnom th barrel D,, bringing with it the. piston-rod"'Isd ylind th ping used. Wiiin the barrel D) is contained theuns<R,. tYii. rouin hich the. piston I works. To suift thei8.spig

uns l te rundmiled nut J on the end ai the piston-rod, týhenuhesc .W the. miîî.< ceï p R rom the. nut on the end ai the spring;th pistOnr. 0 ie tiin fufrou tie Psto euree, sud the. spring enu tien be uscrewed
b'roama h"P'8on1-It will b, observed tiiet tii. epringe hav, abr ""nt on each end~ ;On One nut je mamked the~ limtdt pressures,tis -i 71b. steani, 151b. vacuumn; on the otier tii. scale

btreugth of the epring, thus, AIj. On putting the smali piston
into the cylinder it will be seen that it ie an accurate fit. Great
care must therefore be taken to keep the cylinder perfectly clean.
On the bottom end of the barrel D is the conical stemu having the
tightening nut K attached. This nut has two smail arme on it.
Th e conical stem is a ground fit into the top end of the cock eup-
plied with each indicator. This cock hae ite conical seat pro.
tected by a brass cap ; unscrew tues cap and insert the conical
stem, screw down the tightening nut, and as tlie nut has its
threade of different pitche.i it firmly secures the indicator tu tihe
cock. The communication between the. top and bottam of the
engin. cylinder je obtained by means of a pipe attached te each
end and coupled in the centre to a cock ; thie cock has a pro-
jection on it which Lî tapped to suit the indicator cock.

PRINCIPLE ON WRICII TUE INDICÂTOR WoRKs. - From, the
foregoing description of the mechanism of the indicator it je at
once apparent that if a pressure je brought to bear an the under
side af the. smali piston the spring will be compressed, and if on
the upper, or spring side, it will be extented ; therefore, as the
pressure af the steani varies in the cylinders of the engines so
will the. position of the. indicator piston vary in its cylinder-the
slightest increase of pressure occasions a rising, the. slightest
diminution a falling. The. position the piston (or pencil) is in
when unacted upon by any prssre i.e, having the pressure of
the atmosphere on bath sidesof rtae piston, jsecalled the zero
position. Prom this position the atmospheric lin. je marked.

Now suppose communication ta b. opened to either the top or
bottom of the cylinder of the engin., we find that when the. port
je opening for eteam the indicator piston will shoot upwards and
remain sa until the. port ie closing ; when closed, and by reasan af
the steam expanding and losing its pressure, the epring will force
the email piston dawnwards, and on the port being opened ta the
condenser the pressure of the atmosphere acte on the. upper side
of the. smaîl piston and extends the eprinR, and if a pencil was
attached ta the. end af the indicator piston.rod it would mark a
straight line-the top end afithis lin. would indicate the greatest
pressure, the bottoon the least. From the. zero position upwards
would be the st.am pressure, beiow it atniospheric pressure.
But the etraight lin. would not tell us of the varying pressures
going on in the cylinder of the engin., therefore, ta obtain thue,
we muet have recourse ta tue paper cylinder, whicii receives ita
rediaced motion from some psrt of the engin., and as it revolveB
from rigiit to left, or vice versa (the indicator cack being open ta
either end of the, cylinder of the engine), a fignie or diagram ie
marked upon the paper by the. metailic pencil, iaithfully repre.
senting and recordihg the. " varying pressures witiiin tiie cylinder
at any part of the. stroke." From this diagram the total pres-
sure upon the. piston, or the mean pressure througiiout thie stroke,
can b. obtained ; for as the varions epriiage used are made ta suit
the pressure carri.d in the boiler, the etrength or amount oficom-
pression of the spring uuder a given weigiit being kuiown, it is a
very easy matter ta calculate the pressure by the diagram. Tii.
strength of each epring is manked on it, and if a 1>J- spring is
used a -ýW of an ii up or dawn on th. diagrami represents li.
pressure ; if a _ý a J.of an each is 11b., and so on. On. great
advantage of Richard'e indicator je in its iiaving a short travel
of piston in comparison ta its pencil ; a etiffer spring je nsed,
thereby a more correct diagramn je obtained, and aiea greater sen-
sitivenees under varying pressures.

METHOD 0F TAKiNG DîÂGtAiis.-To fix the paper : Detacii
the paper cylinder frum the indicator, and enter one corner of the
paper under the. eplit scale, leavin., about iiaii.an-incii project.
ing ; turn the paper round un the cylinder and enter the otiier
corner; take hold of the two corners and pull the papar gently
down for about one incii witii the finger and tiiumb ; inake the
two ends ai the paper assume, as near as possible, the formi of the
part entered on the cylînder-thie wili tend ta prevent the. ends
ai the scale cutting the paper. Now draw the paper down ta the.
bottom of the. scale, and have it lying even and tight on tiie
cylinder; the paper b.ing on, replace the cylinder, taking care
that the projection C on the, pulley barrel je ini tiie notcii en tiie
paper cylinder. Bf are screwing tii. indicator cock on ta the
iecock open the pipe cock ta each end ofithe cylinder so as ta
low out any grease or dirt that may b. in the pupe ; having done

so, screw on the indicator cock ; tiien fix the in dicator by meaurs
af tii. tightening nut K ; make a ioop on one end ai the cord
(tus cord should be hard and having no stretcii), reeve tiie otiier
end through a strip af brass, say iii. long, Jin. broad, by Jin.
thick, having three emaîl hales in it, tins:

By this means a ready adjustment of the cord je obtained. As.
certain if the iiook on tiie lower end has a travel of about five
juches <this should be about the. lengtii of the. diagram) ; now


