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- To all whom it may concerw:

- Be it known that we, ReuBEN A. MITCHELL
and Luster L. Lews, citizens of the United

‘States, residing at Oil City, in the county of

s Venango and State of Pennsylvania, have 1n-

IO

20

vented certain new and useful Improvements
in Governor-Valves for Gas-Engines; and we
do hereby declare the following to be a full,
clear, and exact description of the invention,

such as will enable others skilled in the art to

which it appertains to make and use the same.

This invention relates to certain improve-
ments in engine mechanism, and particularly
to gas-mixing and charge-governing devices
therefor. |

The objecf: in view is the provision of .meaﬁs |
~ whereby the operation of the piston of an en-

oine will effect the introduction of a charge of
oas and at the same time mix the same with
air in given proportions.

To this end the invention consists in certain

novel constructions, combinations, and ar-
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rangements of parts, as will be hereinafter |
| | ing through the head of the cylinder, and com-

fully described and claimed.

In the accompanying drawing the higure
represents a vertical longitudinal section
through a cylinder and valve mechanism con-
trolling and governing the admission of the
motive fluid and embodying the features of
the present invention. o

Referring to the drawing by numerals, 1
designates the main body portion or base of
any ordinary type or make of steam-engine,
a fragment only of the same being illustrated,
upon which base is mounted the cylinder 2,
wherein-a piston-head of ordinary construc-
tion, if desired, is adapted to move, such pis-
ton-head being connected with any suitable

cross-head (not illustrated) by the piston-rod

4. At 5 5 we have showntheordinary steam-
ports of the engine.  Within the aforesaid

steam-cylinder we insert a casing or bushing

6, such casing being of less diameter in cross-
section than the engine-cylinder to such a de-

oree that a space, as at 7, 1s left between the

engine-cylinder and the casing sufficiently
large to perform the function of the ordinary
water-jacket. The bushing or casing 1s pref-

against the end of the cylinder.
‘steam-engine cylinder and the inserted bush-
ing we place, as at 9, a gasket or packing-

charge to this duct 11.

erably secured rigidly in place to the steam-

cylinder by means of bolts passing through

the radially-extending flange 8, (or lugs may
be employed, if desired,) such flange being
designed when the bushing is in place to abut
Between the

ring designed to prevent the water from the
cooling-chamber entering the interior or fir-
ing portion of the inserted casing or bush-
ing. Within the inserted bushing, which we
will hereinafter for the sake of convenience
desionate as the °‘explosion-cylinder,” 1s

55
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formed a duct or port, as at 11, for the m-

troduction of the firing or explosive charge or
mixture. . We will now proceed to describe
in detail the mechanism we prefer to employ
for governing the introduction of the gaseous

the explosion-chamber is secured to the main
body portion of the same by any suitable
means, such as bolts 12 12, the port 11 extend-

municating with this port by means of the
passage or duct 13-is the charge-governing
mechanism. (Gasiscarried from any suitable
source by means of the pipe 14 into the cham-
ber 15, which chamber 15 communicates with

the mixing-chamber 16 by means of the port
'17. Immediately above the mixing-chamber

16 and communicating therewith is the air
space or chamber, preferably cylindrical in
form. The air to be mixed with the charge
of oas enters this chamber 18 through the
medium of ports, as at 19. The base of the
chamber 18is preferably formed with a flange,
as at 20, and mounted near opposite extremi-
ties of said flange are two vertically-arranged
rods or bars 21 21, supporting at their upper
ends the plate 22. Extending through the
said plate is the vertically-adjustable rod 23,
the movement of which is limited and con-
trolled by the tension-spring 24 and the nut
95, any suitable sleeve surrounding rod 23 and
resting on plate 22 for receiving the lower
end of spring 24. Mounted on said rod 23

and adapted when inits lowermost position to

i
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70
75

80-'.

90 .

