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citizen of the United otates, residing at Union Figure 1, is a perspective view of an engine sg
City, in the county of Darke and State of | constructed in accordance with my invention;
Ohio, have invented certain new and useful Fig. 2, a side elevation of the same: Fig. 3, an
Improvements in Gas-Engines; and I do de- | end elevation viewed from the cylinder end;
clare the following to be a full,clear, and ex- | and Figs. 4 and 5, details showing the opera-
act description of the invention, such as will | tion of the parts. o R - 60
enable others skilled in the art to which it Referring to the drawings, A is a base or
appertains to make and use the same, refer- casting supporting at one end a horizontal
ence being had to the accompanying draw- cylinder B,and at the othera shaft C mounted
ings, and to the letters of reference marked | in suitable bearings and carrying a fly wheel
- thereon, which form a part of this specifica- | D. The shaft is provided with a crank as 65
tion. S - ‘| usual,and connected by a pitman with the pis- -
My invention relates to gas engines and has | ton working in the cylinder B. All of these
particular reference to mechanism for con- parts may be of any ordinary construction, _
trolling the action of the gas inlet and ex- | and are common to many forms of engine.
haust valves by the direct action of the gov- | Mounted at oneside of the base plate in suit- 70
érnor, and to means for producing electric | able bearings is a longitudinal-shaft E, car-- -
sparks forigniting the gasin thecylinder and | ried in bearin gs secured tothe base plate and
controlling the current by which the spark is | driven by skew gears e, e, from the main shaft
produced by the same action of the governor | of theengine. Thelongitudinal shaft carries
which controls the valve moverments, | upon it at the eylinder end, a bevel gear F, 75
It is necessary in the operation of gas en- | which drives a bevel pinion S, mounted upon
gines that where through changes in load or the lower end of the shaft of a governor G,
other causes operating to increase the speed | which is” carried in a bracket g projecting
of the engine beyond a certain limit, the sup- | from the eylinder of the engine. The longi-
- ply of gas should be cut off and the exhaust | tudinal shaft also carries two cams H and I 8
valve opened to its fullest extent to prevent | operating theinlet and exhaust valves of the
> the compression of the contained alr, toallow | engine, as will be presently described.
the products of combustion to be completely At one side, the cylinder is provided with
expelled and to give the engine freedom in | a chamber J, 1n which is mounted a valve
working until it regains its normal speed. It | whieh regulates the admission of gas to the 8s
18 desirable also that when this eondition ex- cylinder, This chamber is connected by =~
ists, the sparking device which ignites the gas | suitable pipes with the gas supply tank, and
in the cylinder should cease to operate, in | is provided with an opening by means of
order that the battery or other sourece of elec- | which connection may be made with the air
tric energy may be more economically used | supply, in order that the air and gas may be qc
and that premature and partial explosion may | suitably mixed before admission to the cyl-
be prevented. To these ends I provide the | inder of the engine. The spindle K project-
engine with a cam shaft for operating the ing downward from the valve projects be-
valves and with mechanism operated direct | neath the chamber, and is surrounded by a
from a governor by means of which the valves spiral spring L, bearing against an adjust- 05
may be thrown into or out of connection with | able nut on the lowerend of the spindleinsuch =~
the operating mechanism as the speed of the | manner as to retain the inlet valve upon its’
engine may require. I also provide means seat, and normally prevent the admission of
under control of the governor for breaking | gas. - ' _
the continunity of the electric cireuit which The valve stem and valve are lifted by the 1co
produces the spark when more than normal.| action of a rocking lever M, pivoted to a pro-
speed is reached, and the exhaust valve is jection from the frame of the engine, and
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To all whom it may concern:
Be it known that I, JogN W. LAMBERT, a

understood reference will be 'ha,d' tothe accom?

panying drawings, in which—

| having an upwardly extending arm N, carry-
ing at-its end a friction disk O, normally

open and the gas inlet closed.
In order that the invention may he fully




within the path of movement of a cam car-
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ried by the longitudinal shaft E, in such re-
lation to-the same that the arm will be rocked

and the valve lifted by the rotating move- |

ment of the eam. The exhaust valve 1is
mounted in a similar chamber on the oppo-
site side of the cylinder, and is also retained
npon its seat by aspiral spring W, around 1ts

spindle Q. Theexhaust valveislifted by one
end of alever R, pivoted at its center beneath

the eylinder of the engine as at R’, and at its
outward end being carried beneath the longi-
tudinal shaft E, in such position to be oper-
ated upon by the rotating cam I, and receive
a movement to lift the exhaust valve.

