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My current invention pertains to inter 
nal-combustion engines or motors, and deals 
more particularly with the lubrication there 
of, and especially with the withdrawal of 
some of the lubricating oil to improve the 
operating conditions and efficiency of the 
engine, and, in some cases, with the use of 
such oil to lubricate other portions of the 
engine. 
In some internal-combustion motors, par 

ticularly those of the Knight or sliding 
sleeve and sliding valve types, having one 
or more reciprocatory sleeves or valves be 
tween the sliding pistons and the cylinder 
walls, there is a tendency for an undue quan 
tity of the lubricating oil to pass or flow 
up about the valves and/or between the 
sleeves, and/or between the outer sleeves 
and the cylinder walls, and to be drawn 
into the intake-manifold or admission-ports 
or combustion-chamber of the cylinder by 
reason of the suction thereat and to be con 
sumed or burned in the cylinders without 
resulting advantage and with a substantial 
loss of oil. 
This travel of the oil is seemingly occa 

sioned in part by the slight sidewise or lat 
eral movements of the sleeves due to the 
operating angularity or obliquity of the ec 
centric-rods which actuate them, and in part 
by the sub-atmospheric pressure condition 
at the intake-ports of the engine and in the 
intake-manifold and combustion-chamber of 
the cylinder. 
To overcome or eliminate this undue and 

needless consumption of oil is one of the 
primary objects and leading purposes of the 
present invention, the cause of such exces 
sive use of oil heretofore having been much 
of a mystery, so that this invention may be 
said to reside partly in the discovery of the 
source of the oil loss, and in some measure 
in the means for removing the difficulty. 
To assist those skilled and trained in this 

art in understanding the structural features 
and the operating benefits to be derived 
from the employment of this invention, in 
the accompanying drawings, forming a part 
of this specification, and throughout the 

views of which like reference characters 
have been employed to designate the same 
structural elements, present desirable embod 
iments of the invention have been illustrated. 

In these drawings 
Fig.1 shows, partly in elevation, partially 

in section, somewhat diagrammatically, and 
also on different scales, an embodiment of 
the invention as applied to a sleeve-type of 
internal-combustion engine having a pair of 
reciprocatory sleeves for each cylinder: 

Fig. 2 is a fragmentary elevation of a por 
tion of the outer sleeve shown in Fig. 1; and 

Fig. 3 illustrates fragmentarily a similar 
embodiment as applied to an engine having 
only one sleeve between the piston and the 
cylinder. 

Referring first to the structure depicted in 
Figs. 1 and 2, it will be observed that each 
cylinder 11 of the multi-cylinder engine, 
equipped with the inlet and exhaust ports 12 
and 13, respectively, has the usual, tele 
scoping, reciprocatory, inner and outer 
sleeves 14 and 15 operated in the customary 
manner by suitable eccentrics and their con 
necting-rods 16 and 17. 

Inside of the sleeves is the common, sliding 
piston 18 connected to the engine crank 
shaft (not shown) by a connecting-rod 19, 
as is usual in mechanisms of this type. 
The outer sleeve 15 has the customary in 

take and discharge ports 20 and 21, and the 
companion, inner sleeve has similar co-oper 
ating ports 22 and 23, both sets of such open 
ings, by the sliding movements of the sleeves, 
being brought at the proper moments into 
coactive register with one another and with 
the corresponding ports of the cylinder. 
On its exterior surface, the outer sleeve 

15 has a plurality of longitudinally-spaced, 
shallow, circumferential, horizontal, oil 
grooves 24, 24, the upper ones of which ex 
tend all the way around the sleeve, the lower 
ones, for a reason unnecessary to explain 
here, reaching almost, but not quite, around 
the whole circumference; the inner sleeve 
14 being similarly supplied with external oil 
grooves or channels 25. 
Such outer sleeve 15 of each engine 

cylinder is longitudinally slotted or cut 
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37, thereby providing a cavity which is in 
communication with a plurality of the sur 
face oil grooves, or channels 24 of the outer 
sleeve and 25 of the inner sleeve. 
As is clearly shown, the engine-cylinder 

wall, below and longitudinally in substantial 
register with the cylinder-admission port of 
the intake-manifold 12, has an opening or 
port 26 extended therethrough in register 
with the slot or recess 37, and connected by a 
short pipe 27 to a horizontal, tubular mani 
fold 28 located alongside of the several 
cylinders of the multi-cylinder engine, and, 
in like manner, operatively connected to cor 
responding ports in the side-walls of all of 
them. 
Conduit 28 is connected by a pipe 29 and a 