95




& .' B | 762,833

- cover the apertures in the air-chamber 18 is
the cap 26, while midway of that portion of
the rod 23 which extends through such air-
chamber 18 is mounted a piston 27, adapted

5 to effect vertical longitudinal movement of
rod 23, responding to the engine-piston and
opening and closing the valves carried by said
rod 23 relative to the movement of such pls-
ton.  Arranged at opposite sides of the port

o 17 and mounted on the lower part of the slid-
1ng stem 23 are two disks 28 29, which serve
the purpose of controlling-valves between the
gas-chamber 15 and the mixing-chamber 186.

Controlling the communication between the

15 charge mixing and controlling mechanism
above described and the explosion-cylinder is
a valve mechanism of any preferred form.
We have shown it in the drawing as com-
posed of the valve-chamber 29', containing a

20 valve 30, said valve being adapted to rest upon

the seat 31, formed in said chamber. When
the piston is making itsstrokeé toward the ex-
treme outer end of the eylinder, the suction
created thereby will lift the valve 30 from its

25 seat, draw down the cap 26 over the apertures
of the air-chamber, thereby preventing any
more air coming into such chamber, at the
same time taking the air from the chamber 18
into the mixing-chamber 16. The disk 97 ]

30 drawing the sliding rod 23 downward, will .
close the space between the mixing-chamber
and the air-chamber, and at the same time
the downward movement of such sliding rod
will for an instant open communication be-

35 tween the gas-chamber 15 and the mixing- |

chamber 16. The charge of air and 0as mix-

ing in said chamber 16 will then pass through
the port 11 into the explosion-chamber, where
1t will be operated upon as hereinafter speci-

4¢ fied.  When the piston again starts forward
in its travel toward the extreme outer end of
the cylinder, the old charge will be exhausted
through the means now to be described. A
port, as at 32, 1s formed in the explosion-cyl-

45 1nder opposite the intake-port and communi-
cating, by means of the duct 34, with the
chamber or portion 35 of the exhaust mechan-
1sm, which we shall hereinafter call the ** dja-
phragm-chamber.” |

50 36 1s a valve of a well-known tvpe adapted
when closed to rest upon the seat 37, the stem
of said valve passing through the exhaust-
chamber 38.  The end of the valve-stem is se-
cured in the flexible diaphragm 39, which

55 diaphragm formsone of the walls of the cham-
ber 35. |

Of course it will be understood that a dif-

ferent piston must be employved with the oS-

engine from that used with the steam-engine,

>0 and while the piston we employ may be of any

desired form still our preferred form: has

been shown in the drawing, wherein is illus-

trated a piston the head of which is indented

or annually grooved, and_in such grooves we

05 have placed a filling or packing of asbestos or |

other suitable material, as at 41. For the
purpose ot effecting lubrication the piston-
rod 1s made hollow and communicates with
any suitable oil-supply. (Notillustrated.) It
will be thus seen that the oil flowing through
the hollow piston-rod into the grooved piston-
head will percolate through the asbestos and
by the movement of the piston be caused to
lubricate the interior of the cylinder.

The charge of gas within the eylinder may
be exploded by any of the common and well-
known devices, as a hot tube or electrodes ar-
ranged to operate in any preferred and well-
known manner. |

The operation of the mechanism is as fol-
lows: The piston is caused to move by any
suitable mechanism from the left end of the
cylinder to the right end of the cylinder, such
movement forming a vacuum within port 11

and causing the valve 30 to lift and the cham-

ber 16 to be exhausted, so that the vacuum
therein will pull down the rod 23 and its con-
tiguous parts, closing the openings 19 and
opening the valve 17 for permitting the ad-
mission of gas, the charge of which gas, to-
gether with the atmosphere admitted within
opening 19, is caused to move by the suction
of the piston into the left end of the cylinder.
The piston returning compresses the said
charge, thereby reseating the valve 30, which
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operation releases the mechanism carried by

