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“To all whom it may concern:
. Be it known thatI, JAMES ADAMS LHARTER
=a citizen of the Unlted States, residing at Stel—
<ling, in the county of Whiteside and State of
;- Illinois, have invented certain new and use-
* ful Improvements in Gas-Engines, of which

“ the following is a specification.
o My 1nvent10n relates to gas-engines; and it
¢ has for its object to improve the construction
o and arrangement of such devicesand to sim-
- plify and render them certain of operation
and not liable to get out of order under va-

. rymw conditions.

It consists in a gas-engine embodying the

15 general features of arranvement and con-
struection substantially such as are more par-
ticularly hereinafter pointed out.

Referring to the accompanying drawings,
in which I have illustrated an engine em-

20 bodying my invention, Figure 1 is a vertieal
section. Fig. 2 is a plan, and Figs. 3,4,and 5
are vertical sections, of the valve devices,
showing modifications.

I have shown my invention as applied to a

25 typical gas-engine,in which thereis the usual
eylinder A, mounted upon a base A" and pro-
vided with the piston B, connected by a pis-
ton-rod C to thecrank of the driving-wheel D,
which isalsomounted onthe base. The valve-

30 controlling devices are attached to the end of
the cyhnder A, being inclosed in a suitable

case @, which also forms the explosion-cham-
ber for the engine. The valve-chamber is
separated from the explosion-chamber by an

35 automatie valve 1,andin the valve-chamber I
arrange a rotary three -way valve 2, it being
shown in Fig. 1 in the position to admit gas
or air or hydrocm‘bon and air into the explo—
sion-cylinder.

40 . The valve-case a is p10v1ded with a port 3.
Opening to the air and arranged in the valve-
case is a pipe or nozzle 4 for admlssmn of the
gas or hydrocarbon. Connected to this noz-
zle is a chamber 5, which by means of a pipe

45 6 is connected to the reservoir 7, and a pump
8, having suitable check- valveq, as 9 and 10,
is 1nterposed in the pipe between the cham:

ber 5 and reservoir 7. The chamber 5 is pro-

vided with an elevated portion 30, which
5o forms an overflow to the chamber ,and is con-

(No model.)

nected by the pipe 11 tothe reservoir 7. The
flow of the hydrocarbon from the chamber to
the nozzle in the valve-chamber is controlled
by a stop-cock 12. In order to operate these -
valves and their connections at proper times, 55
I provide means which are connected to the
shaft of the engine to control them, and in
the present instance I have shown a large
gear-wheel 13, meshing with the pinion on the
shaft the xel(mve propomons of the pinion 6¢c
and gear-wheel being as two to one, so that
the gear-wheel 13 w111 make one complete ro-
tatxon at two complete rotations of the shaft
and gear-wheel carried thereby.

Mounted on the pinion 13 is a cam 14, and 65
pivoted on the frame of the engine, as at 16, -
is a lever 15, ean)mrr on its.end a fuctlon-
roll 17, Whlch is arranged to engage the cam
14 in the manner hereinafter set forth This
lever 15 is provided with a. spring 28, which 70
normally holds the friction roll @gamst the
cam,and it is connected by means of a rod 21
to the arm 22 of the valve 2 in the valve-cham-
ber.

Loosely mounted on the bhaft of the ma- 75
chine is a sleeve 18, which is provided with a .
groove 41, which engages the frietion-wheel
17 of the arm 15 a,nd moves it laterally on its
bearing. Also mounted on the shaft is a disk
20, Whlch is fast thereto and which carries the 8o
Governor-balls 19, which are in turn connected
by an arm 39 to the collar 18 and by means of
which the collar is slipped laterally on the
shaft, in accordance with the position of the
governor-balls, and this in turn moves the frie- 83
tion-wheel 17 into and out of the path of the
cam 14. When the engine is running at nor-
mal speed, the roller 17 is in the line of the
cam and the lever 15 is operated at each ro-
tation of the gear-wheel on the induction go
stroke of the plston When, however, the
speed is increased, the governor-balls exp‘md
and draw the sleeve outhud carrying the
roller 17 out of the line of the cam, it sliding
on the stud at the end of thelever 15, and the 95
lever will not be operated by the cam, but the
spring 28 will operate the valve 2 throuo"h the
mediam of the rod 21 to move it into its closed
position. (Shownin Fig.3.) Arrangedonthe
inside of the 0remc'-“vheel 131is a cam or projec- 100
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tion 23, which engages a rod 24,leading to the
exhaust-valve 25 in the exhaust-pipe 27.