communicating passage 31 through the side 
wall of the engine to the annular sealing 
head compartment 32 above the top ends 
of the sleeves at a point practically in length 
wise register with the port 26 and the inlet 
port of the cylinder, the diametrically op 
posite side of such ring-shaped space or 
chamber being connected by a passage 33 
through the engine-wall, an associated pipe 
34, and a manifold 40, to the single intake 
pipe 30 of an oil-rectifier 35 of known con 
struction, similar to, or like, that of United 
States Patents Nos. 1435,561 and 1,502,921, 
and the top part of such oil-separator or 
refining-appliance is joined by a pipe 36 to 
the intake-manifold of the engine, whereby 
the suction of such manifold is exerted in 
and through the rectifier, the sealing-head 
compartment and the various connections to 
the cylinder-port 26 of each cylinder. 
The manifold 40 is connected to all the 

several pipes, 34 of the plurality of engine 
cylinders and is in communication with the single rectifier inlet-pipe 30, so that a single 
oil-refining appliance is used for the whole 
engine. 
Owing to the length of the slot or cavity 

37, it is constantly subjected to the specified 
suction action at the port 26, and conse 
quently the oil is withdrawn in large meas 
ure from the upper oil-grooves of both 
sieeves and is delivered into the rectifier 
after passing through the sealing-head com 
artment, thus preventing such excess oil 
E. the cylinder-port of the in 
take-manifold 12, or the latter, the suction 
in which would otherwise abstract the oil 
traveling up the sleeves and cause its en 
trance into and combustion in the cylinders. 
Owing to the fact that the connecting 

rods actuating the sleeves operate at an 
angle thereto, there is a tendency to rock or tilt the sleeves slightly sidewise, thereby 
causing a pumping action tending to feed 
the oil upwardly of the sleeves in undue or 
unnecessary amount, and by the simple 
means provided, such surplus oil is drawn 

heat, i 
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off or removed before it reaches the influence 
of the suction existing at the admission or 
entrance ports of the cylinders and in the 
intake-manifold. 

It was the discovery of this peculiar oper 
ation which led to the development of this 
novel and approved means for overcoming 
or remedying the difficulty. 
This oil thus abstracted from the several 

engine-cylinders is discharged into their 
sealing-head compartments above the points 
where it was removed from the sleeves, and 
here it lubricates those portions of the 
sieeves above the cylinder intake-ports which 
may possibly be deprived of adequate lubri 
cation by reason of this oil removal from 
below. 

In some instances an excessive amount of 
oil may find its way along other sections of 
the sleeves into these sealing-head compart 
ments, and by withdrawing the oil there 
from this surplus, as well as that withdrawn 
from the sleeves below the cylinder intake 
ports, is delivered into the rectifier 35, the 
upper portion of which may be heated by 
at least a portion of the hot exhaust-gases 
from the manifold 13 passing through the 
pipes 38, 38 provided for that purpose, and 
which connect with a casing enclosing the 
upper section of the rectifier. - 
The oil thus abstracted from the engine 

and fed to the rectifier or separator, is or 
dinarily mixed with other oil requiring re 
claiming, taken from other parts of the en 
gine, and the oil purified in the refining 
?????????????;"; under the action of the sub-atmos 
pheric pressure therein, and also under the 

that is desired, is delivered from 
the rectifier, either continuously or inter 
mittently, to the lubricating system of the 
engine, as, for instance, through a return 
pipe 39 from the lower portion of the recti 
fier to the engine crank-case. 
The oil drawn off from around the sleeves 

need not indispensably be reclaimed or 
purified, but where other impure oil taken 
from the engine requires reclaiming, it is 
convenient to withdraw all of such oil by 
the suction specified and to return it to the 
engine crank-case or other portion of the 
engine lubrication-system after reolamation. 
It is to be understood that the lubricating 

oil may be fed to the pistons, sleeves and 
cylinder-walls in any approved manner, as 
by being splashed thereon through the action 
of the piston connecting-rods, or by a force 
feed system, or by the two combined if pre 
ferred. 
From the foregoing it will be apparent 

that the excess oil which heretofore has been 
consumed in the engine by reason of being 
drawn into the inlet-ports or intake-mani 
fold or combustion-chamber of the cylinder, 
due to the suction present therein, is taken 
of or withdrawn before it can reach such 
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ports or chamber, and is returned to the en 
gine for further use, rather than being use 
lessly burned in the engine, and all of this 
is accomplished without permitting any por 
tions of the sleeves to receive insufficient oil 
for proper lubrication purposes. 
In some cases it is possible to construct an 

engine of the general Knight type and enn 
ploy only one reciprocatory sleeve between 
each piston and its cylinder wall, and the 
manner in which my invention may be in 
corporated conveniently in such a structure 
is illustrated in Fig. 3. 