rod 23 and permits the spring 24 to move said
rod and the parts carried thereby to their
former position, the stop 25 limiting such re-
turn movement to the desired extent. The
continued return of the piston compresses the
charge within the left end of the. cylinder
until the piston passes the port 33, when the
charge will rush into the cylinder in front of
the piston. The piston moving forwardly
again will compress the charge within the
right end of the cylinder, and when sufficiently
compressed the igniting mechanism will cause
the explosion thereof, effecting the return of
the piston, said piston having during its pre-
vious torward stroke drawn in a charge of
gaseous mixture, as before described, and the
return stroke effecting a compression of such
charge. The piston moves quickly across the
cylinder on its return: after each explosion,
and as soon as it passes the other end of port
52 a charge of -burned gases passes through
said port into the chamber 35, actuating dia-
phragm 39 for lifting valve 36 from its seat,
such valve -lifting operation occurring just
prior to the admission of the new charge from

the left end of the cylinder into the right end

thereof, and immediately upon operation of
the valve 36 the burned gas will escape andl
the compressed charge in the left end of the
cylinder will move through port 83 into the
right end of the cylinder, and the operation is
repeated. It will be observed that the engine
will be started by some auxiliary mechanism,
as 1s common with gas-engines, and that after
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such starting it will move by the force of its
own explosions. The burned gases escaping
through valve 36 will draw with it a suflicient
quantity of the burned gas within chamber
35 to permit an almost immediate reseating
of valve 36, so that the fresh charge enters
a closed eylinder, and such fresh charge 1s not
suficiently compressed prior to-the movement
of the cylinder past the open end of port 32
to effect the diaphragm 39. |

By a careful study of the _
be observed that a nut is threaded onto the
upper end of rod 23, whereby the spring 24
may have its tension increased or diminished,

“as may be desired, and such alteration of the
tension will correspondingly increase or. di-

minish the facility with which the piston or
diaphragm 27 may be actuated, whereby the
amount of gas permitted to pass through port
17 may be controlled and the speed of the en-
oine thereby governed. When the spring 24

has its tension increased, a greater suction

will be required to draw down the piston 27,
whereby a comparatively large quantity of
oas will pass through the port 17, owing to
the comparatively slow movement of the disk

valves 28 and 29. Of course the larger the

quantity of power medium taken at each
charge the greater the speed of the engine.
When the tension of the spring 24 is de-
creased, less suction is required for closing
the valve 28 upon the port 17 and the smaller
the charge introduced into the cylinder, where-

by a lower speed is acquired by-the engine. -

The speed of the engine is thereby governed

absolutely by the arrangement of the valves

28 and 29, the piston 27, and the spring 24,

and, as will be apparent from the drawing,.

no other governing means is needed in connec-
tion with the present improved gas-engine.
Having thus fully described our invention,
what we claim as new, and desire to secure by
Letters Patent, 1s— ' |
1. Inamechanism of the class described, the
combination with a cylinder and a piston, of

an intake-duct communicating with the-cylin-

der, a port communicating with said duct, a
plurality of valves, one of which is positioned
on one side of said port and another upon the
opposite side thereof, means normally retain-
ing one of said valves in position for closing

sald port, and means connected with said
valves actuated by the suction of said piston

for unseating the normally seated .valve and
closing the port by the other valve.

9. In a gas-engine, the combination with a

cylinder and piston, of an intake, a port com-
municating therewith, a valve on each side of
said port, means effecting synchronous action

of said valves, devices retaining one of the

valves in position for normally closing said
port, and mechanism for closing the port by
means of the other valve controlled by the
pressure created by said piston, substantially

-as described.

drawing it will

3. In a gas-engine, the combination with a
cylinder and piston, of an intake therefor, a

side of said port,means connecting said valves,
a spring normally retaining one of said valves

in position for closing said port, and means
governed by the pressure created by said pis-

ton for positioning the other valve for closing

“said port, substantially as described.

