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To all whom it may concermw:

Be it known that I, LEOPOLD I. BURGER, &
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 Valves for Gas-KEngines,

of which the following is a specification, ref-

erence being had therein tothe accompanying:

drawings. - o | -
This invention relates to gas-engines, and
particularly to that class in which a liquid

fuel is admitted at the intake-valve and af- l

The invention has for an object to improve

terward vaporized.

the construction of the fuel-controlling
valve, whereby the air and fuel inlets may be

opened in unison or the flow of oil stopped,

while the air-vaive continues to open by dis-
connecting the valves. B

A further object of
prove the construction of the fuel-inlet,
whereby the same discharges behind the air-
valve and vaporizes the fuel within the valve-
casing. |

Other and further objects and advantages
of the invention will be hereinafter set forth,
and the novel features thereof pointed out

by the appended claims.
In the drawings, Figure 1 is a horizontal

vention; Fig. 2, a detail elevation of thefuel-
pump. Fig. 3 is a horizontal section through
the intake-valve and vaporizer. Fig. 418 &
detail section of the fuel-inlet-valve casing.
Fig. 5 is a vertical section through the fuel-
reservoir, and Fig. 6 a horizontal section on

Like letters of reference refer to like parts
in the several figures of the drawings. *

The present invention is capable of appli-
cation to any suitable class of engines, but
for the purpose of illustration is herein shown
in connection with an engine and valve, op-
erating mechanism disclosed in my applica-

45 tion, Serial No. 79,374, filed of even date

herewith, so that the

novelty herein refer to the feed of liquid fuel
and means for controlling the same.
In the form of engine shown the letter A

the invention is toim-

section through the engine,embodying the in-

principal features of

| designates a cylinder having therein a pis- 5o
ton A’, connected to drive a crank-shaft A%

|

This cylinder is provided at one end with a
combustion-chamber A3, communicating with
an exhaust-valve A% adapted to be driven
by a gearing A’ from the crank -shaft A=,
This shaft is also provided with a ball speed-
sovernor, as indicated at C, which is pivoi-
ally connected to a sliding eollar C', bearing
against a bell-crank C? from which a con-
necting-rod C? extends to a slide-bar G for
operating the valve-connecting device, all as
more fully shown and described in the appli-
cation hereinbefore referred to.

Projecting into the combustion-chamber A®

is a valve-casing D, carrying at its end an
air-valve D’, which is provided with a stem
D2, passed through a bearing D? and having
its extended end D* projected beyond the cas-
ing and bearing a collar D°. The casing D
iz provided below the bearing D° with a se-
ries of air-inlet openings DS, while the stem
D? of the air-valve has secured thereon 2a
bearing-nut D7, against which a spring K
bears and extends to the bearing D° for the
purpose of restoring the valve to its seat.
This spring E is coiled, and within the same
an oppositely-coiled heavier spring E' of
oreater. tension and less length is disposed,
so as to check or cushion the opening action
of the valve. The lower portion D° of the

valve-casing is provided with a guide-sleeve

D?, through which the extended portion D* of
the valve-stem passes. Between thisstem and
onide a tubular extension F' from a push-

plate F' is disposed, and this plate 18 adapted ¢

to rest in a suitable seat F?, while the end of
the extension thereof is provided with a piv-
oting-lug T3, carrying a pawl G, controlled
by the slide-bar G by means of the pins G%
carried by said bar at opposite sides thereof,
while the point of the pawl ordog G'isadapt-
ed to bear against the collar D° when the parts
are connected together,asshownin Fig.3. be-
tween the lug F° and the body of the valve-
casing a spring E? extends for the purpose
of restoring the push-plate F and bolding the
same upon its seat. When the valve-casing
D is placed in position upon the engine, as
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cates with an air-space A7 in the engine-cas-
ing which is open to the atmosphere.
The fuel-valve H is provided with an ex-

tended stem H', resting upon the push-plate

F, and 18 held in contact therewith by means
01": a coiled spring H* 'This valve is located
within a casing H® provided with a valve-
seat H* an 1n;|ec.tor opening HY, and a feed-
channel H5, communicating at it its end with
a reservoir I, Figs. 5and 6. Abovethe valve-
seat T a removable cap H° is applied for re-
taining the spring H? in position above the
valve. 'The reservoiris supplied with a suit-
able inlet-opening I' and outlet I at one side,
which communicate with the pipes 1° and 14
respectively, the former of which extends

