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(N{} mﬂdel )

Ao all ‘w}’wm it maz J CONCEFTL ' |
Be it known that I, PETER MURR AY, Jr.

mtlzen of the Umted States, residing in the |

city of Newark, county of D%Sex, and State of
5 New Jersey, have invented certain new and

- useful Improvements in Gas-T Ennmes fully |-
~ described and represented in the iollownw'

- specification and the accompanying dm,wmfrs,
- forming a part of the same.
10
. Patent filed in the Patent Office on the 27th
day of October, 1883, Serial No. 110 , 192, 1
have shown and described a gas-engine in
which the poswer-piston is driven by the eX-
15 plosion of charges of mixed gas and air, which
are admitted altelnately mto the 01)1)081136

ends of the power-cylinder upon the opposite |

sides of the piston. In thisengine the explo-
~ sive mixture, instead of being dmwn into the

20 eylinder by 13110 piston, flows to the cylinder

from a tank or reservoir in which a sufficient
pressure is maintained to cause the mixture
to flow into and fill the cylinder upon either
side of the piston whenever the induction-

'Q;s valve of that end of the cylinder is opened.

Theinduction and exhaust valves.of the power-
- cylinder, and alsothe ignition-valves for firing
the. charﬂ*es alter mte] y admitted into the op-

- posite ends of the eylinder, are operated

30 through suitable connections from the main
shatt of the engine, and are so timed that the
charge of the explosive mixture will be ad-
mitted into each end of the cylinder at the
time when the piston has nearly or quite

35 reached the limit of its stroke toward the op-

posite end, and that the charge so admitted

will not be fired until the plston has reached

“the limit of its return-stroke, all of which fea- -

tures are fully illustrated and deseribed in my
‘40 gaid application, to which reference is made
- for a more extended explanation of the same.
In the organization shown in my said appli-
‘cation the connections for operating the in-

- duction and ignitionvalves are so constructed
45 and armnged that whenever the engine is
brought to rest it is mnecessary, in order to
~agaln set the engine in motion (assuming that

sufficient pressure exists in the tank to cause

the explosive mixture to flow into and fill the
50 cylinder as soon as the induction-valves are

| 'the‘ mm'n shaft until one of the mduc‘mlan

valveshas been opened to admit a charge upon

one side of the piston and the wmtlon valve

of the correspondmg end of the cylinder has 5 5
been moved into position to fire said charge.
The present invention relates to a gas-en-

-gine of the construction shown in my smd ap-

-phcatmn and particularly to the eonnections

| 1 by whlch the induction and ignition valves 65
In an application for United States Letters |

are operated, it being the obJ(,et of the inven-
tion to plomde (*onnectlons for. this pur p{)se
by which, after the engine has been brought
to a s‘nte of rest, tllese valves can be oper &tecl .
so as to again set the engine in motion with- 65_' :
out the necessity of turning the main shaft.

In the accompanying draswings, Figure 1 is
a side elevation of a gas-engine 5111'111'11 to that
shown in my said fl,ppllefttlon but provided

with connections for operating the induetion 70 B

and ignition valves embodying the present in-
vention. FFig. 2 1s a side elemtlcm upon an
enlarged scale of the valve-operating devices.
Fig. 3 18 a partial edge view of the same, and

_I‘w 4 18 a vertical sechon upon an enlawed 7 5
scale, showing ‘Lhe lowm mmwt.lon ‘md 1gni-
tion valves.

Referring to said figures, it is to be under-
stood that, as to 1ts pr 11_1clpa1 parts, the engine -
therein shown is the same as that shown mn 8o
my former application before referred to. The

‘explosive mixture, after being drawn into the
pump 102, is forced into the tank 103, from

which it passes through the pipe 112 and
branches 113 114 115 and 126 128 to the op- 85
posite ends of the power-cylinder 100. The
admission of the explosive mixtureto thelower
end of the power-cylinder is controlled by the

induction-valves 16 and 129, which are oper-
ated from the main shaft 101 through a cam, 90

120, lever 64, rod 65, and arm 71. The ad-
mission of the mixture to the upper end of
the cylinder is controlled by an induetion-
valve similar to the valve 16 and a valve, 127,
which valves are also operated from the cam 95 .

