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Application filed March 23, 1912. Serial No. 685,749.

To all whom it may concern:

Be it known that I, Cmaries E. Greex-
LIEF, a citizen of the United States, residing
at Newton, county of Jasper, and State of
Towa, have invented certain new and useful
Improvements in Engine-Gears, of which
the following is a specification.

It is the object of the present invention
to provide an engine of the internal com-
bustion type so equipped that automatic
regulation of the speed of the engine may be
attained by interrupting the supply of fuel
to the engine after the speed has reached a
predetermined value and, more particularly,
by completely stopping the movement of the
valve cam shaft so that the piston and its
connected crank shaft and fly wheel can run
free while the other movable parts of the
engine remain stationary. .

Other objects of my invention are pointed
out more in detail hereinafter, and the de-
tails of my invention will be better under-
stood from reference to the accompanying
description taken in connection with the
drawings forming a part of this specifica-
tion, wherein: )

Figure 1 is a side elevation of the engine
with one of the fly wheels removed to ex-
pose part of the valve gearing, Figs. 2, 3
and 4 are details of the tripping dog, its
cobperating roller disk, and the lever ov
“hook up” whereby the dog is tripped, and

Tig. 5 is a transverse section along line
A—A of Fig. 1 illustrating the geared re-

lation between the crank shaft of the en-
gine and the cam shaft for the valves.

®'In the construction shown, the engine
comprises a water-cooled cylinder 1 having
a fuel inlet or intake 2 and an outlet or ex-
haust port 8. The intake is controlled by
a valve having a vertical spring pressed
stem 4 which is periodically lifted by a cam
5 rigidly mounted on a cam shaft 6, which
passes transversely through and has a bear-
ing in the cast base 7 of the engine. The
cam lifts the valve stem to open the intake,
and the valve is subsequently closed through
the action of its coiled spring. The exhaust
passage 3 is controlled by a valve having a
vertical stem 8 periodically lifted by a sec-
ond cam 9 carried on the cam shaft 6. The
positions and forms of cams 5 and 9 are ar-
ranged to open and close the intake and
exhausts at the proper time intervals to
produce efficient operation of the engine as

a four cycle engine. The cam shaft 6 car-
ries a third cam 10 located outside the cas-
ing of the engine and bearing against a
roller 11 pivoted to a vertical push rod 12,
whereby the sparking mechanism of the
engine 1s timed and controlled. The details
of this mechanism need not here be de-
scribed.

The piston of the engine is connected
through a suitable pitman 18 (Fig. 5) with
a crank 14 which swings within the base 7
of the engine and serves to drive the main
shaft 15. The main shaft 15 carries at each
end a fly wheel, one of which, numbered 16,
appears in Fig. 1, and the other of which
has been broken away in Fig. 5 to disclose
the hub 17 thereof and spokes 18. A gover-
nor is mounted on the main shaft adjacent
to the fly wheel hub 17, this governor com-
prising a slotted collar 19 having lugs 20
and 21 fitted into sockets in hub 17 and
normally pushed outwardly by coiled
springs 22 and 23 seated in said hub and ad-
justable by means of projecting screw plugs
24 and 25. A pair of weights 26 and 27
are pivotally mounted on said hub 17, and
each has a projecting tongue fitted within
the groove of the collar 19 and adapted to
shift that collar along the axis of the main
shaft against the pressure of the coiled
springs 22 and 23, when the engine speeds
up and the governor weights swing outward
under centrifugal action. This governor
with its grooved collar, which moves neaver
the fly wheel as the speed increases and is
pushed toward the crank casing as the speed
decreases, constitutes the control mechanism
whereby driving connection between the
main shaft and the cam shaft is established
or interrupted in governing the supply of
fuel to the engine.

The driving connections between the main
shaft 15 and the cam shaft 6 include a
pinion 28 keyed to the main shaft and mesh-
ing with a time gear 29, which is mounted
on the cam shaft 6, but is not attached there-
to. On the inner face of gear 29 are a pair
of protruding rollers 30 and 31. Opposite
said rollers is a disk 82 carrying a tripping
dog 33. This dog is normally held outward
by a suitable spring 81 in such position that
one of the rollers 30 or 31 will engage with
the dog and thereby establish a driving con-
nection with the disk 32 and with the cam
shatft 6, which is permanently and rigidly
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connected with saild disk. The establish-
ment of such a connection will set the valves
and the ignition cams into motion, control-
ling the supply of fuel to the engine and the
combustion of that fuel in the usual manner.
However, after the engine has reached a
pre-determined speed, the exact value of
which must depend upon the adjustment of
the governor at the fly wheel, the dog 33 is
unlatched, interrupting or breaking the con-
nection between the cam shaft and its driv-
ing elements, thereby allowing the cam shaft
to stop, but permitting other parts of the
engine to run free. The unlatching, or
“hook up” mechanism, whereby this mter-
ruption is insured includes an arm 34 piv-
oted to the crank casing and normally urged
outward therefrom by a coiled spring 35,
this arm, when moved outward by said
spring, serving as a stop for the projecting
finger 86 of the tripping dog, thereby swing-
ing the other end of the dog inward, out of
the path of the moving roller 31. The
“hook up ” device 84 has a lateral extension
37 which engages with the governor collar
19 and transmits the motion of the governor
to other parts of the “hock up,” for when
the collar is drawn away from the extension
37 through outward movement of the gov-
ernor weights 26 and 27, the spring 85 can
push the *hook-up” device 84 upward into
the path of the projecting finger 36, while
an opposite movement of the collar 19 due
to slowing down of the engine will force
inward on the extension 37, thereby com-
pressing spring 35 and unhooking the part
34 and thus releasing the tripping dog.