As will be seen, in the normal position of
the working parts of the engine, the inlet
valve and the exbaust valve will be continu-
ously operated by the rotation of the cam
shaft to admit gas to, and exhaust the pro-
duects of combustion from, the cylinder at a

speed due to the speed of revolution of the

cam shaft. This speed will be determined by
the proportion of the skew gears by which
the cam shaft receives motion from the main
shaft of the engine.

In order to relieve the engine of the extra.

strain due to an increase of speed, and to al-
low it to resume its normal rate of motion, I
provide means controlled directly by the gov-
ernor, by which the operation of both the in-
let and exhaust valves may be stopped until

normal speed is regained. This mechanism,

shown more partieularlyin I'igs. 1 and 2, con-
sists of an elongated bell crank lever S, piv-
oted at its angle to the bracket which holds

the governor,its shorter arm being connected

to the governor sleeve, and its longer arm pro-

jecting downward to a point 1n close proxim-

ity to theend of the lever R. The end of the
lever R is provided with a notched or ser-

rated step which acts as a stop to the motion

of thelever. Thelower end of the bell erank
lever S is provided with a similarly serrated
surface, and the movement of the governorin
shifting the lever will bring the end of the
lever in such position as to act upon thestop
upon the end of the lever R, and withhold it

from contact with the cam, thereby retaining

the exhaust valve in an open position.
In order to prevent jar to the parts,andto
impart smoothness of motion in working, the

lower end of the bell crank lever is provided

with a hinged seection T, held in its normal
osition by a flat spring{. Connected to the
bell crank lever S at a point at or midway of

its length, is a rod U, having a fork v at its
end, within which fork the friction disk or

roller upon the end of the gas inlet lever rests.
This roller has a limited movement upon its
spindle, and the motion of the bell crank le-
ver will, as the speed of the engine is in-

creased, so move the roller as to take it out

of the path of action of the cam H, thus throw-
ing the inlet valve out of action. It will be

seen by reference to the-drawings; that the
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these two movements are practically simul-
taneous, and that where the speed of the en-
gine goes beyond a certain point, the gassup-
ply is cut off, and the exhaust valve thrown
wide open at thesame time, and that this con-
dition holds until normal speed is regained.
In order to ignite.the gas within the ¢ylin-
der after admission, I provide a fixed insu-
lated contact point V within the cylinder pro-
jecting to a point near its center, and place
at the central point on the cylinder M and
within the evlinder, a rocking arm V’, mount-
ed apon a short shaft V? and held normally
out of contact by a spiral spring V?surround-
ing the shaft and secured at one end thereto,
and at theothertoanadjustingnut V* mount-
ed upon the end of the cylinder. The ten-

sion of this spring-is such that the parts are.
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thrown out of contact and retained at a cer-

tain predetermined distange from each other.

Connected to the short shaft V=, ountside the
cylinder, is a projecting arm V® one end of

which projects within the path of movement
of an incline or cam V¢, carried by the bevel
gear f, upon the end of the longitudinal shaft

E. By the rotation of this wheel, the incline

or cam is-brought against the end of the pro-
jecting arm, the short shaft rotated, and the

terminals brought into contact and a spark.

produced by their retreat from each other.
When the speed of the engine is above the

Q0
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normal, and the gas inlet and the exhaust are

not in operation, it is desirable that the spark-
ing device should cease to operate. In order

to throw this device out of circuit, I provide
‘the end of the lever R, with a contact point 7,

acting to break circuit at the second- contact

16O

point r’, carried by an insulated bracket pro-- 1os

jecting from the frame of the engine, and in-
clude these parts in. the electric circuit in
whicl the sparking device is located. As a
result of this-arrangement when the exhaust
valve is thrown open.and the gas valve closed,
the current through the sparking point is cut
off, and even if the contacts are brought to-