The engine being thus constructed its op-
o o

eration will be clearly understood, it belong-
ing to what is known as the “alternate-ex-
plosion” or “ four-cycle” typeof engine. The
parts areshown in Fig. 1 asbeing on the stroke
to draw in a charge of inflammable or explo-
sive mixture, the roller 17 being on the cam
14, which by its connections opens valve 2,s0
as to leave an open channel for air'to be drawn
into the cylinder through the port 3. It will
be seen that this air-port extends around the
oil or hydroearbon nozzle 4, and the reduced
pressure or suction which draws in the air
will also draw a proper quantity of oil or other
hydreearbon through the nozzle and carry it
into the explosion-chamber of the engine, the
valve 1 rising to admit them. When, how-
ever, the piston makes its back-stroke, the
valve 1 closes and the charge is compressed
within the c¢ylinder and ignited by medns of
the incandescent tube 26 or other suitable
and equivalent meansand the piston is driven
outward in the usual way.” When the pis-
ton reaches its farthest outstroke, the eam
23 comes in contact with the rod 24, which
opens the exhaust-valve 25 and allows the pro-
ducts of combustion to be expelled through
the pipe 27 during the instroke of the pis-
ton, and as this is done the spring on the

- rod 24 immediately closes the exhaust-port.
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‘When, however, the speed of the engine ex-
ceeds its normal, the governor-balls expand,
carrying the sleeve 18 outward, and this
moves the roller 17 out of the path of the
cam 14 and the spring draws the lever 15 for-
ward and turns the valve 2 to the position
shown in Fig. 8, closing the passage to the
air-port 3 and the nozzle 4, but opening com-
munication directly with the air through the
port 29, and as long as the engine is running
above its normal speed this port will remain
open and the air alone will be drawn into the
cylinder and expelled through the exhaust-
port and no explosion will occur. When,
however, the speed attains its normal and an
explosive charge is required, the roller 17 will
be allowed to again comeinto the path of the
cam 14, which will give the valve 2 a turn, so
as to open it, being in the position shown in
Fig. 1. On the further operation of the en-
gine the charge of air and oil or hydrocarbon

or other gas will be drawn into the explosion- -

chamber, as before, and the engine continue
to.run in this way until it again exceeds its
normal speed. The pump 8 is operated from
an eccentrie-pin 37 by means of a pitman 38
and operates to supply the reservoir 5 with
oil or hydrocarbon from the tank 7, and as
this pump will operate at each rotation of the
gear-wheel 13 it is necessary to provide some
means to prevent forcing the oil into the
valve-chamber when no explosion takes place.
To obviate this, I connect the chamber 5 by
means of the overflow projection 30 and pipe
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-the excess of oil in the reservoir . and nozzle

‘valves 40. and 50 are connected to be oper- |

valve 40 is closed the valve 50 is.open, and

i

LS,
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11 with. the reservoir 7, and it will ‘be seew
that with this arrangement ander all eondi- -
tions there is a uniform-amount of oil in the-
chamber 5, so that whenever the air is drawn -
into the engine through the valve 3 there will -
be a uniform quantity of hydrocarbon sup--
plied to the air to carburet it and 1'e_nder it
explosive. Undernocircumstances will there
bedangerof flooding the engineor room where -
the engine is located, the tank being located,;
preferably, below the valve-chamber, so that;»
will flow by gravity into the tank.
Instead of using the three-way rotary valve
21 have shown in Fig. 4 a modified Valye,-‘
the opening 29 being grated anda grated slid-
ing valve 40 being applied thereto in frontof
the port and being connect: d to be operated,
by the rod 21 and the eam and connectmnsi
in a manner precisely similar to the rotary:
valve. This arrangement, however, is open:
to the objection that when the engine is run-:
ning too rapidly and the valve 40 is opensome
air might be drawn into the valve-chamber|
through the port 3, and aslight portion of oil,
might also flow through the nozzle, which,
while not enotigh to thoroughly carburet the
charge, might be an objection and wasteful.:
This, however, can be readily avoided by pro- |

viding two sliding valves, and in Fig. 51 have “

shown a sliding grated valve 50 covering the
port 3 of the valve-chamber, and both of the

ated by the rod 21insuch a mannerthatwhen |

vice ‘versa. - This arrangement: effectively !
overcomes any objections that could beraised
to the sliding valve shown in Fig. 4-and
makes a somewhat cheaper valve arrange- !
ment than the rotary three-way valve shown
in Figs. 1 to 3, and which in'some casesThave
found advantageous to use.