It will be understood that, when the en-
gine is running above the predetermined or
normal speed, the disconnection at the trip-
ping dog will leave stationary the intake
and exhaust valves, and also the ignition
devices, so that there will be no wear on
these parts. Furthermore, the engine, when
“hooked up” has its cylinder in free com-
munication with the air through the exhaust
port, and the continued rotation of the main
shaft will serve to pump air into and out of
the cylinder, thereby cooling the walls and
avoiding the development of heat which
would occur if there were not this free com-
munication between the cylinder and the

‘outer air while the engine was “hooked up.”

After each interruption in the rotation of
the cam shaft 6 the speed of the engine will
diminish until the grooved collar of the
governor acting on the pivoted “hook up?”
will push the “hock up” beyond engage-
ment with the tripping dog, so that the trip
roller on the time gear will again engage
the tripping dog, thus establishing a driv-
ing connection to the cam shaft and permit-
ting another explosion or series of explo-
sions until the speed is again raised to nor-
mal and the governor again acts. There is

£
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a special advantage in having two trip roll-
ers 30 and 31 on the time gear to engage the
tripping dog. With a four-cycle engine such
as that above described, it is impossible for
the engine to malke more than a single revo-
lution before an engagement of the tripping
dog by one of the two trip rollers will cause
ancther explosion. This Insures a more even
speed than could be obtained were there one
trip roller, for in that case it would be pos-
sible for the engine to make two revolutions
before an explosion occurred.

The disk 32 is cut away at 38 and 89 (Tig.
3) to form cam surfaces for engagement
with the roller 40 mounted on a pivotal arm
41 supported by a coiled spring 42. The
yielding engagement of roller 40 on the cam
surfaces presents a certain impediment to
free rotation of the disk 82 and its attached
cam shaft 6 and insures quick stopping.of
the shaft after the dog 33 has been tripped
to unlatch the engagement with one of the
driving rollers 30 or 31.

Although T have herein shown in detail
the specific embodiment of the present in-
vention, it will be understood that various

features may be modified without departing

from the invention as defined by the ap-
pended claims.

Having described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:

1. In an internal combustion engine, the
combination of control valves, a cam shaft
for actuating said valves at properly timed
intervals, a driving connection for said cam
shaft, and governing means for brealking
said driving connection when the speed of
the engine is above a predetermined magni-
tude.

2. In an internal combustion engine, the
combination of a main shaft, a cam shaft,
intake and outlet valves controlled by said
cam shaft, a driving conmnection between
said shafts, and governing means for in-
terrupting or breaking said = connection
when the speed of said engine exceeds a
predetermined value.

3. In an internal combustion engine, the
combination of a main shaft, a governor
actuated thereby, a cam shaft, valves con-
trolled in their movement by said cam shaft,
a driving connection between said main shaft
and said cam shaft, and hook up means ac-
tuated by said governor and positioned to
break the driving connection to said cam
shaft when the speed of said engine ex-
ceeds a predetermined magnitude.

4. In an internal combustion engine, the
combination of a main shaft, a governor
actuated thereby, control valves for the cyl-
inder of said engine, actuating means for
said valves, said means having a driving
connection with said main shaft, and hook
up means controlled by said governor and
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positioned to break the driving connection
to said valves when the speed of said en-
gine exceeds a predetermined value.

5. In an internal combustion engine, the
combination of a cylinder, intake and out-
let valves for said cylinder, a piston for
said cylinder, a main shaft driven through
said piston, a governor actuated by said
main shaft, a cam shaft operatively posi-
tioned for controlling said valves, a driv-
ing connection between said main shaft and
said cam shaft, said connection including

8

a tripping dog, and hook up means con- '
trolled by said governor and positioned to

break said driving connection by tripping 15

said dog when the said engine reaches a-
predetermined speed.

In witness whereof, I hereunto subscribe
my name to this specification in the pres-
ence of two witnesses.

CHARLES E. GREENLIEF.

Witnesses:

F. H. Beremax,
Grorce CLARK.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”




