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T'o all whom it may concern:

Be 1t known that T, WirLiam R. Hargis, a
citizen of the United States, residing at Co-

lumbus, in the county of Franklin and State

of Ohio, have invented certain new and use-
ful Improvements in Explosive-Engines, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

This mvention relates to explosive engines,
and the object of the same is to provide an

explosive engine with means for controlling

the inlet and exhaust valves thereto, where-
by the feeding of the fuel to the I
be mnterrupted when the speed of the engine
exceeds a certain predetermined limit and
will be automatically started again when the
speed ot the engine falls below that limit.

With this object in view my invention con-
sists In certain novel features of construction
and in certain parts and combinations here-
mmafter to be deseribed, and then more par-
ticularly pointed out in the claims. |

In the accompanying drawings, Figure 1
1s a side elevation of a portion of an explosive
engine embodying my invention; Fig. 2 is an
end elevation of the same; Fig. 3 is a top

plan view of the valve-operating levers con-

nected one to the other; Figs. 4 and 5 are de-
tail views of the valve-operating levers, de-
tached one from the other; and Fig. 6 is a
sectional detail view showing the form of con-
nection between the lever and valve stem.
In these drawings, I have illustrated the
preferred form of my invention and have
shown the same as applied to an engine of
usual construction comprising a cylinder 1
and a chest 2 contalning the inlet and ex-
haust valves, which valves are provided with
valve stems 3 extending downwardly through
the bottom of the chest 2 and provided with
sumitable springs for holding the valves nor-
mally in their closed position. Each Spring
s here shown as consisting of a spiral Spring
4 coiled about the stem 3 and engaging the
bottom of the chest 2 at its upper end and a
suttable nut 5, mounted on the stem 3, at its
lower end. The stem of the exhaust valve
only is here shown, that of the inlet valve be-
ing located directly behind the stem of the
exhaust valve and being identical therewith.
Sultable means are provided for positively
operating the stems 3 of the inlet and ex-
haust valves:for openingsthelsame; at>the

cylinder will :

J
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| proper time to permit the feeding of the fuel

totheengine and the exhausting of the burned
charge therefrom. This operating. means is
preferably of such a construetion that each
valve may be operated independently of the
other, but the operating means for the two
valves are so connected that, when the ex-
haust valve is in its open position, the oper-
ating mechanism for the inlet valve will be
held in an inoperative position with the valve
closed. The operating mechanism which I
prefer to employ consists of levers 6 and 7 :
pivotally supported by a fixed part of the en-
gine and connected at one end to their re-
spective valves and having their other ends
extending to the opposite side of the cylinder
or to some other suitable point where they
are engaged by suitable actuating mechan-
1sm for rocking the same about their pivotal
supports and operating said valves.
construction which I prefer, the outer lever 6
actuates the exhaust valve and is supported
upon a short shaft 8 mounted in apertured

In the
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lugs 9 depending from the lower side of the

cylinder 1, the lever 6 being provided with a
suitable bearing aperture which is preferably
elongated to form a bearing sleeve 10. The
forward end of the lever 6 may be operatively
connected with the valve stem 3 in any
suitable manner, but I prefer the connection
herein shown which consists in screw-thread-
ing the lower end of the valve stem 3 and

mounting thereon a screw-threadedsleeve 32,

having enlarged portions or collars 12 nearits
upper and lower ends, thus providing a re-
duced space between said collars adapted to
receive the bifurcated forward end 11 of the
lever 6, which is preferably rounded to per-
mit of a limited pivotal movement relatively
tosaidsleeve. Oneofthecollars12, preferably
the upper one, has its edges fl
a wrench grasp, and the end of the valve
stem 3 1s provided with a suitable wrench
grasp to enable the same to be rotated rela-
tively to said sleeve. A suitable jam nut 123
is mounted on the stem 3 beneath the sleeve
3 to hold the same in its adjusted position.
The opposite end of the lever 6 extends to the
opposite side of the cylinder 1 and is there
adapted to be engaged by suitable means for
rocking the same about its pivotal center.
This end of the lever is preferably provided
with a suitable antifriction roller 13, jour-

attened to form
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the lever. ‘I prefer to construct this lever | weights 29

with an offset, as shown, which 1s provided
by securing that end of the lever, which 1s
connected to the valve stem, to the outer end
of the bearing sleeve 10 and securing the op-
posite end of the lever to the inner end of the

bearing sleeve, thus providing an elongated
bearing for the lever, and, at the same time,

