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To all ition, it may concern 
3e ii, known that, , IILTON TIBBETTs, a 

citizen of the Cnited States, and resident of 
Detroit. Wayne county, State of Michigan, 

5 have invented certain new and useful in 
provements in Hydrocarbon-Motors, of 
which the following is a specification. 
This invention relates to hydrocarbon 

motors and particularly to the valve mecha 
G nism of four cycle motors. 

One of the objects of the invention is to 
provide a compression relief in a four cycle 
hydrocarbon notor of the type in which the 
main intake and exhaust ports are controlled 

15 by a split ring valve operating in the upper 
part of the cylinder. 

Other objects of the invention will appear 
from the following description, taken in 
connection with the drawings which form a 

20 part of this specification, and in which, 

25 

Figure 1 is a transverse sectional view 
through a four cycle hydrocarbon motor em 
bodying this invention, the valve however 
being in elevation except at one corner where 
the section is substantially on the line 1-1 
of Fig. 5; 

Fig. 2 is a similar section showing the 
main intake port open; 

Fig. 3 is a similar view showing all of the 
30 ports closed; 
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Fig. 4 is a similar view showing the ex 
haust and relief ports open; and 

Fig. 5 is a detail plan view of the split 
ring valve and the lever that operates it. 

Referring to the drawings; 10 indicates 
the crank case upon which the motor cylin 
der 11 is supported, and the crank shaft 12 
in the crank case operates the pistOn 13 
through the connecting rod 14. 
The upper part of the cylinder is shown 

as of slightly smaller diameter and provided 
with a head 15 in which is the spark plug 
16 and priming cock 17. The upper part of 
the cylinder is also formed with intake ports 
18 and exhaust ports 19 arranged adjacent 
each other but in different Zones. A valve 20 
in the form of a split ring is arranged to 
slide in the contracted part of the cylinder 
to control the opening and closing of these 
ports. This valve is formed with a hollow 
body portion 21, which has an opening.at 
one side, thereof for the entrance of an arm. 
22 of a bell crank lever 23, which lever is 
pivoted to a suitable projection on the side. 
of the cylinder, as at 24. The end of the 

arm 22 has a suitable sliding connection with 
the interior of the part 21, so that the os 
ciliation of the arm will cause the valve to 
reciprocate in the cylinder. 
The other arm 25 of the beil crank ever 

has a roller 26 mounted at its free end, which 
roller is arranged in the path of a can 27 
on a shaft 28, which may be operated 
through any Suitable mechanism (not 
shown) from the crank shaft 12 at the ratio 
of one revolution of the dam shaft to two 
revolutions of the crankshaft. 
In Fig. 1 the cam shaft is diagrammati 

cally shown as divided into four segments, 
and it will be observed that when the roller 
26 is operated by that part of the cam in 
dicated by segment at-b, the valve 20 is in 
its lowest position or that shown in Fig. 2, 
which corresponds to the intake stroke of the 
piston, the intake port 18 being wide open. 
When the roller 26 is operating ori segment 
b-c of the cam, the valve 20 is in the po 
sition shown in Fig. 1, wherein both the in 
take and exhaust ports are closed, this cor 
responding to the compression stroke of the 
piston. When the rollier 26 is operating on 
the segment 6-d, the valve 20 is in the po 
sition shown in Fig. 3, and both the intake 
and exhaust ports are closed, this corre 
sponding to the firing stroke of the piston. 
When the roller 26 is on the segment d-di, 
the Valve 20 is in the position shown in 
Fig. 4, and the intake port 18 is closed and 
the exhaust port wide open, this correspond 
ing to the exhaust stroke of the piston. 

it will be understood that the roller 26 is 
kept in contact with the cam 27 by the spring 
29 and plunger 30, which is constantly press 
ing on the arm 22. Also it will be under 
stood that all of these operating parts may 
be properly lubricated by any well known 
i.S. 
As shown in the drawings, the cylinder 

11 is drilled to form a port or passage 31 
which may be termed a relief port, and the 
outlet of this port is controlled manually by 
a petcock 32. The ring valve 20 is shown as 
provided with a downward extension 33 ad 
jacent, the port 31. This extension is pro 
vided with a port 34 which is adapted to reg 
ister with the port 31 at predetermined 
points in the operation of the valve 20. As 
shown in the various views, the ports 31 and 
34 register on the compression stroke, as 
shown in Fig. 1, and in Fig. 4, the valve has 
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been moyed so far upwardly that the exten 
sion is above the port 31, So that Saidport is 
again (en to the cylinder, but as this is on 
the exhaust stroke it is immaterial, so far as 
the operation of the motor is concerned. 
During the intake and firing strokes, the 
port 31 is closed by the valve 20, as shown in 
Figs. 2 and 3 respectively. 
So far as the actual operation of the mo 

tor is concerned, it is not very material 
whether the relief port is open on the firing 
and exhaust strokes, but it is important that 
the port should be closed on the intake 
stroke. as the hydrocarbon mixture is very 
much interfered with and it is very diffi 
cult to get a good firing mixture if this port 

20 

ihe caim 27 is shown as having 

30 

remains open. Hence by the present inven 
tion one of the principal objects has been to 
arrange the valve mechanism so that the re 
lief port is closed on the intake stroke and 
open on part or all of the compression stroke. 

somewhat 
more rise on the segment 6-d than on the 
segm 
ments may be the same if it is not desirable 
to close the relief port on the firing stroke. 

iyaay Inodifications of the invention may 
be grade without departing from the spirit 
or scope of the invention, and the claims are 
intended to cover all such modifications. 

Having thus described my invention, what 
claim and desire to secure by Letters Pat 

ent, is, 
35 

1. In a four cycle hydrocarbon motor, the 
combination with a cylinder having a relief 
part in its wall, of a split ring valve in said 
cylinder for cosing said relief port on the 
intake and firing strokes and for opening 
said port, on the compression and exhaust 
strokes. 2. In a four cycle hydrocarbon motor, the 

ent b-c, but the rises of these two seg 
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combination with a cylinder having main in 
take and exhaust ports and a relief port, all 
in different Zones and above the travel of the 
piston, of a split ring valve in the cylinder 
controlling said ports, and cam aciliated 
nechanism for operating said valve to move 
it do' Wardly to open the intake valve 
while :iosing the exhaust and relief ports on 
the intake stroke, to move it upwardly to in 
termediate position to close the intake and 
exhaust ports and open the relief port on the 
compression and firing strokes, and to move 
it farther upwardly to open the exhaust and 
relief ports while closing the intake port on 
the exhaust stroke. '. 

3. In a four cycle hydrocarbon motor, the 
combination with a cylinder having main in 
take and exhaust ports and a relief port all 
in different Zones and above the travel of the 
piston, of a split ring valve in the cylinder 
controlling said ports, and cam actuated 
mechanism for operating said valve to move 
it downwardly to open the intake valve 
while closing the exhaust and relief ports on 
the intake stroke, to move it upwardly suffi 
ciently to close the intake port, and open the 
reief port, while maintaining the exhaust 
port closed on the compression stroke, to 
move it upwardly sufficiently to close the re 
lief port while maintaining the intake and 
exhaust ports closed on the firing stroke, and 
to move it farther upwardly to open the ex 
haust port while maintaining the intake port 
closed on the exhaust stroke. 

In testimony whereof I affix my signature 
in the presence of two witnesses. 

MILTON TIBBETTS, 
Witnesses: 

MILo L. BAILEY, 
E. GROAT. s 
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