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Apphcetlen ﬁled Mareh 15, 1900 serial No, 8,781, (Nomodel) -

To all whom it ALY CONCErT: | |
Beitknownthat I, JOHN J. SI“VIWIONDS 4 ¢iti-

zen of the United States residing at Devon ,.
in the county of Bourbon and Stete of Kansas,

have invented certain new and useful Im

provements in as or: Gasolene Engines; and
I do declare the following to be a full, clear,
and exact description of the invention, such

as will enableothers skilled in the art to which
it appertains to make and use the same.

The invention relates to gas or gesolene

engines.

20

30

35

40

One of the objects of the invention is to pro-
vide means for utilizing the exhaust- -gases of
the engine for operatmg the valves.

Another object of the invention is to pro-
vide means for heating the air before it is

mixed with the fuel, whereby if gasolene be
employed as motive power it will be more
thoroughly vaporized by the heated air before
or at the time of its mbrocluctlon to the en-
cgine-cylinder.

With these and other objects in view the |
| &dapted to seat upon the seai 8. Thischeck-

invention consists in certain features of con-
struetion and ecombination of parts, which will
be hereinafter fully described and claimed.
In the accompanying drawings, Figure 11is
a vertical sectional view through the e¢ylinder

on a line with its ports and through the valves
for controlling the ports, the plsten being

shown in the poszttlon it assumes in the com-

pletion of its first stroke and the valves in the |

position to which they are shifted at the in-
stant the piston uncovers the piston exhaust-
port. Fig, 2 is a similar view through the
side of the cylinder and its exhaust- ports,
showing the positions the valves assume when
shifted by the governor. Fig. 3is a side ele-
vation of the governor when the valves are
in the position shown in Fig. 2. Fig. 418 a
similar view of the governor when the valves
are in the position shown in Fig. 1. Fig. 5 1s
a detail view showing the connections of the

~arms 27 28 to the Sleeve 29,

15

_50

In the drawings the same reference eharae-—
ters indicate Lhe same parts of the invention.

1denotes the engine-cylinder; 2,the piston;
3, the ““ piston ” exhaust-port, (so called as it is
opened and closed by the p1st0n,) a,nd 4 the
final exhaust-port.

vided with valve-seats 3 and 9 and the la,utel_
with a valve-seat 10.
11 denotes an air-supply pipe Whlch pref

' ea,smgs 6 and 7 at its ends, the former plo- B

§5

erably surrounds the exhaust-pipe and is pro-

mixing-chamber 13, which leads to the uppe1

end of the engine-cylinder.

‘vided at its lower end with air-inlet opemnﬂ'e S
12 and communicates at its upper end with a

60

14 denotes a valve-rod which works in the .

through a stuffing-box 15 of the valve-casing
7. Fmed to the upper end of the valve-rod
is a final exhaust-valve 16 eda,pted to seat on
the seat 9 of the valve-casing 6.

10. A shoulder or stop 18 is carried by said

said rod.
19 denotes the gas-check valve, which is

- 17 denotes
“the piston exhaust-valve of ﬂ'reater area than =
- the final exhaust-valve and mounted to slide
‘upon said rod and adapted to seat on the seat .

‘exhaust-pipe and has its lower end projecting L

70

rod and in the upward movement of the valve .
17 it abuts aﬂ‘amst sald shoulder and lifts -

75

valve is provided with a stem 20, which pro- .
jects through the top of the 111115{1110‘ chamber

and has emled around it a spring 21 the en-
ergy of which is exerted to hold the valve to
its seat. The valve is opened by the suction

8o

of the piston and closed by the spring andis

within the path of movement of the valve 16.