‘through a pump I° to a storage-tank 1° for the

tuel, while the latter communicates directly
tween the reservoir and tank by means of
the pipe I% as shown in Fig. 1. The pump
I° may be of any desired construction—for
instance, provided with a depressible piston
1%, adapted to be restored by a spring 17 and

to be operated by a crank-arm J, having the

member J' thereof in contact with a driving-
cam J* Upon the shaft of this cam a pinion
J31s provided, which in turn meshes with a
pinion J* upon the crank-shaft A* of the en-
gine. The result of this connection is to op-

erate the pump in the continued rotation of

the shaft, so as to supply a constant and suf-
ficient quanmty of fuel under an equal pres-
sure to the fuel-valve H by gravity from the
reservolr.

In the class of engine shown when the pis-

ton A’ is moved outward air and fuel are
drawi into the c¢ylinder through the air-
valve D' and the fuel-valve H, which are con-
nected to operate together by means of a
pawl, carried by the push - plate F. The
oil or other fuel which passes the valve H
when the same is raised by the push-plate F
passes through aninjectoror inlet H?, formed
in the casing H° thus striking the springs
and being thoroughly distributed, so that it
is vaporized almost instantly. This vapo-
rizing occurs in the body of air which has en-

tered through the ports D and a thorough

mixing is thuseffected. In the returnmove-

ment of the piston the air and fuel compris-

ing the explosive mixture are compressed
and then ignited by any suitable means.
The force of the explosion drives the piston
outward again until at the end of the stroke
the exhaust-valve is opened and retained in

- that position until the piston has returned to

6o

the Inner end of its stroke, when the exhaust
is closed and the explosive mixture again
drawn to the cylinder by the successive out-
ward movement of the piston. It will be ob-
served that while the two valves are nor-
mally connected by the pawl to operate in
unison they are entirely independent of each
other, and any excess of speed causes the
governor C through the connecting-rod C° to
withdraw the pawl from contact with the col-
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lar on the stem of the alr-valve, thus leaving
this valve free to operate under the suction
from the engine, while the fuel-valve H will
not be effeeted thereby. The capacity of the
passage H° may be controlled by means of a
needle-valve HS, located therem as shown at
I® in Fig. 5.

The deta,xls of construction deseribed and

| illustrated in my application hereinbefore re-

ferred to will not be specifically deseribed in
this case, as they are not of an essential char-
acter to the operation of this invention.

It will beobvious thatchanges may be made
in the details of construction and configura-
tion without depa,rtmn' from the spirit of the

invention as defined in the appended claims.

Having described my invention and set
forth its merlts what I c¢laim, and deswe to
secure by Letters Patent, is—

1. In a gas-engine, & valve casing compris-
inga mixing-eham ber, an air-valve at oneend
of said chamber provided with a stem ex-

tending therethrough, a fuel-valve and cas-
ing located within said chamber, a push-plate
slidingly mounted upon said stem’ within the

mixing-chamberforoperating said fuel-valve,

and means for connecting said plate to Sald
stem; substantially as speelﬁed

2. Tn a gas-engine, a valve-casing compris-
ing amixing-chamber, an air-valve at one end
of sald chamber prowded with a stem ex-

tending therethrough, a fnel-valve and cas-

ing located within said chamber, a push-plate
slidingly motunted upon said stem within the

mixing-chamberforoperatingsaid fuel-valve,

and a shifting device carried by said push-
plate to engage the free end of sald stem; sub-
stantially as speclﬁed

3. In a gas-engine, a valve-casing compris-

ing a mixing—chamber,an air-valve at one end
of said chamber provided with a stem ex-

tending therethrough, a fuel-valve and cas-
ing located within said chamber, a push-plate

slidingly mounted upon said stem within the

mixing-chamber foroperatingsaid fuel-valve,
means for connecting said plate to said stem,
a reservoir communicating with said fuel-

valve adjacent thereto, a supplyv-tank located

below said reservoir, a feed and return pipe
circuit between said tank and reservoir, and

a pump in sald circuit to effect the feed to the

reservoir; substantially as specified.