In this instance the sleeve 41 has the ex 
ternal grooves or channels 42, and a plu 
rality of the upper ones are connected to 
gether by a longitudinal groove or channel 
43 in register with the cylinder-port 26. 

It is to be noted, however, that such 
lengthwise groove or channel 43 in this case 
does not extend through the sleeve, but is 
merely present on its outer surface con 
necting the circumferential channels. 
Inasmuch as this appliance operates prac 

tically the same as the one already described, 
no further statement with respect to the 
same is needed. 
This invention is susceptible of a variety 

of embodiments in satisfactory form, and 
those set forth are presented merely by way 
of example. 
For instance, if preferred, the means for 

causing the abstracted oil to traverse the 
sealing-head compartment may be omitted 
and the oil may be drawn directly into the 
rectifier; and, if desired, even the latter 
may be omitted so long as suitable means 
are provided for drawing off the oil from 
the sleeves in the general manner indicated. 

It should be remembered that the struc 
tures illustrated and described may be 
otherwise modified in mechanical details 
more or less radically without departure 
from the heart and essence of the inven 
tion as defined by the appended claims and 
without the sacrifice of any of its material 
benefits and advantages. r 
Although I have indicated the length of 

the longitudinal slot or groove in the slid 
ing sleeve as sufficient to communicate with 
the cylinder-port at all times during the 
reciprocation of the sleeve, it should be 
borne in mind that the dimensions of such 
groove or slot may be varied, or, in fact, 
such slot or groovenay be entirely omitted, 
and the withdrawal of the oil may be con 
tinuous or intermittent as may be required 
or preferred. 
I claim: n 
1. In an internal-combustion engine, the 

combination of an engine-cylinder having 
inlet and exhaust ports, movable means in 
said cylinder controlling said ports, means 
to move said controlling means, a movable 
piston in said cylinder, means to supply 

3 

lubricating oil to said controlling means and 
cylinder, and suction means acting substan 
tially in longitudinal register with said in 
let-port to withdraw the excess of said lu 
bricating oil to prevent such excess oil from 
being drawn into and by the suction in the 
combustion-chamber of the cylinder and said 
inlet-port. 

2. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a reciprocatory 
member in said cylinder controlling at least 
one of said ports, means to supply lubricat 
ing oil to said member and cylinder, a mov 
able piston in said cylinder, said cylinder 
having a port through its wall in approxi 
mate longitudinal register with said inlet 
port and spaced from the latter in the di 
rection of oil supply to said member and 
cylinder, and suction means to withdraw the 
excess oil through said cylinder-port, there 
by preventing its being withdrawn into and 
by the suction at said inlet-port and the com 
bustion-chamber of said cylinder. 

3. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a channeled mova 
ble member in said cylinder controlling said 
inlet-port, means to move said member, a 
movable piston in said cylinder, means to 
supply lubricating oil to said member and 
cylinder, said cylinder having a port through 
its wall in approximate longitudinal regis 
ter with said inlet-port, means to withdraw 
the excess oil through said cylinder-port 
from the channel of said member, thereby 
preventing its being withdrawn into and by 
the suction at said inlet-port and in the com 
bustion-chaniber of said cylinder. 

