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To all whom it may concerr:

Be it known that I, LEoPOLD F. BURGER,

a citizen of the United States, residing at An-
derson, in the county of Madison, State of
Indiana, have invented certain new and use-
ful Improvements in Gas-Engines, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
Ings. | -

This invention relates to gas-engines, and
particularly to a governing-valve and its co-
operating parts. . |

The invention has for an object to pr.ovi_dé

a construction of the air and gas valves by

which they may be operated independent of
each other or simultaneously when coupled
together through the action of a governor-
controlling device. '

A further object of the invention is to pl‘{j—'.

vide an automatically-controlled arrange-

ment of the valves by which the air is admit--}
ted from all sides of the gas-entrance, thus

effecting the most desirable mixing of the fuel.
Another object of the invention 18 to pro-
vide a construction of the valve adapted to

operate upon a single stem and having be-

tween the valves the controlling - springs
therefor. -

Other and further objects and advantages
of the invention will be hereinafter pointed
out, and the novel features thereof specific-
ally defined by the claims. |

In the drawings, Figure 1 is a horizontal |.

longitudinal section through an engine em-
bodying these improvements. Fig.2isasimi-
lar view, upon an enlarged scale, through the
mixing and governing valves; and Fig. 31s a
detail plan of the slide-bar. |

Like letters of reference indicate like parts
in the several figures of the drawings.

This invention is capable of application to

any form of explosive-engine; but for the

purposes of illustration an engine of a four-

cyele type is shown, which receives an im-

pulse or explosion every second revolution of
the crank-shaft if the governor so permits,
as it is operated on the hit-and-miss plan and
only allows the engine to receive gas when 1t
is under the speed at which the governor is
set. This engine is composed of a cylinder

A and suitable casing A', adapted to receive |

1

| the piston B, which is connected by a pitman

B’ with a erank-shaft B? at the opposite end
of the engine and adapted to be driven by
any desired power. Atthe closed end of the
eylinder a combustion or explosion chamber
C is provided and has communicating there-

with any well-known form of igniting appa-

ratus. The air and gas are drawn in this
chamber through the air-valve D and gas-
valve E, the former of which is supported in
a frame D’, having a valve-seat D*at one end
and a cross-web D? to support the stem D* of
air-valve D. This stem is provided with a
collar D%,threaded or otherwise secured there-
on and against which a spring N is adapted
to bear at one end, while the other end there-
of bears against the web D3, Thisspring has
a tendency to close the valve, while between
the collar D and the web a second heavier
spring L is placed and is of less length than

‘the distance between the collar and web.

When the valve D has almost opened to its

full stroke, the spring L acts as a cushion to
‘the parts carried by the valve-stem and also

renders them noiseless, and by so doing the
shock or blow upon the partsisavoided, which
prevents a crystallization of the metal from
which the valve is formed. The valve-casing
D’ admits the air through a series of openings
DS at the sides thereof, while the gas enters

| at the bottom of the casing, so that the air

“diameter than its upper portion.

rushes in from the sides toward the central
column of gas and effects a thorough auto-
matic mixing of the fuel. The valve K is
mounted in a casing E’, having a valve-geat
E2 and the valve is provided with a sleeve
E3, surrounding the stem D* of the valve D,
the lower portion of which stem is of less
The sleeve
E3 of the gas-valve passes through a guide-
tube E! of the casing and is provided at its
outer end with a pivoting-lug E°, adapted
to receive a dog or pawl I, which codper-
ates with a collar I, adjustably secured to the
end of the stem D* and provided with a recess
I', into which the point H' of the dog H may
extend. The gas is admitted to the valve K
through a suitable opening Ef in the casing

' E’, and this valve is normallyheld inits closed

position by means of aspring U, extending be-
tween the upper face of the valve and the
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web D3, 'When thedog H is in positionshown | pressed, and when it is ignited the force of

by dotted lines in Plﬂ' 1, the valves are en-

tirely independent and only the air-valve op-
erates automatically in the suction of the en-
gine. Different methods may be employed
for connecting the valves together, which is

~ their relation in the normal operation of the
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engine, and they are only disconnected when
the engine gets above its rated speed. One
form of mechanism for accomplishing this re-
sultisshown by the slide-barJ, mounted apon
suitable roller-bearings J’ and provided with
pins J*¢ upon opposwe sides of the dog H, so
that in the reciprocation of the slide t,he dog
will be thrown into or out of alinement with
the collar I. This movement can be effected
through the rods 0% extending to the erank-
arm O, pivotally. mounted upon the engine
and provided with an arm O/, lying in the
path of a sleeve T, loosely mounted upon the
driving-shaft and reciprocated by means of