locating a portion of the lever close to the in-
ner end of the supporting shaft. Thelever 7
is mounted upon the lever 6 in such a manner
as to have a free pivotal movement independ-
ently of the movement of the lever 6, but n
such a manner that, when the rear end ot
the lever 6 is depressed to hold the exhaust
valve open, the rear end of the lever 7 and 1ts
pivotal support will both be depressed so as
to hold the end of the lever out of engage-
ment with its actuating mechanism and pre-
vent the opening of the inlet valve. This
support is preferably provided by mounting
a stud shaft 15 on the lever 6 between the
bearing sleeve 10 and the point where said
lever is engaged by the actuating mechanism
and in journaling the lever 7 on said stud

shaft, this lever being provided preferably

with an elongated hub or bearing sleeve 16 to

lever is also bifurcated at its forward end, as
shown at 17, to engage the stem of the inlet
valve, to which it is secured in the same man-
ner as is the lever 6 to the stem of the exhaust
valve, and is also provided at its rear end
with an antifriction roller 18 mounted 1 a

recess 19 formed near the rear end of the

lever. _
The means for actuating the levers 6 and 7

to rock the same about their pivotal sup-
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ports and operate said valves may be of any
suitable construction, but I prefer to employ

suitable cams 20 and 21 which are mounted

on a rotary part of the engine and are so ad-
justed as to engage the rear ends of the mlet

“and exhaust valve operating levers at the

proper time to open the same. These cams
are preferably mounted on a shaft 22, ex-
tending rearwardly
rotating from the main shaft of the engine by
suitable mechanism. Suitable means are
supplied, and adapted to be actuated by the
covernor, when the speed ol the engime ex-

ceeds a certain predetermined limit, for lock-

ing the rear end of the exhaust valve operat-
in.gillever in its lowermost position, with the
exhaust valve open, and thus holding the
inlet valve operating lever in an moperative
position with the inlet valve closed. In the
construction here shown, the governor shaft
23 is mounted in a bracket 24, extending up-
wardly from the bearing 25 which supports
the rear end of the shaft 22, and 1s provided
with a bevel pinion 26 adapted to be engaged
by a bevel gear 27 mounted on the shaft 22.
The governor is of the usual type and con-
sists of the usual arms 28 provided with

afford the same ample bearing surface. This

along the cylinder and

886,500

at one end and having their other
ends connected to a collar 30 slidably mount-
ed on the shaft 23 and held against rotation
thereon so that, as the shaft 23 revolves, the
balls 29 will be moved outwardly by centrit-
ugal force and the collar 30 will move up-
wardly on the shaft 23." The collar 30 1s eon-
nected to a second collar 31 having an annu-
lar groove 32 therein, which groove is adapted
to receive a trunnion collar 33 carried by one
arm 34 of a bell crank lever which 1s jour-
naled on a suitable shaft 35, which 1s mount-
ed on an arm 36 of the bracket 24 and is held
therein by a set screw 37. The other-and
longer arm 38 of the bell crank lever extends
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downwardly such a distance that 1ts lower -

end terminates in such a position that 1t may
be moved into engagement with a part of the
lever 6 when said lever 1s in 1ts lowermost
position. To this end, the extreme lower
end of the arm 38 is provided with a straight
flat surface and the rear end of the lever 6 1s
extended slightly beyond the point of en-
gagement with the cam 21 and is provided
with a suitable projection 39 adapted to en-
oage the lower end of the arm 38.  This pro-

85
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jection preferably consists of the squared

head of a bolt 40 which is passed through the
extension on therear end of the lever. Thus,
when the speed of the engine rises, the gov-

95

ernor will move the bell crank lever about 1ts

pivotal center and cause the lower end of the
arm 38 to come into engagement with the
side of the projection 39, and, when the cam

21 depresses the lever 6, the end of this arm

will pass above said projection and prevent
said lever rising under the influence of the
spring 4 on the valve stem 3. The length of
the arm 38 is preferably such that the lever
6 has a slicht movement beneath the lower

end thereof and is adapted to be engaged by
| the cam 21 and actuated through this hmited

space, thus moving the projection 39 out of
engagement with the lower end of the arm 38
at each revolution of the cam 21 and thereby
releasing the arm 38 and permitting the same
to be moved out of the path of the arm 39
when the speed of the engine falls below said
[1mat.
position, with the exhaust valve open, the
rear end of the lever 7, together with 1ts
pivotal support, comprising the stud shaft 15
nterposed between the bearing sleeve 10 and
the point where the lever 6 is engaged by the

cam 21, and engaging the bearing sleeve 16-

on the lever 7, will be moved downwardly to

such an extent that the rear end of said lever
7 will be moved out of the path of the cam.