The chalﬂes admltted to the R

120 through a lever, 60, rod 61, lever. 62, link
63, and arm 68. -
_Opposlte ends of the eylmdel are fired at the

proper times by burners carried in ignition-
valves 72 73, which reciprocate beneath cov-

100
ering-plates. 747 b, and are operated from the.

opened) to open the thmttle md then turn i Maln Sh“tfb thloun‘h an eccentmc 132, eccen--‘- o
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| tri'éQI'_od 131, and eonnecting-link 130, All of |

the parts just mentioned are substantially the
same both as to construetion and operation, ex-
- ceptbin certain particulars, which will be hele
5 inafter explained, as in the engine shown in
my said former application, to which refer-
. ence is made for a more full and complete de-
scription of these parts and also of the other
parts of the engine, which are not referred to
[0 hercin, as such reference 1s not necessary to
~ enable a person skilled in the art to nudel
stand the present invention.
Referring to BFig. 2, it will be observed thmb
the lower arms of the levers 60 64, instead of
‘15 being made rigid, asin the constr uctlon shown
in my former application, are provided with
knuckle-joints, which are arranged to bend in
only one directlon, and are held rigid during
- the ordinary operation of the engine by means
20 of stift springs 160D.
Pivoted to the frame-work .of the engine,
. just inside of the levers 60 64, is a lever, 150
which is provided witha handle 151, and mth
studs 152 153, which project outward just out-
25 side. of the levers 60 64, respectively. DBy
-means of this constr uction it becomes POSsi-
ble, by depressing the handle 151, and thus

rocking the lever 150, to cause the stud 153 to

o impinge againstthe lever 64 and bend the same
30 on 1ts knuckle-joint against the force of the
~ spring 165, and thus, through the rod 65 and
arm 71, open the lower mducbmn valves. On
raising 'the handle 151 the spring.165 will re-
store the arm of the lever 64 to its straight con-

35 dition, as shown, and on raising said handle

still fmrther the stud 152 will be ¢ caused to 1m-

~ pinge against the lever 60, thereby causing it
to bend upon its knuckle-joint against the
. force of its spring 165, and thus, through the
40 rod 61,openthe upper 111duct1011 V.&lees Upon

- restmmg the lever 150 to its normal position

the spring 165 of the lever 60 will cause the

lower arm of said lever to resume its stmwht'

position, as shown. By simply releasing the

- 25 handle 151.after it has been either raised or
- Jowered, as just described, the force of the

springs 165 in restoring the arms of the levers
60 64 to their straight positions will cause the

lever 150 to assume the position shown in the-
| knuckle-joints, and thus open the upper and
- The rod 131, thr 011@11 which the eccentric 132

"~ 50 drawings.

" operates the ]n'mtlon valves, 1nstead of being

connected duectly to the lower ignition-valve,
- 73, as in the construction shown in my former
55 'Lpphca,tloﬂ 1s in the present case connected
indirectly to said valve 1n the following man-

ner: The rod 131 is provided at its upperend |

with a slot, 155, of a length equal to or some-
- what greater than twice the throw of the ec-
60 centrlc 132,and in one of thewalls of this slot,
about mldwa,y of i1ts length, is formed a cir cu-

lar recess or depression, 154. Pivoted to the

Jower end of the 10'111t1011 valve 73 is a link,
158, from. the lower end of which projects a
65 stud 10(},Whl(3h passes through the slot 155,as
best shown in Fig. 3. The lower end of the

link 158 is also pivotally connected to the end
of alever, 157, which is fulerumed upon the
same stud upon which the lever 60 vibrates,
and is provided with a handle, 159, by which
it can be operated, as will hereinatter appear.
Pivoted to the lever 131 at the point 160,

70

just below the slot 155, is a lever, 161, which

is enlarged aboveits pivotal 1)011113 and slotted
s0 as to embrace the stud 156. When the le-

~ver 161 is in the position shown in the draw-

ings, the depression 154 in the wall ot the slot
155 is forced over the stud 156, and is held in

that position by a pin, 162, passed through the

lower part of the lever 161 and resting agmnsis
the side of the rod 131, thereby securely hold-

ing the stud in faid depression and rigidly
.connectlng the rod 131 and link 158, so that
the ignition-valves will be operated by the ec-

centric 132. Upon removing the pin 162 and
raising the handle of the lever 161 therod 131