‘the usual ball and spring of the governor

mechanism S, having the arms S’, connected
to the sleeves. 1t will thus be seen that as
the speed increases and the balls separate the
sleeve will be drawn toward the governor and
the bar J reciprocated through the rod 02 to
remove the dog H from the eollar I, as shown
by dotted lines in Fig. 2, thus leaving the
valves independent of each other, so that the
suction of the engine only opens the air-valve
D. 'The slide-bar J may be restored to its
normal position, as shown by full lines in
Fig. 2, by means of any suitable device—for
instance, a spring J®—when the speed de-
creases to the proper extent. An exhaust-
valve I is also provided, which is normally

- closed by a spring I and opened at the proper
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periods by a cam E“uapon a counter-shaft K,
driven by the gear I'* in mesh with a small
pinion F°, carried upon the driving-shaft B2
This cam bears against a suitable friction-
roller K%, carried at one end of the valve-rod

F7 and the parts are properly geared to open

the exhaust once in every two 1evolu_tlons of
the crank-shatt and tc retain the same open
during one-half of a revolution of the crank-
shaft. It should also be noted that the sev-
erai concentric springs L, N, and U are alter-
nately wound 1n opposite directions to pre-
vent them from running into each other in
their operation. For 1nstanee, the spring L
is wound to the left, the spring N is wound
to the right, and spring U is again wound to
the left.

Assuming the parts of the engine to be in
the position shown in Ifig. 1, the operation is

as follows: When the plsbon Bisdrawn away
from the combustion-chamber C, air and gas
enter through the valves D and E which are
connected together by thedog H and operate
in unison. 'The gas is admitted at the lower

- eentral portion of the valve-chamber D’ and

mingled with the air drawn in from the sides
of this chamber, so as to effect a mixing in
the valve-casing. In the return movement
of the piston the explosive mixture is com-

the explosion drives the plston outward again
until at the end of its stroke the exhausb-—

valve is opened and the burned products of
combustion allowed to escape until the pis-
ton has returned to the inner end of the
stroke, when the exhaust-valve is closed and
oas and air again drawn inte the eylinder by
the outward movement of the piston. When
for any reason the speed of the engine rises
above a predetermined point, the governor,
as hereinbefore described, withdraws the dOﬂ‘
from engagement with the ecollar I, so that in
the next suceessive stroke only the air-valve
1S opened and the gas-valve remams upon
its seat.

The simple constr uetwn of this engine ren-
ders it both durable and effective and obvi-
ates the liability of the engine getting out of
repalr, thus causing troublesome and costly
delay.

It will be noted that the travel of the fuel-

| valve B is less than the air-valve D and the

dog I is not engaged by the collar 1 until the
a1r- Zvalve has partly opened, while the con-

tinued movement of the fuel-valve opens the

gas-valve. In the closing of the valve a cor-
responding movement occurs by which the
fael-valve is closed before the air-valve and
all waste or escape of fuel thereby prevented.

It will be obvious thatchanges may be made
in the details of constr uctlon and configura-
tion of the several parts and that the inven-
tion may be applied to different characters
of engines without departing from the spirit
thereof as defined by the appended claims.

Having described my invention and set
forth its merits, what I claim, and desire to
secure by Letters Patent, is—

1. In a gas-engine, a governing-valve cas-
ing provided with independently-movable air
and fuel valves having concentric stemsslid-
ingly mounted on each other disconnected
from each other when seated, and shiftable
means carried byone valve-stem for automat-
ically engaging the other valve-stem and thus
connecting said valves to operate in unison;
substantially as specified.

2. In a gas-engine, a -combination with a
combustion - chamber, independently - mov-
able air and fuel valves therefor, concentric
springs located between the valves for seat-
ing them, means carried by the stems of said
valves for connecting said valves to operate
in unison, and a speed governing device
adapted to engage and Shlfb said connectlnw
means to dlsconnect said valves to permit

their independent operation; substantially

as specified.

3. In a gas-engine, a governing-valve cas-
ing having a web, an air-valve therein pro-
vided with a stem having a collar thereon, a
fuel-valve having a sleeve surrounding said

stem beyond said collar, a spring extending
from said web to said collar, and a concentric
spring extended from said web to one face of
the fuel-valve; substantially as specified.
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4, In a gas-engine, a governing-valve cas-
ing, an air-valve provided with a stem, a fuel-
valve having a sleeve surrounding said stem,
means for holding said valves upon theirseats,
a collar npon said air-valve stem, and a pro-
jection carried by said valve-sleeve movable
into and out of the path of said collar; sub-
stantially as specified.

5. In a gas-engine, a governing-valve cas-
ing, an air-valve provided with a stem, a fuel-
valve having a sleeve surrounding said stem,
meansfor holdingsaid valves upon their seats,
a collar upon said valve-stem, a movable pro-
jection carried by said valve-sleeve to engage
said collar, a slide-bar adapted to control the
movement of said projection, and a speed-
governor operatively connected to said bar;
substantially as specified.

