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Lo all whom it may concermn:

Be it known that I, WILLIAM EDMUND
SIMPSON, engineer, a subject of the Queen of
(zreat Britain, residing at Albert Works,
Manstield, Nottingham, HKngland, have in-
vented certain new and useful Improvements
in Gas or other Hydrocarbon Engines, of
which the following 1s a specification, refer-
ence being had to the accompanying draw-
ings. ~

ThIS invention relates chiefiy to ﬂ‘aJs and
other hydrocarbon engines working upon the
“ Otto” or ““ Beau de Roehes 7’ Gycle, and com-
prises improvements whereby the produects of

combustion can be more completely dis-

charged during the exhaust-stroke, the speed
more 6 u;wntly and economically eonbrolled
the cooling of the cylinder effected by means
of an air-current induced by the exhaust-
gasesinstead of a water-jacket, as inengines
of ordinary construction, and the engine re-
started after stoppages.

In order that the said invention may be
fully understood and readily carried into ef-
fect, 1 will proceed to describe the same by aid
of the accompanying drawings, wherein—

Figure 1 is a side elevation of one con-
struction of vertical gas-engine embodying
my improvements. Fig, 2 is a vertical cen-
tral section of the said engine, certain of the
parts being left in elevation. Fig. 3 isa hori-
zontal section on the line x x of Fig. 2. Figs.

4 and 5 are respectively a transverse section |

and an elevation to a larger scale, showinga
specially-constructed exhaust-valve, herein-
after referred to. Fig. 6 is an indicator-dia-
gram, illustrating the variations of pressure
dl]l‘lllﬂ'dl ‘erent stl okesor stages in the cycle.
Higs. 7 3, 9, and 10 show dlaﬂ*lammatwally
the relative positions of the piston and the
aforesald valve at certain periods. Figs. 11,
12,13, and 14 show the positions of the valve-
gear corresponding, respectively, to the posi-

tionsof the partsshownin Figs. 7,8,9, and 10.

Similarlettersindicate corresponding parts
in all the drawings.

A is the eylinder of the engine, and Bis the
piston thereof, the usual compression or car-
tridge space at the end of the eylinder being
dispensed with and the clearhince between
the piston and the cylinder-cover A being
suificient only for safe working.

A® 18 a gas and air valve, which is arranged
at the upper end of the c¢ylinder in commu-

nication with an inlet-passage A* for a mix-

ture of air and gas and is acted upon by a
spring,whieh permits it to open in the suction
or charging stroke of the piston. A3? is the
specially - constructed exhaust-valve above
referred to, which serves also as a distribut-
ing-valve. This valve is of taper or plug
form. It is worked by a cam C' upon the
usual cam-shaft C of the engine and is con-
trolled by means of trip-gear hereinafter de-
sceribed and by a valve-rod D,carrying a roller
D', engaging in a groove C° of the cam C'. A*
IS a compression-chamber which receives the
compressed charge from the cylinder. This
chamber is separated from the cylinder itself
by the valve A°. The valve-rod D has a
forked extremity provided with a pair of
cuides D?, one on each sideof the shaft C. E
isthe erank-shaft from which the cam-shaft C
is driven at half the speed of the said crank-
shaft by the spur-wheel C° and pinion C-.
The means for operating the valve A® con-
sists of a trip-gear C?, comprising a plate or
sector C°, secured to a neck A° at the end of
the valve and having a slot C? in which
works a stud C°® on the valve-rod. The stud
(8 is capable of sliding in the slot C7, but is

normally kept at the bottom C° of said slot

by means of a trip or trigger C!® engaging in
a noteh C!' in the said plate.

The neck A’ of the valve is formed at one
side with a flat surface A® against which a
presser F is normally forced by a spring F',
and tends to maintain the plug in the posi-
tion shown in Figs. 1 and 13.

The trip or trigger C¥ is provided with an
arm C'%, adapted to come in contact with the
governor-lever G and throw the sald trip o

55

60

70

75

8o

go

trlggel out of engagement with the notch C“ |

when the said valve A3 is being closed by the
downward movement of the rod D under the
action of the cam C', and the trip or trigger
being thus disengaged from the rod the valve
A? is closed by the pressure of the spring-
presser F earlier than it would be by the ac-
tion of the said cam C'. Thus by conneecting

the governor-lever G by the rod &' with any
or dma,ry form of governor (not shown) the
said govemor-lever & is moved over by in-
| creased speed of the engine, so as to bring
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one or other of a set of steps G* on the end
of the said governor-lever m the path of the
trip or tlmgel, and thus effect a more or less
early cut off of the compressed mixture flow-
ing into the cylinder from the chamber A%

A7 is the exhaust port or passage of the
valve A3 and AS is another port or passage
therein through which communication be-
tween the chamber A*and the cylinder-takes
place.

AlYis a spring which is compressed between
the valve and a plate A!! and serves to keep
the former on its seat. |

