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ratios, give high efficiency on relatively
low-cost nonhazardous fuel, and nced
no ignition system.

uulmum Pressore. On the other hlnd

ing et lower [
ratios usually cost less to manufacture.
Strictly ki it is the p

reoched after firing rother than com-
pression pressure that s important in
this connection. A pregsure rise al-
ways follows firing ; how much depends
on the way the fuel burns, When fuel-
alr mixture is compressed and ignited
by n spark, combustion s (ast, practi-
cally an explosion, and pressure rises
rapidly. When fuel Is injected into com-
pressed ais, rate of burning can be con-
trolled to some extent and pressure rise
s lm rapid.
most spark-ignitt gi
P at fairly low pression pres-
sures, ropid pressure rise after Aring
doesn’t usually roise maximum pres-
sure above 400-500 psi. Low-compres-
ston p: and slow pi rise
of surface ignition englnu give mexi-
mum pressures of about 250 psi, Al-
though diesel compression pressures
are high, slow rate of pressure rise
holds maximum pressure down to
about 600-1200 psi, large low-speed
engines showing the lower figures.
maximum pressure means less
stress in engine frame and partsa and
lower loads on bearings. This permits
relotively simple design ond lower
manufacturing costs. Presence or ab-
sence of a high-pressure Injection sys-
tem also Iinfluences first cost. There
are many applications where invest.
ment cost is more important than opes-
ating economy.
Gas-Diescls, Oval-Fuel. Considernble
hes to recent d N
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WHAT COMPRESSION RATIO MEANS

A &1 Compression
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of high-compression engines for burn-
In( ges. In the first of these, air only
d. Ons is injected under
about llOD psi pressure. To stabilice
the busti a smell ity of
pnlo " oil is also In;ected Dicse! effi-
ies obtain when b g gas; con-
version to oil can be eﬂected ln a mat.
ter of hours.

‘The so-called dual-fuel engine oper-
ates at diesel pressures, with diesel
efficiencies, can switch from gas to oil
or oil to gas under load, and can bum
cambinations of oll and ges. It appa-
rently violates all the rules by mixing
fuel and air defore and
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mixture, readily ignited, explosive in  strokes, or two complete N""‘"’

then eaising the mixture to high pres-
sures. Preignition does not oeccur; in

its burning. The dual-fuel engine, being
essentially o diesel, operates with high
excess air, or a “lean” mixture. Bven

are needed for the full cycle of i
compression, expansion ond
In the second case, the same

fact, buming is atarted and maintained
by injecting pilot oil into the heated
mixture.

Difference in fuel-air ratios between
thuc cnglnes ond conventional gas ond

at high es, such o
does not self-ignite in the short time
available. (For a (ull discussion see  2.cycle engine Rres twice a8 0“5’
Powtr, May 1945, pp 64- 70.) the 4.cycle.

Cycles. Some i { Di above show the 84

i leted in two stroken, or ont &
plete revolution. In other

gl Pmbably for _
diffe in L for. Gas
engines operate with a nearly “perfect”
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gines operote on the 4.atroke cycle, of events of these two cycles. NOt ™y :
others on the 2-atroke cycle. Thia sim-  in 2-cycle engines to blow the € ‘,
ply means that, in the finst case, four gos out of the cylinder and Al i

v ,,, ant shown is typlcal, but ocation o!

b ;;omhmlion produets.

7L are deseribed ater.

Q" lnrm of

FRocker armg-=—= -= -
of & typical vertical &-eycle engine \\ o

g a:d and simplificd to ehow the basic  Fuel e = ==~ -~

' clurly. On » bedplate rens the framo, - 5

es the cylinder linars. The eylinder head  inigt votvg~ea == Jlo _

he eylinder, the piston forms »

ure at the other. The eylinder .head - et

/u.l noasle, inlai and exhaust valves, ‘and ook == = == ——

neétlng the va poria to lnlet snd \

ilolds. Poth eylinder and head are

Jackets 1n which cooling water .

A rods--~ .

“ ing rod jolnl the piston and crank:
;‘":ep;'er'end carries the toristpin hulu oL
et end tha crankpin bearing. The erank: .
e3.in the moin bearin upported by the Futt pump -
e enclosed epace. formed by frame ond . T T
low the cylinders, through which the
;,il eslled the crankense. . |

nhblh drives the camlhu[l, by chain or | Lo
ms ‘scluste push rods which, in turn, . -
er 4tms and the respective valves. The
which supplies high-pressure fuel to
wiually camshaft-driven.
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PRTval piris varics from engine to engine, and

Raf]Parts Do. The lnne\lom of the pnru
[fed as follows: Tha cylinder head, liner .
& \lorm tha combustion space, In which the Conne
compressed snd into which the Juel
aTiystem (pumps, fucl lines, mozsles) dis
.. [ :metered smount of, (ucl pmp«dy luuw
d combnuion .

w.ﬁu‘e producrd by burn
own‘ und, through the ¢ nnecllnl rod, - .
¥ to the crankshaft, Yelco mechanism
nd. deive, purh rods, cocker aemd)
5 times the moverient of the valvel
v*nl ow of fresh air Into the cylmdar lnd

.

¢ seeh that enging party breok intp
nupl. (1) atructural -parts <'bedplate,”
T 1) nujor nioving partarpisto:

g *ods, crankshofl, and their : 1
(1) sreangeniénts for gelting eir in’ and
tves, valve mechani manifolde,
upercharging systems and (4) fuel.
in lwtm pumps, notales, contrel devices.
Bhthess’ will lie covered in igreater dul-ll in
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tir, alr at a pressure slightly
tmospheric is necded. This is
*avenging air. In the diogram,

Preasure is obtained by using
“unkease ond’ underside of the
S on air compressor. This is
ankcass scavenging; other
of scavenging, end super-
which should not be confused

gine, cylinders are arranged vertically,
in line. Number of cylinders ranges
from one to 10, normally. Engines are
atso built with horirontal cylinders,
usually single. or twin-cylinder.

The compaet "V* design is frequently
employed, ususlly in B., 12. or 16-cyl-
inder combinations. i the V is opened
out to 90 deg, we have an angle type.
Where a flat engine is desired, the V
may be opened out to 180 deg, yielding

. an opposed-cylinder engine. This should

Vinder Ammgumnnv. In the com-

internal.combustion en.
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not be confused with the opposed-
piston engine, shown on p 89, in which
two pistons operate in what is essen-
tiolly o single cylinder, with a :ombu:-
tion chamber in the center between the
pistons end o crankihaft at each end.

Essential elements of o, vertical
diesel are illustrated above; same ports

_ in different arrangement comprise en-

gines of other types. Next page shows
typical auxifiaries serving the main en-
gine in a stationary plant.
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