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To all whom it may concern:

Be it known that I, Jesse B. Browx, a
citizen of the United States, residing at
Belding, in the county of Tonia and State
of Michigan, have invented certain new and
useful Improvements in Explosive-Engines,
of which the following is a specification.

This invention relates to explosive engines.

The object of the invention is to provide
novel means for operating the inlet and
exhaust valves and regulating the speed of
the engine.

More particularly, the invention has ref-
erence to that type of engines having me-
chanically operated valves, and includes
positive means for governing the exhaust
valve and at the same time controlling the
supply valve, and comprehends in connec-
tion with said means the regulation of the
speed of the engine.

Novel details in the construction and ar-
rangement of parts will be more particularly
pointed out in the specific description fol-
lowing, which for a clear understanding of
the invention should be considered in con-
nection with the accompanying drawings
forming a part hereof, and wherein a pref-
erable embodiment of the invention is dis-
closed for the purpose of illustration.

In the said drawings, Figure 1 is a front
elevation of an engine with my improve-
ments applied, parts being shown in section;
Fig. 2 is a sectional view showing the valve
mechanism enlarged; Figs. 8 and 5 are side
elevations showing modifications of the op-
erating mechanism; and Fig. 4 is a side ele-
vation disclosing the automatic governing
mechanism.

Referring now more particularly to the
drawings, wherein like reference characters
designate corresponding parts throughout
the several views, 1 designates the frame of
an engine, having connected thereto, a cylin-
der 2. :

8 is a power piston, 3> the connecting rod
and 4 the crank shaft upon which is mounted
the balance wheel 5, as is usual in this type
of engines. '

6 is the inlet valve and 7 the exhaust valve.
Secured to the latter and extending without
the casing is a valve stem 7> operatively con-
nected at one end to an elongated lever 8
which latter is in turn pivotally connected
to a downwardly projecting operating rod 9.
The lever 8 is preferably prolonged beyond
the point of connection and the operating

lever 9 is preferably bent at an angle so as
to form a ]Elownwardly extending projection
which is preferably made of such a length
that when the valve 7 is in a closed position
a line passing through the pivotal support
of the lever 8, the extremity of the projec-
tion 15, and the pivotal support of the lever
16, will form substantially a right angle, but
1t 1s evident that the details of this construe-
tion may be materially modified without de-
parting from my invention. The lever 8 is
pivotally supported intermediate its ends on
a bracket 8* projecting upwardly from the
cylinder 2, and the spring 8" secured respec-

tively to the lever 8 and said frame 1 nor-

mally tends to hold the valve 7 to its seat.

10 is an elongated chamber extending lon-
gitudinally of the cylinder and communi-
cating with the transverse chamber 10* and
mounted to one side of the connection be-
tween said chambers and within the trans-
verse chamber is a piston 10° connected to
move with the stem 62 of the valve 6. The
said stem 6* extends through and without
the chamber 10* and is joined to the operat-
ing rod 9 adjacent its lower end in a manner
permitting the rod to have relative sliding
movement. :

11 is the actuating rod having at its lower
end a connection with the crankshaft in a
manner to be hereinafter described and per-
mitting reciprocating movement to said rod,
which latter, it will be noted, is when the
rod 9 is in normal position and the inlet
valve closed, in alinement with said rod 9
and will engage the same to impart upward
movement to the latter. The parts are so
arranged that the engagement between the
rods 9 and 11 takes place just as the piston
is starting on its upward stroke, and the ex-
haust valve remains open during the whole
of the upward stroke of the piston. The
rod 11 is slidably mounted in a bracket 12
secured to the frame 1. The seat in said
bracket for the rod 11 is open whereby the
rod is capable of lateral movement and a
spring pressed binding link 13 normally
holds the link to said seat. A spring 18 is
mounted between the bracket 19 and a cap
or washer 12°, and said cap or washer has a
slot adapted to receive the end of the link
13. A wedge member 12¢ with a series of
notches is inserted between the rod 11 and
the link 13 and by engaging said link 13 in
the different notches of the wedge 12°¢ an ad-
justment of the spring is obtained.
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Assuming now that the rod 11 is given a
constant reciprocating movement by means
of a cam (A Fig. 5) or eccentric (B Tig. 3)
on the crank shaft 4 and the rods 9 and 11
are in alinement the actuating rod 11 as it
rises will strike the operating rod and open
the exhaust valve 7. On the contrary, if
the inlet valve 6 is open the operating rod,
by reason of its connection with the stem 6*
will be out of alinement and the rod 11 will
pass by the said operating rod 9 without
striking it. As the valve 6 closes the rod 9
will abut against the rod 11 and foree it

out of position, the spring 13* yielding and

tending to draw the rod 11 back to its seat
in the guide. Now as soon as the movement
of the cam or eccentric permits the rod 11
to descend, the closing of the valve 6 is
effected by the pressure of the gas inside the
cylinder on the valve 6 and on the piston 10"