4. In an internal-combustion engine, the 
combination of an engine-cylinder having in 
let and exhaust ports, a transversely, exter 
nally channeled reciprocatory member in 
said cylinder controlling said inlet-port and 
having a longitudinal recess communicating 
with said channel and in substantial longi 
tudinal register with said inlet-port, means 
to reciprocate said member, means to sup 
ply lubricating oil to said member and cyl 
inder, the latter having a port through its 
wall in approximate longitudinal register 
with said inlet-port and said recess, a piston 
in said cylinder, and means to remove the 
excess oil through said cylinder-port from 
the recess and channel of said member there 
by preventing its being withdrawn into and 
by the suction at said inlet-port and in the 
combustion-chamber of said cylinder. 
8. In an internal-combustion engine, the 

combination of an engine-cylinder having 
inlet and exhaust ports, a sliding piston in 
said cylinder, ported movable sleeve means 
in, said cylinder controlling said inlet and 
exhaust ports, means to move said sleeve 
Ineans, Ineans to Supply lubricating oil to 
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said sleeve means and cylinder-wall, and 
means to withdraw the excess lubricating 
oil to prevent the same from being with 
drawn into and by the suction at said inlet 
port and in the combustion-chamber of said cylinder. 

6. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a sliding piston in 
said cylinder, ported reciprocatory sleeve 
means between said piston and the wall of 
said cylinder, means to reciprocate said 
sleeve means, means to supply lubricating 
oil to said sleeve-means and cylinder wall, 
the latter having a port therethrough in ap 
proximate longitudinal register with said 
inlet-port, and suction means to withdraw 
the excess oil through said cylinder-wall 
port, thereby preventing its being, with 
drawn into and by the suction at said inlet 
port and in the combustion-chamber of said 
cylinder. ... r 

7. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a sliding piston in 
said cylinder, ported reciprocatory sleeve 
means between said piston and the wall of 
said cylinder, means to reciprocate said 
sleeve-means, means to supply lubricating 
oil to said sleeve-means and cylinder-wall, 
the latter having a port therethrough in 
approximate longitudinal register with said 
inlet-port in the direction of oil feed there 
to, and suction means to withdraw the ex 
cess oil from said sleeve means through said 
cylinder-wall port, thereby preventing it be 
ing, abstracted into and by the suction in 
said inlet-port and in the combustion-cham 
ber of said cylinder. 

8. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a sliding piston in 
said cylinder, ported reciprocatory chan 
neled sleeve-means between said piston and 
the wall of said cylinder, means to recipro 
cate said sleeve-means, means to supply lu 
briçatingoil, to said sleeve-means and cyl 
inder-wall, the latter having a port there 
through in approximate longitudinal regis 
ter with said inlet-port, and suction means 
to withdraw the excess oil from the sleeve 
means channel through said cylinder-wall 
port, thereby preventing its being abstracted 
into and by the suction at said inlet-port 
and in the combustion-chamber of said cyl 
inder. 

9. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a sliding piston in 
said cylinder, a ported reciprocatory sleeve 
between said piston and the wall of said 
cylinder, said sleeve having a transverse 
oil-channel and a longitudinal recess com 
municating therewith, means to reciprocate 
said sleeve, means to supply lubricating oil 
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to said sleeve and cylinder-wall, the latter 
having a port therethrough in approximate 
longitudinal register with said inlet-port 
and in communication with said sleeve re 
cess, and means to withdraw the excess oil 
from said sleeve channel through said sleeve 
recess and said cylinder wall port, thereby 
preventing its being abstracted into and by 
the suction at said inlet-port and in the 
combustion-chamber of the engine. 

10. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, a sliding piston in 
said cylinder, ported telescoping recipro 
catory inner an 
piston and the wall of said cylinder con 
trolling said engine ports, means to recip 
rocate said sleeves, means to supply lubri 
cating oil to said sleeves and cylinder-wall, 

85 the latter having a port therethrough in ap 
proximate longitudinal register with said 
inlet-port, a slot through said outer sleeve 
in register with said cylinder-wall port, said 
outer sleeve having an external transverse 
surface channel communicating with said 
slot, one at least of said sleeves having a 
transverse channel in its surface in contact 
with the companion sleeve and connecting 
with said slot, and means to withdraw the 
excess oil from said channels through said 
slot and cylinder-wall port, thereby prevent 
ing its being abstracted by the suction at 
said inlet-port and in the combustion-cham 
ber of said cylinder. 

11. Añ internal-combustion engine hav 
ing, in combination, a cylinder with inlet 
and exhaust ports, a sliding piston in said 
cylinder, a reciprocatory valve between said 
piston and cylinder-wall controlling at least 
one of said cylinder ports, means to recip 
rocate said valve, means to supply lubricant 
to said cylinder, piston and valve, and means 
to by-pass some of said lubricant traveling 
along said valve around said fuel-inlet port. 