The action of the engine is as follows: The
exhaust-port AY being closed and the com-
pression-space A*open to the cylinder by the
port A5, the piston B moves outward, draw-
ing in a charge of gas and air at or near at-
mospheric pressure through the valve A% as
shown in Fig. 7, (the trip-gear being in the
position shown in Fig. 11.) The piston then
moves inward, compressing the said charge
into the compression-space A? (see Figs. 8
and 12) to a pressure higher than that which
is usually obtained in gas-engines prior to the
explosion ocearring. Theline a, Fig. 6, shows
the progress of the compression. The piston
again moves outward and (the compression-
space being still open to the eylinder) the
charge expands again into the cylinder (see
line b, I'ig. 6) until the pressure has fallen
appr 0X1mately to that to which compression

is usunally carried. The chamber A% is then

cut off from the eylinder (see Figs. 9 and 13)
and that portion of the charge which has re-
entered the cylinder is ignited by an electric
igniter in a recess A’ of the valve, and the
expansion of the burning gases completes the
outstroke. The lines ¢ and d, Fig. 6, show
the variations in pressure during the work-
ing stroke. 'The exhaust-port A" being then
opened, the piston, movinginward, discharges
the burned gases. (See F'igs. 10 and 14, also
line ¢, Fig. 6.) The exhaust-port is next
closed and the compression-space 1s opened
to the cylinder, and as the piston moves out-
ward the portion of the explosive mixture
which was retained in the compression-space
expands again (see line f, Fig. 6) to atmos-
pheric pressure, after which the piston, con-
tinuing its outward stroke, as in Fig. 7, draws
in a fresh quantity of gas and air approxi-
mately equal to that which was consumed
during the previous explosion or working
stroke, and the cycle of operations is contin-
ued. Thus the exhaust-prodaocts are almost
entirely expelled from the cylinder during
the exhaust - stroke and variable impulse
given, as required for different loads. The

time at which the ignition takes place may

be varied for mixtures of different propor-
tions of gas and air.

The electue 1gniter shown in the dlawmws
consists of platmum or other points J, con-
nected to a battery or induction coil (not
shown) and to a circuit-closing device com-
prising a fixed contact K and a movable con-
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tact A’ carried by a spring. - The ignition is
timed by means of a projection (12X upon the
cam C’,which presses the contact K’ against
the eontact K and completes the cucmt SO A8
to pass a spark between the point J and ig-
nite the mixture in the cylinder.

In order to obtain aninitial impulse for re-
starting the engine, means may be provided
whereby when the engine is being stopped
the passage A®in the valve is closed at the
end of the compression-stroke, so as to retain
the whole of the charge in the compression-

‘space, and in some cases in order to better

retain the said charge for a lengthened pe-
riod an additional valve, preferably of the
screw-down type, as shown at H, may be pro-
vided at the entrance to the compression-
space A*t When the engine is to be re-

started, there is therefore no need for effect-

ing the compression by external aid, and the
mere pressure of the gases 18 sufficient to
start the piston into momou

Instead of the usunal water-jacket the cylin-
der A is provided with gills or ribs L and suar-

| rounded by a casing Mof sheet metal or other

suitable material. The said casing is pro-
vided at its lower end with air-inlets M’ and
at the top with an orifice M?, through the
center of which projects a jet or nozzle P,

serving for the discharge of the exhaust-

gases. The orifice M? and the jet or nozzle
P are so shaped that the said gases issuing
from the jet induce a current of air which
enters through the inlets M', passes over the
ogills or ribs L, and out through the orifice
M*‘3 thus coolmg the eylinder.

Althoun'h the invention is described above
as applled to a gas-engine, it may obviously
be adapted to petroleum or other liquid-hy-
drocarbon engines.

What I clalm 18—

1. Inagasorotherhydrocarbon engine, the
combmatwn of a cylinder, a piston, a sepa-
rate compression-chamber for the explosive
fluid and means to permit of withdrawing a

portion of the explosive fluid from said cham-

ber at a reduced pressure to form the explo-
sive charge and for allowing the remainder of
said fluid to expand (50111pletely during the
next charging-stroke of the piston, substan-
tially as described.

2. Inagasorother hydrocarbon engine, the
combination of a eylinder, a piston, a sepa-
rate compression-chamber into which the ex-
plosive fluid is compressed more highly than
at the moment of ignition, and means to per-
mit of using a portion of said fluid for the

next explosion, and for allowing complete ex-

pansion of theremainder upon the nextcharg-
Ing-stroke of the piston, substantlally as de-
SCr 1bed

3. Ina gasorother hydrocarbon engine, the
combination of a working cylinder, a com-
pression-chamberin communication with said
cylinder, a rotary valve controlling said cyl-
inder, a slotted plate orsector secured to said
valve, a valve-rod actuated by an eccentric,
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a trip or trigger carried by said rod and en-
gaging sald sector, a projecting arm on said
trip or trigger, and a governor-lever adapted
to be brought into the path of said arm when
the speed increases, so as to alter the point
at which the valve cuts off the communica-
tion between the chamber and ¢ylinder, sub-
stantially as described.

4. In a gasorotherhydrocarbonengine, the
combination of a rotary distributing-valve, a
cam driven from an engine-shaft, a rod for
working said valve and operated by said cam,
a slotted plate or sector mounted on the end
of the valve, a trip or trigger connecting said
rod and sector, agovernor-lever provided with
steps for operating said trip or trigger at dif-
ferent times, and a presser actingon the valve-
stem and tending to keep said valve in posi-
tion for igniting the charge, substantially as
described.

5. In a gasorotherhydrocarbonengine, the
combinationof a working cylinder, a separate
compressicn-chamber, a rocking or oscillat-

-‘\.

3

ing distributing-valve situated between said
cylinder and chamber, means for operating
sald valve, a recess or cavity in said valve
and an electric igniter sifuated in said recess;
substantially as described.

6. In a gasorother hydrocarbon engine, the
combination of a working cylinder, a com-
pression-chamber connected with said eylin-
der, a plug-valve controlling the communica-
tion-passage between said chamber and cyl-
inder, an exhaust port or passage in sald
valve, a communication-passage therein serv-
ing to econnect the eylinder and the compres-
sion-chamber, and a recess in said valve con-
taining an electric igniter, substantially as
described.

In testimony whereof I have hereunto set

my hand this 15th day of February, 1897.

WILLIAM EDMUND SIMPSON.

Witnesses:
ALBERT WILLIAM PERKINS,
FREDERICK WILLIAM SLACK.,
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