- 4, In a gas-engine, a valve-casing compris-
ing a mixing-chamber, an air-valve at one end
thereof and provided with a stem extending
therethrough, a push-plate within the mix-
ing - chamber having a tubular extension
around said stem, means for connecting said
extension and stem together and for discon-
necting the same, a fuel-valve and casing
disposed within said mixing-chamber, and a
stem from said fuel-valve contacting with the

push-plate for operating said fuel-valve in

the movement of said plate; substantially as
specified.

5. In a gas-engine, a valve-casing compris-
Ing a mixing-chamber, an &1r-va1ve at one end
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thereof and provided with a stemn extending
pherethrough, a push-plate within the mix-

ing - chamber having a tubular extension
around said stem, means for connecting sald

extension and stems together and for discon-

necting the same, a fuel-valve and casing dis-
posed within said mixing-chamber, a stem
from said fuel-valve in contact with said

plate, a restoring - spring above sald fuel-
valve, a restoring-spring for said push-plate, |

a restoring-spring for said air-valve, and an
inlet-passage in the casing of said fuel-valve
communicating with the mixing-chamber;
substantially as specified.

6. In a gas-engine, a valve-casing compris-
ing a mixing-chamber, an air-valve atone end
thereof provided with a stem passing there-
through, a restoring-spring surrounding said
stem, a fuel-valve discharging within said
chamber, and a valve-casing for said fuel-
valve having an opening adapted to discharge
upon said spring;

7. In a gas-engine, a casing for afuel-valve
comprising a spring-chamber at one end, &
cuide-sleeve at the opposite end having adja-
cent to said chamber a discharge-chamber
and opening therefromn laterally tosaid sleeve,

a valve-seat disposed between said spring-

chamber and discharge-chamber, and a feed-
passage communicating with said spring-
chamber and extending parallel with said

~ guide-sleeve; substantially as specified.
&. In a gas-engine, an air-valve having an

40

oxtended stem with contact means upon 1fs
free end, a push-plate provided with atubular
extension slidingly mounted upon said stem,

a valve-casing provided with a seat for said | in presence

plate and a guide forsaid tubular extension,
a pivoted device upon the end of said exten-
sion to contact with the means upon the free
end of said stem, a restoring-spring extending

substantially as specified.

bebWeen said stem and casing, and a fuel-
valve disposed within the casing at one side
of said push-plate and having a stem in con-

tact therewith; substantially as specified.

S

9. In a gas-engine, an air-valve having an

oxtended stem with contact means upon its
free end, a push-plate provided with a tubular
extension slidingly mounted upon said stem,
a valve-casing provided with a seat for sald
plate and a guide for said tubular extension,
a pivoted device upon the end of sald exten-
sion to contact with the means upon the free
end of said stem, a restoring-spring extending
between said stem and casing, a fuel-valve
disposed within the casing at one side of said

| push-plate and having astemin contact there-

with, a erank-shaft for said engine, & speed-
sovernor on said shaft connected to operate
said pivoted device, an exhaust-valve, an op-
erating cam therefor driven by saild crank-
shaft, and a fuel-pump communicating with
said fuel-valve and driven by said crank-
shaft; substantially as specified. |
10. In a gas-engine, a valve-casing, an air-
valve at one end thereof having an extended
stem, 2 push-plate provided with a tubular ex-

tension around said stem, a valve-casing pro-

vided with a lug upon said extension, a re-
storing - spring extending between said lug
and casing, a fuel-valve disposed at one side
of said push-plate, a pawl pivoted to sald ex-
tension, a collar carried by sald valve-siem
beyond said pawl, and means for moving sald

pawl into or out of the path of said collar;

substantially as specified.
In testimony whereof I affix my signature
of two witnesses. N
LEOPOLD F. BURGER.
Witnesses: | -
JESSE L. VERMILLION,
EDWARD F. VERMILLION.
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