6. In a gas-engine, a governing-valve cas-
ing, anair-valve provided with a stem, and a
fuel-valve having a sleeve surrounding said
stem, means for holding said valves upon their
seats, a collar upon said valve-stem, a pivoted

dog carried by said valve-sleeve toengage said |

collar, a slide-bar mounted upon the valve-
casing and provided with pins upon opposite
sides of said dog, a speed-governor, and a con-
nection extending from said bar to said gov-
ernor; substantially as specified.

7. Inagas-engine,a valve-casing having in-
let-openings at one side of a transverse parti-
tion therein, an air-valve at the outlet of said
casing, a fuel-valvedisposed centrally in said
partition between the sides of said casing to
introduce the fuelinto a surrounding column
of air, and ashifting connector carried by the
stem of one valve to engage a projection on
the stem of the other valve; substantially as
specified.

8. In a gas-engine, a valve-casing, an air-
valve provided with a stem passing through
a bridge-wall, a fuel-valve surrounding sald
stem, a collar upon said stem between said
valve and bridge -wall, a spring for restor-
ing the air-valve extending from said col-
Iar to said bridge-wall, and a spring extend-
ing from said bridge-wall to the surface of the
fuel-valve; substantially as specified.

9. In a gas-engine, a valve-casing, an air-
valve provided with a stem passing through
a bridge-wall, a fuel-valve surrounding said
stem, a collar upon said stem between said
fuel-valve and bridge-wall, a spring for re-
storing the air-valve extending from said col-
lar to said bridge-wall, a spring extending
from said bridge-wall to the surface of the
fuel-valve;and a cushioning-springsurround-
ing said valve-stem between the collar and
bridge-wall; substantially as specified. |

10. In a gas-engine, a valve-casing, an air-
valve provided with a stem passing through
a bridge-wall, a fuel-valve surrounding said
stem, a collar upon said stem between said
fuel-valve and bridge-wall, a spring for re-
storing the air-valve extending from said col-
lar to said bridge-wall, a spring extending

il

3

fuel-valve,and a cushioning-spring surround- -

ing said valve-stem between the collar and
bridge-wall,said springs being spirally wound
in opposite directions to each other; substan-
tially as specified.

11, Inagas-engine, avalve-casingprovided
at one end with a valve-seat and inlet-open-
ings at the sides heneath the same, a tubular
cuiding portion projecting centrally inwardly
at the opposite end of the casing and having
an enlarged recess at its outer end, a parti-
tion beyond said guiding portion provided
with a valve-seat, an air-valve adapied to
seat at one end of the casing and having a
stem projecting through said guiding por-
tion, a fuel-valve adapted to seat in said par-
tition and having a sleeve surrounding the

stem of the air-valve and projected through -
| and beyond the guiding portion, a connecting

device carried by the stem of the fuel-valve
within said recess, and means carried by the
end of the air-valve stem to engage said de-
vice; substantially as specified.

12. Inagas-engine,agoverning-valve com-
prising independently-movable air and fuel
valves having concentrically-extended stems,
and laterally-movable means carried by one
valve-stem to engage the other valve-stem for
connecting said stems together to permit a
preliminary opening of the air-valve before
the fuel-valve and a further movement of
both valves in unison and a closing move-
ment of the air-valve after the fuel-valve has
been first seated; substantially as specified.

13. In a gas-engine, the combination of a
eylinder, a piston therein, an exhaust-valve,
automatically -operated air and fuel valves
adapted to move in unison, shiftable means
carried by one of said valves and engaging
the other valve for connecting and discon-
necting said valves to permit independent
movement of the air-valve, a crank-shaft
driven from said piston, a speed-governor on
said shaff, a connection from sald governor
to the connecting means between the air and

fuel valves, and an operating-cam for the ex-

haust-valve geared from the crank-shaft to
open said valve at every second rotation of
said shaft; substantially as specified.

14. In a gas-engine, the combination with
a cylinder, of a piston therein, a combustion-
chamber at one end of said cyvlinder, a valve-
casing provided with a mixing-chamber hav-
ing air-inlets in its side walls and extended
into said combustion-chamber, air and fuel
valves, a partition forming a bottom for the
mixing-chamberhaving therein a central seat
for the fuel-valve and adapted to admit the
fuel centrally of the air-inlets and concen-
tric springs within said mixing-chamber op-
erating in opposite directions to close said
valves; substantially as specified.

15. In a gas-engine, the combination with
a eylinder, of a piston therein, a combustion-
chamber at one end of said cylinder, a valve-

casing provided with air and fuel valves and-

from said bridge-wall to the surface of the | projected into said chamber, means within
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said valve-casing for mixing the air and fuel | ent automatic operation of theair-valve; sub- 1o
in its passage therethrough, shiftable means | stantially as specified.
carried by one of said valves and engaging In testimony whereof I affix my siguature
the other valve for connecting said air and | in presence of two witnesses. .
§ fuel valves together for automatic operation | -
to open and close independently during part LEOPOLD F. BURGER.
- of their movements and in unison during the Witnesses:
balance thereof and means for disconnecting F. E. BUXTON,
said shiftable means to permit an independ- | . BENEFIEL.
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