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tutrc of ignition and the tcmiperature of combustion; thc first is
a constant value at each pressure, and dcpcndent ouly on the
pîtysical qualics of Uic fuel, tue Iuigimer th p*rcssure tic lower
the temperature of ignition. The temperaurc of combustion on
tlîc otiîcr biaud is variable, dcpcnds on many conditions, and
epeciaily on the quality of t air by which tic combustion is
îîîaiutaiîîed, but it is always higlier thait the tcmpcraturc of
itgnif ion. Diec's radicali departure front ail previous practice is
in gencrating a comîbustion temperature by zîtecitanical com-
pression of pure air, tttilizing titis tcmperature te ignite the fuel,
and by so introducing t fuel that tc lient iost by expansion
i% practicaliy baianccd by tcheaet added by combustion.

Beforc the conipletiou of titis pcrfectcîegine, certain critics
of Dicsci's Ilîcories coutcnded titat the dimensions of the cylin-
der, and ail otiter %working parts wvould beconte s0 great as te
makc it iimpracticablc te buiid sucit engines. But in Diesci's
engines tue increase and the decrease in pressures arc s0 graduai
titat tliere is no siîoek. The change front one te tite othcr is
always acconîpiisied at a dead point. In ail motors rclying on
explosion for tlitir moving force, and even in the steani etigine,
tlucre is a direct biowv .il the moment of ignition or admission.
I prescrnt hecre a drawing on which indicator diagrams of a itigh
pressure steam engine, of an explosion type iotor, and of a
Diesel niotor have been drawn, based on tite saine piston dis-
placement.

iii ail ntciîanieal delails, whule tue Diesel mîotor is but the tîmird
otte evcr bujit, antd that iii ils construction the practical realîza-
tion of te titeoreticai cycle wvas tîte primai consideratton, me-
clianical improvernent being left for lthe future commtiercial ex-
ploitation of lthe nmacine. Broadly spcakiiig, lthe absolute
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Diesel's and the explosion miotor diagramns can be directly
comparcd, since bot work on lte four-stroke cycle. The
steain engine diagrant shouid be quadrupled. Titis disposes of
the objections just referred te. These secontd and tird diagraîtîs
are graphîic comparisotus of tc Diesel motor, ivitis a numnbcr of
the best petrolcun nuotors as to economy in fuel and volumte
swepî by tc piston pier second. Thecy are given on the author-
ity of Professor Hartmnann, well known as a careful aîîd con-
scientious observer it t ficld. The abscissae represent piston
displacemern in liecrs per secontd, the ordintates petroleumi con-
sumrption in grams r.er heur, botît figurcd on the effective or
B.H-.P. The full Unes emnbrace tîte results for full loads, the
dotcd lines those for haif loads. Tue comparison is betwcen
enigines whltch burn ordtnary safe laînp peîroleum and kerosene;
rc'sults obtimned.ô,n benzinte or napitha are not considered, since
motors depending on snch dangerous fuels can neyer be gen-
erally adopted for industrial purposes. The calorifle value of
tese ltighly inflammable and explosive liquids is no greater

titan that of safe kerosene or of fuel ou. You ivill notice titat
%ve find lthe Diesel resîtits in botit cases near the apex of the
angle; or plainly put, boti at rated capactty and at iaif load the
Diesel motor shows the sniailest cylinder dimensions and' the
lcast expenditure of fuel. Remember that the others represent
the best resuits from engines carefuiiy developed and improved
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COMPARATIVE CHART-FUEL COSUMPTION ANI) STROXE
VOLUMtE, FUI L LoAD.

efliciencies, of the best known heat engines o! to-day range
about as follows, taking mbt account actual calorifie values of
tîe~ fuel and effective or brake htorse-power.

Per cent.
Small auxiliary steamn engines, pumps, etc........... 6-to t0 z
Plain siide valve engines in good condition ..... ...... 3 t105
Single cylinder Corliss engines....................... 6
Conpouid condensing crngines........................ 8
Reheating compound or triple expansion steamn engines 12

Best oil engines (explosion type)................... 1
Best gas engines (explosion type) .................... 19
Diesel rnotor..................................... 2810e3o

Ail ltese are compared îvhen running steadily at full ioad
or rating at point of best economy. But in a large majority of
the applications of ail these prime movers, the exigencies o! the
service require titem to bc run frcquently at three.quarters and
liait load for a large part of their daiiy service. It is conccded
thal in most engines the internaI frictions or me'eltanicai ]osses
are a fixed amount, so that a ioss of 15 per cent. at full load
becomes 30 per cent. at haîf load. And thermal ]osses incrcase
even more rapidiy, for instance, in stearn enigines by cylinder
condensation. In gas and oul engines the absolute efficiencies
have in some cases shown a ineasured loss of neariy 6o per
cent. In the Diesel motor the thermal efficiency is shown te
increase with decreasing loads, tîtus couiitcracting in a marked
degree the loss in mecitanicai efficiency whiclî it shares îvith
othecr machines. From a number of carefully chececd tests 1
found the average drop in absolute eficiency fromn full t0 hait
load te be oniy iS to 16 per cent. in the Diesel motor. So
promptly and casily does i, respond te a changc o! Ioad.that a
sudden addition of So-per cent. '10 the electrical load on the
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