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1. The Early Brief History of the Internal
Combustion Engine

LENOIR 1860 Lenoir received credit for producing
‘the first cmymermal internal combustion engine. The piston )‘3
pulled in J'Z:h'crrgc of gas and air during the first part of the
st/r_t(_)?lg:g,\ the charge was then 1gn1ted by an electric spagk, and
the piston was pushed to the ¢md of its stroke. On thé\return
stroke, the exhaust gases were pushed out.

The engine was very smooth in operation but had one
very marked disadvantage — the thermal efficiency was only
about 49/. This was due chiefly to the fact that combustion
occurred at atmospheric pressure.

BEAU DE ROCHAS 1862 The following conditions
were suggested by Beau de Rochas for the improvement of
internal combustion engine economy: (1) The greatest
possible cy,Lmder vaJume with the least possible cooling sur-
face; (2) thTE greatest possible rapidity of expansion; (3) the
greatest possible expansion; and (4) the greatest possible pres-
sure at the beginning of expansion.

He proposed also that an important factor in obtaining
the best results would be the use of the “Beau de Rochas”
four-stroke cycle principle of operation:

1. Suction during an entire outstroke of the piston.

2. Coipréssion during the following instroke.



3. Ignition at top dead center and expansion during the
third stroke.

4. Forcing out of burned gases from the cylinder on the
fourth and last return stroke of the cycle.

OTTO 1867 In ceoperation with Langen, Otto built a
very bulky free-piston engine. A very long igverjed cylin-
der was used. When the explosion occurred, tﬁ@p‘%mn was
moved up until power of the explosion was expended. Ex-
pansion and cooling of the gases caused a partial vacuum in
the cylinder, with the result that the piston moved down due
to its weight and atmospheric pressure on top of it. As the
piston descended, a ratchet engaged the piston rod and engine
shaft and thus power was transmitted. This engine’s thermal
efficiency of 129 was the best of its day.

In 1876, Otto built the “Otto Silent” gas engine which
worked on the 4-cycle principle proposed by Beau de Rochas.
This engine resembled present single-acting gas and oil engines.
It used flame ignition and was very popular due to its 169,
thermal efficiency.

DIESEL 1892 The original patent issued to Dr. Rudolf
Diesel proposed an engine in which air would be compressed
to such an extent that the resulting temperature would exceed
by far the ignition temperature of the fuel. Thereafter, the
fuel injection, from top dead center on, takes place so gradually
‘hat combustion, due to the outward-moving piston and the

sansion of the compressed gas, would occur without material
essure or temperature rise. After stopping fuel injection,

T




further expansion of the gas-mass would take place.

He first attempted to develop a coal-dust engine but
the idea was abandoned in favor of a fuel-oil engine. His
first engines were failures due to the ‘attempt to compress
air to a pressure of 1500 pounds per square inch, and to lack
of any provision for cylinder cooling. Diesel unsuccessfully

. attempted to utilize so much of the heat of combustion by
" a long expansion stroke that no further cooling would be re-

quired.

The third engine, built in 1895, was a success. It worked
on the four-stroke cycle and had a compression pressure of
450 pounds per square inch which is comparable to present-
day engines. [t was water-cooled and fuel was injected by
a blast of high-pressure air (air injection). The 24 %, thermal
efficiency of this engine was a great improvement over all
previous engines.

This brief history mentions only a very few of those who
contributed materially to early developments leading up to
the ciesel engine. Since the days of Diesel, even greater
numbers have continued the development, particularly of
injection and combustion systems, so as to make possible our
present-day engines.

New Words and Expressions

brief [bri:f] adj. gk
commercial [koma:fal] adi.  wE, BSH
credit [kredit] n. B, FE.EE
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smooth
disadvantage
thermal
efficiency
chiefly
rapidity
factor
entire
outstroke
instroke
cooperation
bulky
expend
partial
vacuum
descend
ratchet
engage
silent
resemble
popular

propose
patent
original
thereafter
outward
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[smu:8] adj.

[disad'va:ntid3] n.

[‘6o:mal] adj.
[ififonsi] n.
[tfi:fli] adv.
[ropiditi] .
[fekia] n.
[in‘taia] adj.
[‘autstrauk] n.
['instrauk] =.

[kou,opareifon] n.

[balki] adj.
[iks'pend] wr.
[pa:fal] adj.
['vekjusm] n.
[di’'send] Vi
[retfit] a.
[in‘geid3] vt.
['sailont] adj.
[ri'zembl] vt.
['popjule] adj.

