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cord that wvill stretch is to ho avoided. Good jtidgmnent
is requxred in putting the proper tension on the paper
barrel spring for différently speeded enigines. Thc indica.
tor springs shotild lie tcsted occasioîially to sec if they
agree wvith a standard steam gaige of kuiovn accuracy.
Do not uise too liglit a sprixîg for the pressure. If the
instrumient is a reliabie one, and the necessary precautions
have bocti talien lin every part icular, tlic diingrarn will thon
show you the pressure acting on the piston on lîoth sides,
and at any part of the strokc during one revolution of rte
orngine, and tliat is ail il %viil (Io. Knowving the scale of
the spring, it i.i au) easy inatter to determine the pressure
at any point of the stroke. This littie tell-talc instrument
%vill leave on a piece of paper a good deal of information,
providing tie atinosphcric pressure line is properly estali-
hished on the diagrani. It is of the greatost imîportance
rlîat this liste ho drawn correctly, as it is the neuitral line
of the diagrain, and froirn it ail pressures abovo and below
:îîust ho detormrined. Alter renmoving the card froni the
paper barrel, it is advisable that ail data bo miade on it as
complote as possible, and thon ivili its study 1)e pleasant
and profitable.

The foIlotýiuîg ternis are used in speaking of the difler-
ont lines and curves: The atmospheric line, v'acuum line,
admission fine, stcaîîx lino, exhaust fine, couinter pressure
fine, compression aîîd expansion cuirve. The beginning
and terrmination of sorti of these linos are called points,
and their continuation indicates periods in the stroke of
thue piston. Techinical ternis for pressure are as follows:
Boier pressure, absoluite pressure, initial pressure, ctit-iff
pressure, terminal pressure, hack pressure, and moan
effective pressure. Trhe mean effective pressure is what
ive miust find in order to calculate the indicated horse.
powver of the oRigine, and the indicator card is the only
ineans Of getting it correctly.

Having once cstablishod the mear. effective pressure
froni the diagrami, tho work dlone in onie stroke, in foot
pounds, cati ho calculatod as folIows: Muhlliply 144 by the
moan effective pressure, and by the cylinder volume in
cubic foot, displaced hy the piston. Two simple and
easily renienuhereil ridles for finding the indicated horse-
poNver wlhen tlîe nîcan effective pri ssure is knowvn, are as
follows: i. Mlultiplv the mean effective pressure by the
cylinder area in square inclies an;d by the piston speed in
foot per mnuute, andl divide bY 33,000. 2. Multiply tlîe
inean effective pressure by the length of the stroke in foot,
by tue area of the cylinder in square inches, and the num-
ber of strokes per minute, and tlîiý, divided by 33,000, wvîL'
equal the indicated hîorse-power. Froni the foregoing it
cati oasily ho seen that the indicator is invaltiable in de-
teruîîining the îvork donc hy an enigine.

But this is not ail, by any moans. An analysis of the
expansion curve, which roquiros considerable knowledgc
and accurate wvorking front a goometrical and arithinietical
standpoint, is of great value, and the nearer the actual
expansion curv'e of the diagrani approachos the theoretical
(often called the equilateral hyperbola), the greater ivill ho
tue economny. A considerable deviation froni the actual
and the hyperbolic curire impels the engineer to think and
to reason out the cause. A leaky piston, a lcaky steani
valve, re-evaporation in a cylinder, or a leaky exhaust
valve-aIl tiiose tond to bring about an expansion curve,
whirlh is not in accordance with the lawv of gases laid down
by Mariotte, viz., tlîat the volume should vary inversely as
thc pressure. This, of course, is to some extent an impossi-
hility. in an engîne cylinder, owving to loss of heat and
leakage. Nevertheloss, diagrams have been taken froi
steain origines wvhicli are a credit to the engineer, as wcl

as to the engine huilder, and are almost identical in flic
expansion curve to the hyperbola. It is not advisable to
coine to hiasty conclusions in regard to tho expansion ancl
compression curve, as wvell as other linos, hecauso the iaws
of nature cani have quito ant infliericc in tlîis respect, owing
to the surrounidings and co.îditions uinder %vliich a steamn
origine niay bo îvork.ýig. The engineor well knows that
dry steani shoiild ho furnislied to an orngine; flicrefore, it
is rcason.è!,e to stato that tue stoani boiter at timos cani
bhelîcd responsible for a diagrani which doos not approachi
the ideal. If tihe steani pipe leading to the boiter is too
sniall in dianieter, the indicator diagranm will give an indi-
cation of it, but tlîis slîould ho verifiod wvith the diagranis
talien direct from tho stoam chest or the stoam pipe. The
indicator card Nvil1 furnish the nieans of knowving how the
steani is distributed in the cylinder. If the valve gear is
not properly working the card will show it. With calcula.
tions fromn the diagrain ie cas) find îvith what sort of
econonîy, inîchanically and thermodynamically, the engirio
is îvorking, and if tinderloaded or overloaded the engineor
wilI ho in a position to advise his employer exactly wvhat
changes should be madein order to insure gré-, er econom'y
in fuel. The steain line may show considerable initial ex-
pansion or loss of boier pressure, and the back pressure
linte cati point out excessive resistance to the piston. l3oth
cases are evidence of ivasteful expendituire of steam.

Economny to the engineer means keeping down the
fuel accouint, having small bills for repairs, littie or no loss
froni shut-dowvns, regular speed, and the least possible loss
froin doterioration. 1'he engineer nmust be guided by
circumistances, and if ho finds hiimself confronted wvith
conditions that render the attaining of strict economy
imîpossible, hoe thon cati only niake the best of bad sur-
roundings. Steam engine economy is made up of many
factors, and it is to ho hoped that the endless study and
exertion on the part of the intelligent and ambitious
engineer ivili ho appreciatcd by the employer.

It is ny belle! that many steani plant oîvners or
managers are willing to assist the engiuioer financially in
ohtaining such an instrument as the indicator, as wvell as
othier niost valuable appliances whichi would serve as aids
in mnany instances to the groatest econorny.

My employers, The Advertiser Printing and Publish-
ing Comnpany, of London, have recognizéd the wisdom of
this, and assisted me to the extent of $50 in purchasing an
indicator lu 1893, aud also obtaiuing for nie mn 1896 a free
engineer's scholarship with the International Correspond-
once Schools in Scranton, Pa.
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COrIPOUND, DIAGONAL PADDLE ENOINES.

Qn page 127 is.shown the side elevation and plan of
the engines of the steel paddle steamer boing built by the
PoIson Iron Works, of Toronto, for the Penibroke Navi-
gation Co., from the designs of Arch. P. Rankin, consult-
ing engineer, of Toronto.

The hull, îvhich is of steel throughout, iS 125 foot long,
2 1 foot beani, 7 foot 6 inches deep, and 4 foot 9 inches
draught, and the estiniatcd speed is 14 miles per hour.

The enigines arc of the compounid, direct-acting,
diagonal type, which has o! lato ycars become very
popular for paddle steamers, its chie! advantages am,)ng
others being that the %veight is botter distributed along
the keeol, and the stresses set up by its action are cbiefly in
a fore and aft, and downwvard direction, and therefore
easily resisted by the natural structure o! the vesse].
Moreover, with tufs class of engýine the chie! working
parts are in full view of the ongineer froni the starting
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