75

will be rocked S0 as to carry the depression

t 154 away from the stud 156, thus disconnect-

ing the rod from the link 158 and permitting

the stud 156 to move freely in the slot 155, 80

that the ignition-valves can be moved mdeu -

pendenbly of the eccentric 132. When the

QO

parts are in this condition, by raising or low-

ering the handle 159 of the lever 157 the igni-

tion-valves can be moved upward or down-
ward to the full extent of their travel, so asto

fire a charge in either end of the cylmdel of

the engine 1ndependent1y of the eccentric 132.
Asbummo that the explosivemixture in the
tank or reservoir is under sufficient pressure,
the operation of the connections just described,
in starting the engine, is as follows: If the en-
oine has stopped in such position that the

power-piston covers neither of the exhaust-

ports, the main shaft must be turued by hand
until the crank 106 is insuchposition that the

piston will cover either the upper or lower of

the exhaust-ports, according as the crank is
aboveor below thecenter. If the piston,when
the engine stops, isin either of these positions,

then the main shaft willnot have to be moved.
Thepower-piston being in the proper position,
as just described, the throttle-valve will be
opened and thehandle151 raised and lowered,
so as to bend the levers 60 64 upon their

05

I00

105

110

115

lower induction-valves 116 and admit charges

of the explosive mixture above and below the
power-piston.

and 64 will be restored to their straight posi-
tions By the springs 165. The pin 162 will

The handle 151 will then be
released and the lower arms of the levers 60

120

then be removed from the lever 161, and the -

latter raised, so as to disconnect the rod 131 -
from the lmk 158. The permanent burners

94. 95 of the ignition-valves will be lighted
and the han'dle 159 of the lever 157 will then
be either raised or lowered, depending upon

| the end of the cylinder in which it 1s desired

| to fire the charge. When the engine starts,
| the lever 161 will be depressed, so as to foree

125

130

l the depression 154 over the stud 156, a,nd the_- ;
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- engines in which no crank and shaft is used,

Y

20

25

- oted lever operated by a cam for moving the

33

'.40
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pin 162 w_iﬂ-- be rep]&ced;_ 80 as to rigidly con-

nect the rod 131 to the link 158, and the en-

gine will then continue to operate in the ordi-
nary manner, as described in my former ap-
plication. o - -

The form of connections just described for
operating the induction and ignition valves is

or where it would require more power than
could be exerted by a single person to turn the
main shaft of the engine, and also in those

In engines for stamping-mills, hammers, and
for other purposes where it is necessary to re-

verse the action of the engine, and where com-

plete control of the movements of the piston

1in either direction is necessary.

By employing two eccentrics and the ordi-

nary link-motion in common use, in connec-

tion with this form of valve-operating appa-

ratus, the engine can be used on locomotives, -

Steam-vessels, and for other purposes where
gine, ;
What I claim is— - - o
1. The combination, with a valve, of a piv-

same, sald lever being jointed, so that with-

~out removing it from contact with the cam it

can be bent, and thusmove the valve, and pro-

cally restored to its original straight condition

‘after being bent, substantially as deseribed.

2. The combination, with a valve, of a piv-
oted lever, 60 or 64, operated by a cam for
moving the same, said lever being provided

‘with a knuckle-joint, a lever for bending it

upon said joint, and a spring for causing it
toresumeits original position after being bent,

-substautia-lly as deseribed.

[

very important in the case of large engines, |

- vided with a spring by which it is automati- |

llllll

levers 64 65, and cam 120, for operating the

same, said levers being jointed, as shown, and

the lever 150, for bending both of the levers
64 65 upon said

scribed. |

4. The combination, with the eccentric-rod

- 3. In a gas-engine, the combination, with
the induction-valves and valve-rods, of the

45

joluts, substantially as de-

131, slotted at one end, and provided with the

recess or depression 154, of the link 158, con-
nected to the valve, and provided with a stud,

50

156, passing through said slot, and the slotted

lever 161, pivoted to the rod and arranged to
embrace said stud, substantially as deseribed.

5. The combination, with the eccentric-rod
151, slotted at one end, and provided with the

ver 161, pivoted to the rod and arranged to
embrace said stud, and thelever 157 , connect-

. ed to said link, substantially as deseribed.
16 18 necessary to reverse the action of theen- |

6. In a gas-engine, the combination, with
the induction and ignition valves, of the le-

vers 64 65, and eccentric-rod 131, for operating

the same, said levers being jointed, and said

55

| recess or depression 154, of the link 158, con-
nected to the valve, and provided with a stud,.
156, passing through said slot, the slotted le-

60

65

rod slotted and provided with the recess 154,

as shown, the lever 150, for bending both of

the levers 64 65 upon their joints, the link

158, having the stud 156 extending through
said slot, the slotted lever 161, pivoted to the

rod 151, and the lever 157, connected to the
Iink 158, substantially as described.

In testimony whereof I have hereunto set mv I
two subscribing wit- 75

hand 1n the presence of
nesses. - . - |

- - PETER MURRAY, Jx.
- Witnesses: | S }

J. A. HovEy,
T. H. PALMER.
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