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er, ly receiving a certificate, ie oten shos a laclc of&intercst iii acqtuiring a more extcndcd knowledge of thejduties of bis callhng, and frequently becornes too con-r
ccited to tak-c instruction froin others, or even ask a
question, although the aiisver rnight put ini in posses-
sion of a tact oif great value to limself.

On the %vvhole, 1 arn of opinion that the condition
of cnginieering cantiot lie înuch clevated by examina-
tion and aîvarding of certificates.

Thle only iva) lies ini the niotto of Canadian Asso-
ciation of Sanitary 1Euiginiecrs: Il Botter education and
mutual imiprovemient."
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TH-E INDICATOR AND ITS USE.

le% A. C. M'CALI.UM, IL'ETIRIORO.'

\Vhen first I undcrtook the îvork of trcating this
subject, 1 had no thoughit that it would find its îvay
tuto print. but it was believed by a few that it might
possîbly bc of sonie real benefit to others, flot menibers
of the No. 14. branch of the C.A.S.E., if 1 îvould agree
to its going into print, and throughi the kindness of the
editor Of T1111 CAZNADIAN EN'GINELR a feîv tit-bits of
iny first reniarks before the nienbers of Peterboro'
Branch of the stationary engincers, society were pub.
lishied in the February nuniber; througli lack of timoe
1 have been tenable to put miy notes into a readable
forni. The endeavor wvill be made to put the subject as
plainly as possible, so that Il lie vho runs may readt"
and only the simplest figuring %vili be miade use of.

In the February nunîber menlion wvas made o! the
uses to wvhich the indicator could bc put. The manner
of presenting this subjcct is manifold. Of books and
îvritings uipon the indicator there is no end ; and doubt-
less îuuch that ivill appear in those papers to many niay
prove only to refreshi the mienory.

The object for îvhichi the indicator card is taken,
tic manner ini which it is obtained, the inechanism enm-
ployed in its production, are doubtless by this imiie
fanîiliar to xnost readers of THE CANAD1A!N E-ctxaEI-'IZ;
ro describe the various reducing motions at this timie
Nvou1d ho needless. The correct ness o! long and short
connections to the indicator fromn the engine cylinder
arc no doubt settled points in the minds of nîost readers.
The object of these papers upon the indicator wvas to
deal principally îvith the cards taken, the methods in
use to enable a correct interpretation of thein, what to
do to secure the best results, and te note the influence
of the indicator upon the developmcnt of the steani
engine.

In the February nuniber a brief sketch of the in-
vention and history of the indicator ivas given, and the
great improvement of the modern indicator over that
of \Vaitts' ivas doubtless noted.

The builder of thc modern high speed engine owes
mnany thanks to this useful instrument, and no doubt
the boilermaker aiso wvould bc bcnefited by its use if
properly applied.

Too rnucb care cannot be excrcised in the use of
the Indicator to secure a correct diagram, and as the lia-
bility o! errors taking place are miany, it is well *o note
a fewv o! the most lhkely ones. The movernent of the
pencil is at unes hiable to bc erroneous, from the fact
that it may flot miove equal distances vertically, for
equal movernent of the piston o! the indicator at di!-
ferent portions of the stroke, or the pencil mnay flot
move ini a sixaîglit limo vertically. Sonietimes, owing to

friction of the piston in the cylinder of the indicator,
the pencil may not locate itself accurately. As a t st
to determine the case wvith îvhich Utic instrument \\ dl
îvork, having the indicator placed vertically, ivitho it
the spring being attached to the piston, raise the pencil
motion to its highcest position, it then should faîl bac k
to its loîvest or home position with easc; or place ibe
thunib over the hole by mens of whichi the stearn is
-idm ,itted to the cylinder, first raising the pencil to its
higliest position, the pencil motion and attachment to
piston ii miove at a unifomin rate to their home position.
Ideas ivili suggest theinselves as to the tests one siiouli
niake to determnine the correctness o! pencil motion
îvhen !reed fromn the influence of the steami and spring.

H-oîvever, as hle error froni irregular niovement of
the pencil is more liable to take place at the extremie
travel, wve may conclude to reduce the height of tie
ca rd.-

The spring, througlh constant use, may become
weak and therefore ivili net record correctly the changes.
in pressure, and [ronm thc use o! many niakes o! indi-
cators in service at different power plants, front which
the %vriter bas takeon test cards, this has been found to
be the case, comparing the springs used îvitb springs
that had been calibrated, to bc eniployed in the test.

The error due to the wvant o! proper elongation or
compression o! the spring for equal changes in pressure
cannot bc iveli overcorne, and ive should try other
Springs.

Fîý -

The springs in use should bc constantly tested, a
very simple method is te connect up the indicator to a
test gauge as shoîvn on Figure I. Care must here again
bc exercised te take stean to indicator and gauge fromn
some place on the main steani pipe where there is no
fluctuation of pressure; places will bc suggested to one's
mind wlhere best te make this test. When in readiness,
turn on steain te gauge and indicator. Allowv thern to
warmn up, noting the pressure on gauge ; by pulling the
cord give motion to the druni, at the sanie time bring
the pencil to the paper on druni and record the steam
pressure lime, close off the steam from the instrument
and record the atmospberic lime. Taking the paper
upon which ive have recorded the pressure, by nicans
of the scale ive can thon ineasure what pressure has
been recorded by the indicator. If the resuit agrees with
that of the gauge wve may safely use that spring, but
should the gauge register the greater pressure the
spring is lieavy, and if less the spring is light. A
remnedy to allow the use of such springs is to make a
neîv set of scales.
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