12. An internal-combustion engine hav 
ing, in combination, a cylinder with inlet 
and exhaust ports, a sliding piston in said 
cylinder, a reciprocatory valve between said piston and cylinder-wall controlling at least 
one of said cylinder ports, means to recip 
rocate said valve, means to supply lubricant 
to said cylinder, piston and valve, and means 
to withdraw lubricant from around said 
valve and deliver it into the upper portion 
of said cylinder. 

13. An internal-combustion engine hav 
ing, in combination, a cylinder with inlet 
and exhaust ports, a sliding piston in said 
cylinder, a reciprocatory valve between said 
piston and cylinder-wall controlling said 
ports, means to reciprocate said valve, means 
to supply lubricant to said cylinder, piston 
and valve, and means to withdraw lubricant 
from around said valve through the sealing 
head compartment of the engine. 

outer sleeves between said 
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14. An internal-combustion engine hav 
ing, in combination, a cylinder having inlet 
and exihaust ports, a sliding piston in said 
cylinder, a channeled reciprocatory engine 
port-controlling sleeve between said piston 
and cylinder-wall, means to reciprocate said 
sleeve, means to supply lubricant to said 
cylinder, piston and sleeve, and suction 
means to withdraw lubricant from said 
sleeve-channel during at least a portion of 
the stroke of the sleeve and deliver it into 
the sealing-head compartment of the engine. 

15. An internal-combustion engine hav 
ing, in combination, a cylinder with inlet 
and exhaust ports, a sliding piston in said 
cylinder, a channeled reciprocatory engine 
port-controlling-sleeve between said piston 
and cylinder-wall, means to reciprocate said 
sleeve, means to supply lubricant to said 
cylinder and sleeve, and means substantially 
in longitudinal register with said inlet-port 
to withdraw excess lubricant from said 
sleeve-channel to prevent such excess lubri 
cant from being abstracted into and by the 
suction at said inlet-port and in the combus 
tion-chamber of said cylinder and to deliver 
the withdrawn lubricant into the sealing 
head compartment of the engine. 

16. An internal-combustion engine hav 
ing, in combination, a cylinder with inlet 
and exhaust ports, a sliding piston in said 
cylinder, a channeled reciprocatory engine 
port-controlling sleeve between said piston 
and cylinder-wall and having a longitudinal 
recess communicating with its channel, 
means to reciprocate said sleeve, means to 
supply lubricant to said cylinder and sleeve, 
means substantially in longitudinal register 
with said inlet-port to withdraw excess 
lubricant from said sleeve-channel during at 
least a portion of the stroke of the sleeve to 
prevent such excess lubricant from being ab 
stracted into and by the suction at said inlet 
port and in the combustion-chamber of said 
cylinder and to deliver it into the sealing 
head compartment of the engine at a point 
substantially in longitudinal register with 
its point of withdrawal, and means to with 
draw lubricant from said sealing-head com 
partment. 
1. In an internal-combustion engine, the 

combination of an engine-cylinder having 
inlet and exhaust ports, movable means in 
said cylinder controlling said ports, means 
to move said controlling means, a movable 
piston in said cylinder, means to supply 
lubricating oil to said controlling means and 
cylinder, and means to prevent the excess 
of said lubricating oil from being drawn 
into the combustion-chamber of said cyl 
inder by the suction therein and into said 
inlet-port by the suction thereat. 

18. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, movable means in 
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said cylinder controlling said ports, means 
to move said controlling means, a movable 
piston in said cylinder, means to supply 
lubricating oil to said controlling means and 
cylinder, and means to apply suction to said 
controlling means in opposition to the ac 
tion thereon of the suction in the combus 
tion-chamber of said cylinder and at said 
inlet-port to prevent the excess of said lubri 
'ating oil from being drawn into said cham 
ber or into said inlet-port. 

19. In an internal-combustion engine, the 
combination of an engine-cylinder having 
inlet and exhaust ports, movable means in 
said cylinder controlling said ports, means 
to nove said controlling means, a movable 
piston in said cylinder, means to supply 
lubricating oil to said controlling means and 
cylinder, and means to apply suction to said 
controlling means in opposition to the action 
thereon of the suction in the combustion 
chamber of said cylinder and at said inlet 
port to withdraw the excess of said lubri 
ating oil from between said controlling 
means and said cylinder to prevent such 
excess from being drawn into said chamber 
or into said inlet-port. 

In witness whereof I have hereunto set 
my hand. 

RALPH L. SKINNER. 
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