It is evident that by regulating the ten-
sion of the spring 13* you likewise regulate
the degree of resistance to the closing of the
valve and the proportion of the charge
forced into the auxiliary chamber 10, there-
by regulating the degree of compression and
consequently the force of the explosion.
The parts are so constructed and arranged
that the valve 6 will be kept closed by the
force of the explosion and can only open at

each alternate revolution of the engine.

The cam or eccentric on the shaft 8 is so ad-
justed as to impart upward movement to
the rod 11 at the same time that the piston
moves upward but slightly in advance there-
of so as to open the exhaust valve 7 on the
return after each explosion since at this
time the inlet valve will be closed and the
rods 9 and 11 in alinement. When the next
upward movement of the rod 11 commences,
however, that is, after taking in a new
charge, the inlet valve 6 will be open and
the rod 9 out of alinement with it and the
rod 11 will, therefore, pass thereby as above

; described without opening the exhaust valve.

Suitable means may be provided for pre-
venting the formation of a vacuum behind
the piston 10° such as would preclude the
opening of the valve 6. In the instance
illustrated, it will be observed that the pis-
ton stem 6° is devoid of packing beyond the
piston 10° with the result that the chamber
outside of the piston acts as a dash pot and
does not materially resist the opening of the
valve but only moderates the jerk that it
might otherwise give. The fitting being
loose and devoid of packing, prevents any

serious vacuum formation.

In addition to the means before referred
to for controlling the speed of the engine,
by controlling the force of the explosion, it
is found desirable to introduce 'a -supple-

mentary governing mechanism for automati-

cally governing the actuation of the lever
8. and consequently regulating the speed of

977,779

the engine by causing it to miss explosions.
Said means comprises a governing cam ap-
plied directly to the balance wheel or by any
other means caused to revolve with the en-
gine shaft. This cam when the speed of the
engine increases, beyond the normal, oper-
ates through the medium of intermediate
connections, to lock the lever 8, in its raised
position, thereby maintaining the exhaust
valve 7, open and preventing the- drawing
into the cylinder of a new charge. This
governing mechanism comprises a segmental
shaped member or cam, 14, pivoted at one
end, 142, preferably to -one of the spokes of

the balance wheel 5, but which may be

mounted in any desired way so as to revolve
with the engine shaft; a spring 14* connect-
ing respectively with said governing cam
and wheel, tending to hold the cam inward;
a friction roller, or pin, 152 mounted at the
lower end of a rod, 17, which passes slid-

ably through a guide 18, mounted on a frame

of the engine; a lever 16, preferably L
shaped, pivotally mounted intermediate to
its extremities on the frame of the engine,
and having -one extremity pivotally con-
nected to the rod 17 and the other adapted to

engage with the extremity of the rod 15.

The rod 17 is normally kept pressed down-
ward by a spring 182 but if the speed of the
engine increases beyond the normal, the ex-
tremity of the cam will move outward and
will strike the friction roller on the end of
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the rod 17 thus raising the lever 16 at sub- -

stantially the same time as the exhaust valve

is opened by the rod 9, so that the extremity

of the lever 16 will engage with the ex-
tremity of the projection 15, and prevent
the valve 7 from closing in time to take in
a new charge and this condition will con-
tinue until the speed again dreps to the nor-
mal, when the lever, 16, will drop to the po-
sition shown in Fig. 1 and the engine will
again act in the normal manner, taking a
charge at each alternate revelution.

It being noted that the balance wheel 5
revolves in the direction indicated by the
arrow in Fig. 4, the cam 14 will be forced
outward by centrifugal force due to its in-
ertia, since in its normal position the point
of the cam. is in advance and slightly out-
side of the bar 14=

‘What I claim is—

1. In an explosive engine, having a main
cylinder with an inlet port and valve and an
exhaust port and valve, an operating rod
for the exhaust valve, and an actuating rod
operatively connected with a cam or -eccen-
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tric on the engine shaft, and means whereby -

said actuating rod will be separated from
the operating rod when the inlet valve is
open, but is adapted .to contact with said
rod when the inlet valve is closed -the rela-
tive positions of the rods being governed by
the position of the inlet valve.
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2. In an explosive engine, a main shaft
having a cam thereon, an actuating rod hav-

g at its lower end a cam lever engaging
directly with said cam, an inlet valve for
the engine, an exhaust valve for the engine,
an operating rod for the exhaust valve and
means whereby the actuating rod may move
relative to and with said operating rod, ac-
cording to the movement of the inlet valve.