4. In a gas-engine, the combination with a
suitable cylinder and piston, of an intake, a
port communicating therewith, a valve nor-

“mally closing said port, a spring retaining said

valve in its normal position, means for adjust-
ing the tension of said spring, a valve spaced
from the first-mentioned valve and designed
at times to close said port, and means gov-
erned by the pressure created by said piston
for moving the first- mentioned valve -from
said port and said second-mentioned valve 1n
position for closing the port, substantially as
described. o

5. ITn a gas-engine, the combination with a
cylinder and piston, of an intake, a portin com-
munication therewith, a valve beneath said
port, a rod engaging said valve and extending
through the port, a spring normally retaining

said valve in position for closing said port, a
valve carried by said rod above the port, and

means controlled by said piston for dropping
the first-mentioned valve from its set and po-
sitioning said second-mentioned valve for clos-
ing said port, substantially as described. |

6. In a gas-engine, the combination with a
cylinder and piston, of an intake-port com-

a
i
8.
.

port arranged in the intake, a valve on each
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municating with the cylinder, a valveonone

side of said port, a valve on the opposite
side thereof, means effecting synchronous ac-
tion of said valves,means retaining one of the
valves in position for normally closing the
said port, and mechanism for adjusting the
other valve in position for closing the port
relative to the movement of the piston, sub-
stantially as described. R .

7. In a gas-engine, the combination with a
cylinder and piston, of an intake-port for the
cylinder, a valve normally closing said port,
means retaining such valve normally in 1ts

closed position, a second valve, and means ac-
tuated by the pressure within the cylinder for

unseating the first valve and closing the port

by means of the second valve, substantially

as described. - .
3. In a gas-engine, the combination with a

cylinder and piston, of a duct communicating

with the cylinder, a chamber in communica-

‘tion with said duct, a piston in said chamber,

power-medium-supply means communicating

10§
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with said chamber, and a plurality of valves -

controlling said supply and actuated by the

piston in said chamber, substantially as de-

scribed.

9. In a gas-engine, the combination with a

with the cylinder, a valve-chamber in said

125

cylinder and piston, of a duct communicating
.__;[iso
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port, a valve-stem within said chamber, means
carried by said stem and actuated by the pres-
sure within said cylinder for actuating the
stem, and a plurality of valves controlling the
intake through said valve-chamber, substan-

tially as described.

10. In a gas-engine, the combination with a
cylinder and piston, of an intake-duct for the
said cylinder, a valve-chamber in communi-
catton with said duct, a valve-stem within said

- chamber, a plurality of valves earried by said

20

stem and controlling the intake through said
chamber, means controlled by the pressure
within said cylinder for actuating the valve
in one direction and auxiliary means for ac-
tuating the same in an opposite direction,
substantially as described. |

11. In a gas-engine, the combination with a
cylinder and piston, of an intake-duct for said
cylinder, a valve - chamber ‘communicating
therewith, a valve-stem within said chamber,
a plurality of valves carried thereby and con-
trolling the intake through said chamber,
means connected with said stem and actuated

by the pressure within said cylinder for mov- 25
ing said valve in one direction, and a spring
for moving the valve in an opposite direction,
substantially as described. | |

12. In a gas-engine, the combination with a
cylinder and piston, of a duct communicating 30
with the piston, a chamber communicating

with said duet, a piston in said chamber,

power-medium-supply means communicating
with said chamber, a rod connected with said
piston, a valve carried by said rod andadapted 33
to cut off the power-medium supply, and a
valve spaced from the first-mentioned valve
and also carried by said stem adapted to cut
off the power-medium supply when the said
rod is at the opposite extreme of its movement 40
from its normal position.

In testimony whereof we hereunto affix our
signatures in presence of two witnesses. |

REUBEN A. MITCHELL.
LESTER L. LEWIS.
Witnesses:
Joun M. MoGrry,
CLype C. SimMoONSs.
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