From the above description it will be un-
derstood that I donot govern or measurethe 1
charge of oil or hydrocarbon drawn into the
valve-chamber; but I change the direction or
passage of the airthrough the valve-chamber
under the varying conditions, so that when an |
explosive mixture is to be made the air will x
pass through the port around the nozzle and ‘
a sufficient amount of oil or hydrocarbon to
carburet it will be automatically drawn in;-" |
but when no explosion is to occur the air will
pass through the upper port 29 and will not
be carbureted. Ithusattain great saféetyand
simplicity of operation and supply the oil to !
the engine at the proper times without any
delicate valve or measuring mechanism which |
is usually operated by a governor. - Further- 14‘

more, there is no waste of thé oil, the surplus
being returned to the tank from the chamber
5 and pumped up over-and over again.

All the operative parts of the engine areof
simmple construetion, being cheap to manufac-
ture and not liable to get out of order;and
occupy little space, while furnishing means
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for the automatic regulation of the engine un-
der varying loads. o ’

While I have thus described and illustrated-
the preferred embodiment of my invention, it

,will be understood that the details of con-
-struction and arrangement may be varied by
Ethose skilled in the art without departing from

+the principles thereof, and I therefore do not

Elimit myself to the precise construction and
Farrangement shown, as other equivalent ar-

AT

-rangements may

be used and operated in ac-
cordance with my invention. :

What I claim is—

1. In a gas-engine, the combination, with
the explosion-chamber, of a valye-casing hav-
ing two air-ports,a valve controlling the pas-
sage of air through the ports, and means for

automaticallyscopening communication alter-
nately between the combustion-chamber and
oneor the other of said air-ports, substantially
as described. .

2, In a gas-engine, the’ combination, with
the explosion-chamber, of a valve-casing hav-'
ing two air-ports, a valve and its operating
devices for opening said air-ports alternately,
and an oil-nozzle extending into the casing,
so that the air from one of the ports will trav-
erse the nozzle, substantially as described.

3. In a gas-engine, the combination, with
the explosion-chamber,of & valve-chamber, an
automatic valve betweenthe explosion-cham-
ber and valve-chamber, the valve-chamber
being provided with two air-ports and a noz--
zle extending into the chamber past one of

the air-ports, and a valve and its operating:
devices for opening said air-ports alternately,
substantially as deseribed. :

4. In a gas-engine, the combination, with | -
the explosion-chamber, of the valve-casing-
having two air-inlet.ports and a three-way

the explosion-chamber,

‘the valve-chamber having ]
of a valve arranged to open said ports alter-

valve and operating devices therefor for open-
ing said ports alternately,

seribed. .

5. In a gas-engine, the combination, with
the valve-chamber, of the nozzle extending
into the chamber, a pump supplying oil to said
nozzle, and an overflow-chamber interp_osed
between the nozzle and pump, substantially
as described. ~ '

6. The combination, with the valve-cham-
ber and nozzle extending therein, of a reser-
voir, a pipe leading from the reservoir to the
nozzle, a pump located in said pipe, and an
overflow-chamber also located in said pipe
and connected to the reservoir, substantially
as described. : .

7. In a gas-engine, the combination, with
of the valve-chamber
having two air-inlet ports, a valve and oper-
ating devices therefor for opening gaid ports
alternately, a nozzle extending into the cham-
ber adjacent to one of the ports, a reservoir
connected to the nozzle by means of a pipe 6,
a pump arranged in the line of said pipé, and
a pipe 11, connecting the pipe 6 with the tank,
substantially as described.

8. In a gas-engine, the combination, with
two air-inlet ports,

nately, a gear-wheel connected to the shaft of
the engine and carrying a cam, and a lever
operated by the cam and connected to oper-
ate the valve, substantially as described.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses. ‘

- JAMES ADAMS CHARTER.
Witnesses:
M. Scort,
W. T. STEWARD.
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