3. In an explosive engine, a main cylinder

having an inlet valve, an exhaust valve, an
operating rod for the latter, a reciprocating
rod adapted to move into and out of contact
with and actuate said operating rod to open
and close the exhaust valve according to
the opening and closing of the inlet valve,
and a yieldable guide for the actuating rod
permitting the same to move out of aline.
ment with the operating rod and permitting
the inlet valve to close when the rods are
out of alinement.

4. In an explosive engine, a main cylinder,
an inlet valve, an exhaust valve, an operat-
ing rod for the latter, an actuating rod for
the exhaust valve, and slidable connection
between the stem of the inlet valve and said
operating rod whereby independent recipro-
cating movement may be imparted to the
operating rod and exhaust valve without dis-
turbing the position of the inlet valve.

5. In an explosive engine, a main cylinder,
an inlet valve, an exhaust valve,an operating
rod for the latter, an actuating rod for the ex-
haust valve, and slidable connection between
the stem of the inlet valve and said operat-
ing rod whereby independent reciprocating
movement may be imparted to the operating
rod and exhaust valve without disturbing
the position of the inlet valve, and means
for maintaining the actuating and operating
rods in position to hold the exhaust valve
open when the speed of the engine exceeds
the normal.

6. In an explosive engine, the combination
of a main cylinder having an inlet and ex-
haust valve, an operating rod for the latter
operatively connected with the inlet valve to
move therewith and have independent rela-
tive movement, a reciprocating rod for the
operating rod arranged normally in line
with the operating rod whereby it will actu-
ate the latter to open and close the exhaust
valve, and means whereby upon the opening
of the inlet valve the operating rod will be
moved with said valve and out of the path
of the reciprocating rod.

7. In an explosive engine, the combination
of a main cylinder having an inlet and ex-
haust valve, an operating rod for the latter
operatively connected with the inlet valve

8

to move therewith and have independent
relative movement, a reciprocating rod for
the operating rod arranged normally in line
with the operating rod whereby it will actu-
ate the latter to open and close the exhaust
valve, and means whereby upon the opening
of the inlet valve the operating rod will be
moved with said valve and out of the path
of the reciprocating rod, and a yieldable
support for the actuating rod permitting the
same to move laterally by the closing of said
inlet valve.

. 8. In an explosive engine, the combination
of a main cylinder, an inlet valve and ex.
haust valve, an operating rod for the ex-
haust valve, an actuating rod for the operat-
ing rod adapted to reciprocate and impart
movement to the operating rod to open and
close the exhaust valve, one of said rods
having an operative connection with the
inlet valve whereby according to the move-
ment of the latter the rods will be alter-
nately brought into and out of alinement.

9. In an explosive engine, the combination
of a main cylinder, an exhaust valve, an
operating lever connected to said exhaust’
valve, a revolving wheel and a swinging
governor, comprising a cam pivotally
mounted so as to revolve with said shaft, a
lever having one extremity adapted to en-
gage with the extremity of said operating
lever, and the other operatively connected to
one extremity of a rod, the other extremity
of which is adapted to engage with said cam.

10. In an explosive engine, the combina-
tion of a main cylinder, an exhaust valve,
an actuating rod, a revolving wheel, and a
governor comprising a cam shaped swing-
mg arm pivoted at one end to the wheel
and adapted to engage said rod, the swing- 100
Ing arm being constructed and arranged
whereby it is forced outwardly by the cen-
trifugal force due to its inertia.

11. In an explosive engine, the combina-
tion of a main cylinder, an exhaust valve, 105
an operating lever connected to said exhaust
valve, a revolving wheel and a swinging
governor comprising a cam pivotally mount-
ed so as to revolve with said wheel, the free
end of the cam being normally in advance in 11¢
the rotation of the wheel, a lever adapted to
engage the operating lever and a rod opera-
tively associated with said lever adapted to
engage with said cam.

In testimony whereof I affix my signa- 115
ture, in presence of two witnesses.

: JESSE B. BROWN.

Witnesses::

W. D. Barrov,
R. A. Reyw~orps,
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