22 denotes a gas or gasolene inlet valve
having a conical point 23, working in a con-
ical seat 24 in the fuel- 1n1et pipe 25. The
stem of this valve projects upward through
the top of the mixing-chamber and is pro-
vided with a dla,phragm 26, located in said
chamber and adapted to be moved upward

by the suction of the piston and to open the

inlet-valve 22.

o

27 and 28 denote two arme one of whichis

pivoted to a lug 29, pre;ectmg from the side
of the cylinder, “and the other of which has a
pin-and-slot connection with a bloek 30, piv-

outlet-pipe 39. The inner énds of these arms
97 28 extend through a coupling-sleeve 29’ on

05

| oted to a lug 31, projecting from the exhaust .

the valve-rod 14, a,nd the arm 27 is formed

with a socket 33 and the arm 28 with a head
34 to fit. said socket.:

100

A coil-spring 35 18

5 denotes an exhaust plpe ha,vmu' vcﬂve- l pla,eed upon the arm 28 and 18 conﬁned be-
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tween the pivoted block 30 and the head 34

and exerts its energy to hold said head into
engagement with the socket of the arm 27.
A governor 37 is used to close the final ex-
haust-valve when the engine-crank is on an
upper center, which may occeur at any revo-

lution, even or uneven. This governor com-

prises a pair of arms 38, carrying balls 39 at
thelir outer ends and having hook-shaped in-
ner ends 40, pivotally mounted upon brackets
41, fixed to the drive-shaft 42 of the engine.
The free ends of the arms are normally drawn
toward each other by a retractile spring 43,
connecting the balls and are adapted to move
outwardly or away from each other against
the resistance of the spring by centrifugal
force. A sleeve 44 is slidably mounted on
the engine-shaft and carries a hook or like
contact - plece 45, adapted to engage the
hooked end 36 of the rod 14 to draw said rod
downwardly. The sleeve is also provided

with a cirecamferential groove 46 to receive

the hooked ends 40 of the pivoted arms. The
motion of the arms 38 in or out thus causes
the sald hooked ends 40 to slide the sleeve
back and forth on the shaft and to move the
contact-piece 45 into and out of the path of
the hooked end 36 of the rod 14. The direc-
tion of revolution of the shaft is indicated by
the arrows in Figs. 3 and 4, and by reference
to these figures the operation will be readily
understood.

In operation it will be assumed that the pis- |

ton has been moved to the extreme end of its
stroke, as shown in Fig. 1 of the drawings,

in which position the piston has uncovered |
While the piston

the piston exhaust-port. |
18 moving toward the lowér end of the cylin-
der the valves 16 and 17 are seated on their
respective seats, and the instant the piston
uncovers the exhaust-port 3 the gases within
the cylinder will escape through said port
and lift the valve 17 from its seat.

also the valve 16 from its seat. After the
valve 16 has been unseated it is held in that
position by the arms 27 28, while the valve
17 drops to 1ts seat 10 and prevents any of
the escaping exhaust-gases rushing through
the port 3 in advance of the lower end of the
piston, which in the meantime has about
completed its upward stroke. The valve 19

is held closed by the valve 16 when the lat- |
ter 1s in its elevated position, thus prevent-

ing the piston prematurely sucking in light
charges of fuel and exhausting them without
being ignited when the engine is running on
a light load. When the speed is high and
the load light, the governor will not actuate
the valve-rod 14 and the valve 16 will remain
open and allow the piston to work free to the
atmosphere. When the speed is reduced,

the governor will actuate the rod 14, draw it
downwardly into the position shown in Fig.
2, and close the valve 16, thus permitting the
piston*to suck in a charge from the mixing-
chamber, the valve 19 being opened by such

_ This move- |
ment of the valve upward lifts the rod 14 and

suction. The working cycle of the engine is
thus repeated auntomatically. As the air is
drawn into the pipe 11 through the openings
12 by the suction of the piston it raises the
diaphragm 26, thus opening the needle-valve
and permitting of a supply of fuel, which if
in the form of gasolene mixes with the air
which has been heated by passing up through
the air-pipe, thus thoroughly vaporizing said
gasolene, so that the mixture is supplied to
the eylinder in the best possible condition.
It will be noticed that the rod is held in
either of the positions shown in Figs. 1 and
2 by the arms 27 28 until actuated in one di-
rection by the governor orin the other direc-

tion by the pressure of the gas onthe valve 17.