20 and said lever will be rendered moperative
and the spring on the stem of the inlet valve
will hold the same in its closed position, thus

permitting the piston to reciprocate within
the cylinder 1 without drawing in a charge
Suitable means may also be pro--

of fuel.
vided for automatically cutting out the spark
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When the lever 6 is located in this
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m the cylinder, but as this forms no part of
the present invention, it is not here shown.

The operation of the device will be obvious
irom the foregoing description, and it will be
apparent that I have produced an explosive
engine having a positively operated air and
fuel valve and that 1 have provided means
actuated by the governor for controlling the
operation of said air and fuel valve, whereby
the feed of the fuel to the explosive chamber
of thé engine may be controlled and the feed
cut off and the exhaust valve opened when
the speed of the engine exceeds a certain pre-
determined limit, and the feed of the fuel
automatically restored when the speed falls
below said limit. '

1 wish it to be understood that I do not de-
sire to be limited to the exact details of con-
struction shown and described, for obvious
modifications will oceur to a person skilled
m the art.

Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent, is:—

1. In a device of the character described,
the combination, with the inlet and exhaust
valves, of a lever pivotally supported from a
fixed part of the engine and adapted to op-
erate one ot said valves, a second lever pivot-
ally supported from the first-mentioned lever.
and adapted to operate the other valve, and

independent means for actuating each of
said levers.

2. In a device of the character described,
the combination, with inlet and exhaust
valves, of a lever pivotally supported from a

hixed part of the engine and adapted to op-

erate one of said valves, means for operating
sald lever, a second lever pivotally mounted
on the first-mentioned lever at a point be-
tween its pivotal support and said actuating
means and adapted to operate the other
valve, and means for actuating the last-
mentioned lever. *
3. In a device of the character described,
the combination, with the inlet and exhaust
valves, of a lever having a bearing formed
therein, a shaft carried by a fixed part of the
engine and engaging said bearing, one end of
sald lever being adapted to operate one of
sald valves, means adapted to engage the
opposite end of said lever to actuate the
same, a second lever mounted on the first-
mentioned lever and having its fulerum in-
terposed between said bearing and said
actuating means, one end of said second
lever being adapted to operate the other
valve, and means adapted to engage the

3

opposite end of said lever to actuate the
same. -

4. In an explosive engine, the combina-
tion, with a cylinder, inlet and exhaust
valves therefor, stems for said valves, and a
governor, of a lever pivotally supported
from a fixed part of said engine and having

one end adapted to engage the stem of said -

exhaust valve, means actuated by said en-

gine for engaging the opposite end of said

lever to move the same about its pivotal
center, a second lever pivotally mounted on
sald first-mentioned lever at a point inter-
mediate its pivotal support and said actuat-
Ing means, said second lever having one end
adapted to engage the stem of said inlet
valve, and means actuated by said engine
for engaging the opposite end of said second
lever and moving the same about its pivotal
support, and means controlled by said
covernor for locking said first-mentioned
lever in such a position as to retain said ex-
haust valve in its open position.

5. In an explosive engine, the combina-

tion, with a cylinder, inlet and exhaust
valves therefor, and stems for said valves, of
a lever pivotally supported from a fixed part
of sald engine, a second lever pivotally sup-
ported from said first-mentioned lever, the
forward ends of said levers being adapted to
engage the stems of said exhaust and inlet
valves, respectively, and to operate the
same, cams rotatably mounted on said en-
gine and adapted to engage the rear ends of
sald levers to move the same about their
pivotal centers, a pivoted lever adapted to
engage sald first-mentioned lever to hold the
rear end thereof in its lowermost position,
and a governor adapted to operate said
pivoted lever to move the same into and out
i)f engagement with said first-mentioned
ever.

6. In a device of the character described,

the combination, with a valve , & valve stem

having a screw-threaded portion between its
ends, a wrench grasp at its lower end, and an
actuating lever having a bifurcated end, of a
screw-threaded sleeve mounted on said valve

stem and having a reduced portion between

its ends adapted to receive the bifurcated
end of said lever, and means for holding said
sleeve against rotation.

In testimony whereof, I affix my signature

in presence of two witnesses.

WILLIAM R. HARRIS.
Witnesses:
Epwarp L. REED,
HarrieT L. HAMMAKER.
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