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"UNITED STATES PATENT OFFICE.

FRED P. BENSON, OF HUTCHINSON, KRANSAS.

EXHAUST-VALVE MECHANISM FOR GAS-EN GINES.

931,839.

Specification of Letters Patent.

Application filed July 20, 1908. Serial No. 444 358,

To all whom it may concern.:

Be it known that I, Frep P. Bexsow, a
citizen of the United States, residing at
Hutchinson, in the county of Reno and State
of Kansas, have invented a new and useful
Exhaust-Valve Mechanism for Gas-Engines,
of which the following is a specification.

This invention relates to gas engines of the
four cycle type, and has for its principal ob-
ject to provide a mechanism of simple con-
struction for actuating the exhaust valve at
the proper time without the necessity of em-
ploying a counter-shaft and the complex
mechanism usually associated therewith.

A further object of the invention is to
provide an exhaust valve operating mechan-
ism that is adjustable to operative position
by the pressure of the exploded charge at or
near the end of the working stroke.

With these and other objects in view, as
will more fully hereinafter appear, the in-
vention consists in certain novel features of
construction and arrangement of parts, here-
inafter fully described, illustrated in the ac-
companying drawings, and particularly
pointed out in the appended claims, it being
understood that various changes in the form,
proportions, size and minor details of the
structure may be made without departing
from the spirit or sacrificing any of the ad-
vantages of the invention.

In the accompanying drawings:— Tt igure
1 is a side elevation of a four cycle gas en-
gine provided with a valve operating mech-
anism constructed in accordance with the in-
vention. Fig. 2 is a plan view of the same,
partly in section. Tig. 8 is a detail section
on the line 8—3 of Fig. 2. TFig. 4 is a detail
perspective view of a portion of the exhaust
valve lever and valve rod.

Similar characters of reference are em-
ployed to indicate corresponding parts
throughout the several figures of the draw-
ings.

The engine is provided with a suitable base
or irame A which carries a cylinder B and
1s provided with bearings for the reception
of a main crank shaft C. The crank shaft
is connected to the piston of the engine in
the nsual manner and is provided with a fly
wheel D. At one end of the cylinder is ar-
ranged a suction inlet valve E and an ex-
haust valve F, both of which may be of
any ordinary construction. Secured to the
end of the cylinder is a bracket 10 to which
is pivoted a lever 11 that is arranged to en-

gage the stem of the exhaust valve and open
the same once during each two revolutions
of the crank shaft. The outer end of this
lever is provided with an elongated slot 19
that is arranged to receive the rear end of
an operating rod 13, which during three
successive movements of the piston will re-
main inoperative, but on the fourth move-
ment, that is to say, on the exhaust stroke,
the rear end of the rod will be moved out-
ward to engage a stop 14 at the end of the
lever, so that 1f the rod is then moved end-
wise, the movement will be transmitted
through the lever to the exhaust valve stem
and the exhaust valve will be held open to
permit the expulsion of the products of com-
bustion. The end of the rod 13 and the
seat 14 are slightly tapered to interlock and
holdthe parts together. The slotted portion
12 of the lever acts as a support or bearing
for the rear end of the rod, and the front
end of said rod is pivotally connected to the
upper end of a vertically disposed rocker
arm 15 that is pivoted on a stud 16 project-
ing from the base or frame. The rocker
arm carries an anti-friction roller 17 that
bears against a cam 18 carried by the crank
shatft C and held constantly in engagement
with the cain by means of a helical tension
spring 19. The actuating surface of this
cam 1s somewhat less than one-half its cir
cumference, so that” during the four half
revolutions of the shaft necessary to a com-
plete cycle of operations, the rod will remain
1dle during two of such half revolutions and
will be moved rearward, or in the direction
of the lever 11 during the remaining two
half revolutions.