From the foregoing description, taken in
connection with the accompanying drawings,
the construction, operation, and advantages
of my improved gas or gasolene engine will
be readily apparent without requiring an ex-

tended explanation.

It will be seen that the engine is simple.of
construction, that said construction permits
of 1ts manufacture at small cost, and that it

VAS,

75

30

QO

is exceedingly well adapted for the purpose -

for which it is designed.
Various changes in the form, proportion,
and the minor details of construction may be

95

resorted to without departing from the prin-

ciple or sacrificing any of the advantages of

this invention. |

Having thus deseribed the invention, what
i1s claimed, and desired to be secured by Let-
ters Patent, 1s—

1. In a gas or gasolene engine, the combi-
nation with the cylinder having exhaust-
ports; of a piston adapted to open and eclose
one of said ports, an exhaust-pipe communi-
cating with sald exhaust-ports and provided
with valve-casings, a valve-rod, having a lug
thereon, valves attached to said rod and
adapted to seat in said casings, one of the
valves having a loose connection with the
valve-rod and adapted to contact with said
lug to lift the rod, whereby after the port has
been opened by the piston and the valve-rod
lifted to unseat the valves, the loose valve
will be permitted to fall to its seat, substan-
tially as and for the purpose set forth.

2. In a gas or gasolene engine, the combi-

nation with the cylinder having exhaust-
ports; of a piston adapted to open and close
one of said ports, an exhaust-pipe communi-
cating with said exhaust-ports and provided
with valve-casings, a mixing-chamber com-
municating with one of the valve-casings, a
valve-rod having a lug thereon, valves at-
tached to said rod and adapted to seat in said
casings, one of said valves being fixed to said
rod and the other having a loose connection
with the valve-rod and adapted to contact
with said lug to lift the rod, whereby after the
port has been opened by the piston and the
valve-rod lifted to unseat the valves, the
loose valve will be permitted to fall to its

| seat, and an inlet check-valve located in the

TQO
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valve-casing to close the mixing-chamber and
arranged in the
valve carried at the upper end of the valve-rod,
substantially as and for the purpose set fort,h
3. In a gas or gasolene engine, the combi-
nation with the cylinder having exhaust-

- ports; of a piston adapted to-open and. close

IO

one of said ports, an exhaust-pipe communi-
cating with said exhaust-ports and provided

with leve -casings, a valve-rod having a lug
thereon, valves attached to said rod and
adapted to seat in said casings, one of the

~ valves having a .loose connection with the

20

25

valve:rod and adapted to contact with said
lug and lift the rod, whereby after the port
has been opened by bhe piston and the valve-
rod lifted to unseat the valves, the loose
valve will be permitted to fall to its seat, said
valve having a greater area than the other

valve, substantully as and for the purpose |

set fmth
4. In a gas or gabolene engine, the combi-

nation with the cylinder having exhaust-

ports; of a piston adapted to open and close

one of said ports; an exhaust-pipe communi- |

cating with said exhaust-ports and provided
with valve -casings, a_ mixing-chamber com-

path of movement of the

|

' communicating with the mixing-chamber, a
fuel-supply pipe leading to the mlxmg-cha,m- N

munlca,tmcr w1th one of the Valve-ea51n0's, an |
air-pipe surrounding the exhaust-pipe and

ber, a valve-rod carrying a lug or contact de-

vice, valves attached to said rod and adapted |

to seat in said casings, one of said valves

being fixed to said rod and the other having

a loose connection ‘with the valve rod and

| adapted to contact with said lug to move the. -~

valve inward, whereby after the port has = -
been opened by the piston and the valve-rod '
‘moved inward to unseat the valves, the loose

valve will be permitted to fall to its seat,and
an inlet check-valve located in the valve~ |

| casing to close the mixing-chamber and ar-

ranged in the pa,th of movement of the valve

carried at the upper orinner end of the v&lve- 45': —

rod, substantially as set forth.

In testimony whereof I have hereunto set
my hand in presence of two subscmbmg w1t-=
nesses. .

Witnesses:
' H. A. ANDERSON,
JAS. MCGINNIS.

JOHN J. SIMMONDS._ -
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