[pro'pauz] .
['peitent] n.
[orid3onsl] ad].
[8eora:fts] adv.

[autwad] adv.
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coal-dust
abandon
failure
provision
unsuccessfully
utilize
previous

in cooperation with . . .

in favor of
lead up

[‘koul'dast] n. ok
[o'benden] wr. WmE, WHE
[feiljo] ». KM
[pro'vizon] 7. i, fR
['ansak’sesfuli] adv 20, SR T
[Ju:tilaiz] vz I H
[prizvjas]  adj. W, BT

et
B, %5
FK



2. Diesel Engine Uses

Now let’s look at the applications in which diesel engines
are widely used. The reaso%%fllxy they are prpfer ed in these
applications is that their advantages, as a %Tgf are more
important.?

Locomotives and Railcars. Almost all railroad Ioco-
motives now being built2 are powered with diesel engines,
and existing steam locomotives are being rapidly replaced
with diesels. Locomotives for pulling trains and for sw ich-
ing service are mostly diesel-electric — that is, the diesel
engine drives an electric generator which supplies electric
power to electric motors connected to the wheels.  You might
say it is an electric locomotive which carries its own power
plant along with it. 'Where passenger traffic is light, and only
one or two cars are needed, diesel-electric railcars are used.
They work like the locomotives, but each car carries its own
diesel-electric power plant as well as the electric motors to
drive the wheels.

The reason why the railroads have almost universally
adopted the diesel engine is to save money. Compared to
steam locomotives, diesels save money by using much less
fuel and by being available for service for much more of the
time. Compared to straight electric locomotives, diesels
save the heavy investment required for overhead wires or
third rails. Passengers prefer diesel-glectric locomotives to

6




.
steam because trains start more smoothly, trave! more com-
fortably at higher specds, and give off little smoke.

Trucks, Buses, Taxis, Tractors, Power Shovels, Construc-
tion Machinery, Logsing Equipment. Diesel engines have
come into general use for ali these applications. The prin-
cipal reason is the saving in cost of fuel — the diesel engine
uses fewer gallons of less costly fuel than the gasoline engine.
True, the diesel costs more to begin with, but if it is used in a
class of service which keeps it busy enough, the saving in cost
of fuel soon pays back the extra investment,

Another advantage of the diesel is its greater pulling or
“lugging” power when it slows down under a heavy load, in
other words, the diesel loses less power at reduced speed than
the gasoline engine.

Stationary Power Plants. Diesel engines are employed
in a great many kinds of stationary power plants. The rea-

sons are many; the chief ones are saving in cost of fuel com-

pared to small steam or gasoline power plants, and lower
total cost than that of bought electric power. Additional
advantages enter into certain special applications such as
is_g}a&gd service f}gt{p}},s, railway water stations, vacation
‘31‘%\5‘6‘1'@,‘ lumber daf‘ﬁﬁ?,"mine power plants, oil-well drilling,
and emergency power plants. Here the following advantages
of the diesel are important: independence of water supply,
lightness and compactness, freedom from fire hazard, and
ability to start quickly. 3 o
Marinc Uscs. Diesels are now widely used in marine
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service of many kinds, such as sea-going vessels (both passen-
ger and freight), motorboats, ferryboats, tugs, naval vessels,
and icebreakers, The main reason for these uses of diesels
is, again, lower cost of fuel compared to steam. Submarines
used to be powered with gasoline engines; now (unless nu-
clear-powered) they invariably use diesels, not only because
of the greater range of travel due to their consuming less fuel,
but aiso because of the reduced fire hazard. The latter is
also an impelling reason for the use of diesels on motorboats.

" Mines and Tumnels. Diesel locomotives are now pre-
ferred to electric locomotives for mine haulage and for tun-
nel construction because they are less expensive in both first
cost and operating cost. Their exhaust gases contain little
poisonous monoxide gas, which is an important objection to
gasoline engines.

New Words and Expressions

T€asoin [ri:zn] = EHIR, Bl
prefer ‘ [prifo:] . 7Y, i
locomotive [Touksa'moutivl ». #HLZ&E, k%L
railcar ['reilka:] n. HHE

replace fri(:)’pleis] vt. B, R&E, UMK
train [trein] & NE, k&
switch [swit{] v. n. iy ¥H, FE
passenger [p=sind3s] a RE, KE
traffic [trefik] n. B
.universally [ju:ni‘'vo:sali] edv. ¥Ei, —AZH
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