Tapped through the water jacket and com-
municating with the bore of the main cyl-
inder is a small cylinder 20 which contains
a plunger 21 that is exposed to the pressure
within the cylinder at the completion of the
suction inlet stroke, and at the completion
of the working stroke, but provision is made
for preventing outward movement of the
plunger under the light pressure at the com-
pletion of the inlet stroke, so that the plun-
ger is operated only at the end of the work-
ing stroke. To prevent the escape of gas,
the outer end of the cylinder 20 is closed by
a cap gland 22,

Arranged below the plunger 21 is a guide
rod 23, the outer end of the plunger and rod
being rigidly secured together by a clamp
24, while the inner end of the Tod is ar-
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spaced lugs 25 which are airanged to réceive
the exhaust valve operating rod 13, so that
at the completion of the working stroke of
the piston the valve rod will be forced out-
ward until its free end is it engagement with
the stop 14 of the lever, this occurring im-
mediately before the active portion of the
cam 18 arrives opposite the roller 17.

In engines designed to operate at low
speed, the plunger 21 is arvanged nearer the
crank shaft than in engines designed to op-
erate at high speed, so that sufficient time is
given to enable the valve rod to be shifted
to operative position before the cam starts
to move the rod. In each case the rod will
have been moved into lever engaging posi-
tion by the time the piston completes the ex-
liaust “stroke, and then the cam serves to
force the rod backward and acts through the
lever to maintain the exhaust valve in open
position during the entire working stroke, or
such portion of the stroke as may be deemed
best. At the completion of the working
stroke, the inactive portion of the ¢am comes
opposite the roller 17 so that the rod is free
to move forward and the exhaust valve will
close and then when the plunger containing
cylinder is again opened to the main cylin-
der at the completion of the suction inlet
stroke, the plunger will move inward to
valve rod releasing position, this being pref-
erably accomplished by means of a spring
30 acting on the valve actuating rod, as
shown in Fig. 2. During the next stroke,
that is to say, the compression stroke, the
valve operating rod will be thrown back-
ward by the ¢am, but during this stroke the
end of the rod will ride loosely in the slot
of the lever 11. In order to hold the lever
11 in proper position to be engaged by the
valve rod, the bracket 10 has a slightly
tapered slot 10" through which the lever ex-
tends. The slot peimits free rocking of the
lever during opening of the exhaust valve,
but prevents excess movement in the oppo-
site direction. In order to reverse the en-
gine, it is merely necessary to shift the cam
half way around the shaft.

What is claimed is:

1. In exhaust valve operating mechanism
for gas engines, an exhaust valve lever, an
integral rod, an actuating means for the rod,
a housing upon the lever for one end of the

931,839

rod, the rod working at times freely in said
housing and being adapted at other times to
positively engage at its said end in a seat
formed in the housing, and means under the
control of the pressure in the cylinder for
moving the rod into position for such en-
gagement. ,

9. In exhaust valve operating mechanism
for gas engines, an exhaust valve lever, a
rod integral throughout and arranged for
continuous reciprocation, one end of the rod
having a loosé bearing in said exhaust valve
lever, meéans for continuously re¢iprocating
the rod, the said lever having a stop in the
bearing thereon adaptéd to e positively en-
gaged by the said end of the rod at times;
and means under the control of the pressure
in the eylinder for moving the rod into posi-
tion for disengagement.

- 3. In exhaust valve operating mechanism
for gas engines, an exhaust valve lever; a
rod integral throughout, means acting to
continuously reciprocate said rod; the said
lever being formed with a housing for
loosely receiving one end of the said rod and
in the said housing with a seat having an
angularly disposed wall, the said end of the
rod being beveled and being engageable at
times positively in said seat in the housing
and at all times being free to reciprocate in
the said housing, a reciprocatory member
positively engaging the rod at a point in its
length, and means by which the said mem-
ber is supportéd and under the cohtrol of
the pressure in the cylinder for shifting the
said member to move the rod into position
with its end engaging said seat.

4. Tn exhaust valve operating mechanism
for gas engines; an exhaust valve, a rocking
arm actuated by the shaft of the engine, an
oscillatory valve actuating lever arranged to
engage and open the exhaust valve, said le-
ver being formed with a seat, and a rod con-
nected with the arm and resting with one
end in the seat, the said seat having a por-
tion to be engaged by the said end of the
rod upon lateral movement of the same, and
means under the control of pressure in the
cylinder for so moving the said rod.

In testimony that I claim the foregoing
as my own, I have hereto affixed my signa-
ture 1n the presence of two witnesses.

, FRED P. BENSON.

Witnesses:

A. D. Xrous,
J. C. Krous.
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