110

caether, no spark is produced. DBy this means

I economize current; and prevent possible ac-

cidental and premature explosion.
While I have described what I deem to be

the best manner of applying my invention to.

an engine, it is quite obyious that the details
may be modified in many ways, and the con-

struction changed to meet the requirements.

of different forms of engine, all such varia-
tions coming within the limits of my inven-
tion. I believe myself to be the firstto com-
bine a circuit-breaking device and means di-
rectly controlled by the governor of the en-

gine for opening the exhaust and closing the

gas inlet, and such ecombination I claim
broadly.

Having thus deseribed my invention, what
I claim is—

1. In a gas engine the combination with a
cylinder, a piston fitted within the cylinder
and connected with a driving shaft, a gov-

construction of the mechanism is such that | ernor, a gas inlet valve and an exhaust valve,
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of a lever having one end connected with the
stem of the exhaust valve, another lever con-
nected with the stem of the inlet valve and
having on the opposite side of its fulerum
from such connection a laterally movable
disk, a shafil geared to the driving shaft and
carrying cams adapted to contact with oper-
ating lever of the exhaust valve and with the
disk on the operating lever of the inlet valve,
a bell crank lever having one arm connected
with the governor and its other arm adapted

to move the operating lever of the exhaust

valve out of the path of its actuating cam,
and a rod connected at one end to the bell
crank lever and provided with means for en-
gagement with the laterally movable disk on
the operating lever of the inlet valve, sub-

- stantially as shown and described, forthe pur-
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pose spectfied. | |

2. In a gas engine, the combination with a
cylinder, a piston fitted within the eylinder
and connected with a driving shaft, a gov-
ernor, a gas inlet valve and an exhaust valve,
of a lever fulerumed below the cylinder and
connected near one end with the stem of the
exhaust valve, a lever having one end con-
nected with the stem of the inlet valve and
provided near its other end with a laterally
movable disk, a shaft geared to the driving
shaft and carrying cams adapted to contact
with the operating lever of the exhaust valve,
near the free end thereof, and with the disk
on the operating lever of the inlet valve, a
bell crank lever having one arm connected
with the governorand its other arm provided,
at its free end, with a yielding finger adapted

to engage a stop on the operating lever of the |
exhaust valve and hold such lever out of the |

path of its actuating cam and a rod carried
by said arm of the bell crank lever and pro-
vided with a fork the members of which ex-
tend on opposite sides of the laterally mov-

able disk on the operating lever of the inlet |

| rock shaft carrying the movable electrode, a -

'Va,lve,- substantiaﬂy as shown and described,

for the purpose specified.
8. In a gas engine, the combination with a

cylinder, a piston fitted within the cylinder
and connected with a driving shaft, a gas in-

let valve and an exhaust valve, of a lever con-
nected with the stem of the inlet valve and
carrying a laterally movable disk, a station-
ary electrode arranged within the eylinder,

movable electrode mounted on a rock shaft

within the cylinder, a spring for normally

3
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holding the electrodes apart, an arm at- ¢

tached to the outer end of the rock shaft
on which the movable electrode is mounted,

a lever fulerumed below the cylinder and

connected with the stem of the exhaust valve,

an electric circuit including the electrodes, 6o

a source of electric energy and the operat-
ing lever of the exhaust valve, a cam shaft
geared to the driving shaft and having se-
cured thereon cams adapted to contact with
the operating lever of the exhaust valve and
with the laterally movable disk on the oper-
ating lever of the inlet valve, a disk secured
on said shaft and provided with acam adapted
to contact with the free end of the arm on the

bell erank lever having one arm connected
with the governor and the free end of its
other arm adapted to contact with the oper-

i ating lever of the exhaust valve, and a rod

connected to the bell crank lever and carry-
ing afork that receives the laterally movable
disk on the operating lever of the inlet valve,
all combined and arranged substantially as
shown and described for the purpose specified.

In testimony whereof I affix my signature
in presence of two witnesses.

~ JOHN W. LAMBERT.

Witnesses:
GEO. WELLS SMITH,
G. A. LAMBERT.
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