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ROTARY VALVE 

BACKGROUND OF THE INVENTION 

This invention relates to internal combustion engines 
and more particularly to rotating valves for controlling 
the intake and exhaust to the cylinders of four-cycle in 
ternal combustion engines. 
Signi?cant advantages flow from the use of rotary 

valves instead of reciprocating valves in internal com 
bustion engines. The valve stems, push rods, rocker 
arms, springs and camming arrangements associated 
with reciprocating valves are eliminated in favor of a 
rotating element of simple construction and very few 
moving parts. 
However, rotary valves of known design have suf 

fered from one or more problems which have limited 
their effectiveness drastically in actual use. These are 
the problems of cooling, sealing, lubrication and corro 
sion and resulting wear. 
Certain rotary valve designs, when applied to a four 

cycle engine soon become unworkable because inade 
quate provision is made for internal cooling of the valve 
unit, which becomes overheated and expands and 
binds. 

In other valve designs, improper provision for lubri 
cation allows lubricating oil to enter the combustion 
chamber. Improper lubrication and resulting corrosion 
causes rotary valves to deteriorate and lose their seal. 
Corrosion of the bearing surface of the valve rotor unit 
is often the pitfall. Corrosion is often appreciably en 
hanced because rotating valve surfaces, which are ex 
posed to the heat and fire in the combustion chamber 
will also contact bearing and sealing surfaces, such as 
the valve seats. The portions exposed to the combus 
tion will corrode and pit in a short time ruining the 
bearing and sealing surfaces with which they contact 
and the bearing and sealing of the valve. These prob 
lems are compounded in prior valve devices because 
the valve seats are often difficult to replace or not re 
placeable at all, in which case the entire head must be 
replaced in the event of overhaul. 
Another critical problem of known rotary valves re 

lates to inadequate sealing of the rotor parts in and be 
tween the various cylinders. Improper sealing between 
cylinders. when not inherent in the original design, de 
velops through corrosion and abrasion of the parts. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a rotary valve system which solves the prob 
lems of cooling, sealing, lubrication and corrosion and 
wear. 

It is a further object of this invention to provide a ro 
tary valve system applicable to a four-cycle internal 
combustion engine. 

It is another object of this invention to provide a ro 
tary valve system having advantageous sealing and lu 
brication features uniquely suitable to acheiving long 
life in an internal combustion engine. 
A further object of this invention 05 to provide a ro 

tary valve unit in which the surfaces of the valve which 
become pitted and corroded by being exposed to the 
heat and fires of combustion are isolated from the bear 
ing and gas sealing surfaces of the rotary unit. 
These objectives are accomplished in the present in 

vention by the utilization of a shaft comprised ofa pair 
of hollow shafts, spaced apart one within the other, to 
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2 
which the valve rotors are secured. The double hollow 
shaft is positioned in a longitudinal groove at the inter< 
face of upper and lower portions of a split head. The 
double hollow shaft ensures proper circulation of cool 
ant through all portions of the rotor. The coolant enters 
the inner shaft from a coolant cavity in the lower por 
tion of the split head, circulates into and through a sub 
stantial cavity in each rotor unit via small connecting 
pipes between the inner shaft and the rotor unit cavities 
and discharges to a coolant cavity in the upper portion 
of the head through the outer shaft. 

In many known rotary valves the sealing is on the 
horizontal plane and as a result, the rubbing of the 
rotor surface against the valve seat has drawn the lubri 
cation oil into the combustion chamber. 

In the present invention, gaseous sealing is effected 
on the vertical plane and the rubbing surface of the 
valve rotor unit against the side sealing seat in the verti 
cal plane does not draw the oil into the combustion 
chamber. Moreover, the area of the valve surface 
which is exposed to the combustion chamber does not 
touch the bearing and sealing surfaces. Thus, the corro 
sion on the exposed surfaces will not rub and bind 
against bearing and sealing surfaces in the horizontal 
plane. 
A pair of replaceable rings fit each end of each cylin 

drical rotor unit which, together with annular bearing 
surfaces in replaceable upper and lower valve seats, 
serve as bearing surfaces for the rotor, as seals in the 
horizontal plane for gases within the rotor unit, as plat 
forms for lubrication of the bearing surfaces of the 
rotor and as easily replaceable wear surfaces. The 
problem of pitting and corrosion of the valve unit is 
solved by the rings, which hold the surfaces exposed to 
the heat and ?re of the combustion chamber a small 
distance away from contact with the surfaces of the 
valve seats. 
Gases are sealed within the rotor unit in the vertical 

plane by a pair of vertical side seats which provide seal 
ing surfaces against the sides of the rotor unit. 

Oil under pressure enters annular lubricating grooves 
in the annular bearing surfaces of the upper and lower 
valve seats which support the rotor rings for rotation of 
the entire valve rotor. The oil from these bearing 
grooves enters side grooves at the top of the upper 
valve seat, proceeds at small distance towards the out 
side of the valve seats and then enters a pressure groove 
near the top of the side seats to lubricate the sealing 
surfaces of the side seats and the sides of the rotor 
units. The oil proceeds down this pressure groove to 
the bottom of the side seat. 
Each ring has a small groove on its outer shoulder 

which commences at the trailing edge of the intake and 
exhaust ports and runs for l57.5° around the ring, and 
is absent for the remaining 202.5". While the groove is 
adjacent the small side groove in the upper valve seat, 
oil will flow, under pressure, through the side groove 
into the pressure groove in the side seat at its top, as 
just described. But, during the 202.5", while the groove 
is not adjacent the small side groove, the shoulder of 
the ring blocks the side groove and prevents oil from 
entering the side seat pressure groove and from enter 
ing the combustion chamber under pressure while the 
intake or exhaust port in the rotor unit is opposite the 
side seat pressure grooves. In this way the oil is kept out 
of the combustion chamber intake or exhaust. 
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Thus, the rotor rings, grooved at their outer shoul 
ders, act as rotary valves themselves for controlling the 
flow of oil to the sealing surfaces on the side seats and 
rotor unit sides. 
As the rotor turns, the trailing edges of the intake and 

exhaust ports in the sides of the rotor unit, which are 
bevelled, act as wedges to hold the oil against the side 
seat. 
A collection groove in the side seat spaced from the 

pressure groove in the direction of rotation of the rotor 
unit, collects the lubricating oil as the rotor unit turns 
and returns it to the engine. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

In the Drawings: 
FIG. I is an exploded schematic representation of a 

rotary valve system according to the invention. 
FIG. 2 is a perspective view of a rotor ring. 
FIG. 3 is a perspective view of the central portion of 

a rotor unit. 
FIG. 4 is a perspective view of a rotor unit, partly 

shown, in section. 
FIG. 5 is a perspective view of rotor shaft and rotor 

unit, shown assembled. 
FIG. 6 is a perspective view of a rotor shaft shown 

partly in section. 
FIG. 7 is a plan view of a lower portion of a split en 

gine head. 
FIGS. 8 through 10 are plan, center sectional and 

side views of a lower valve seat. 
FIG. 11 is a plan view of a split side seat. 
FIG. 12 is a plan view of an installation clip. 
FIGS. I3 through I5 are plan, center sectional and 

side views of an upper valve seat. 
FIG. 16 is a view looking up into an upper portion of 

a split engine head. 
FIG. 17 is a partial sectional view through the rotary 

valve and valve seat assembly. 
FIG. 18 is a representational view of the side of a 

rotor unit showing the location of the intake and ex 
haust ports in accordance with the ?ring order of the 
cylinders when the rotary valve according to the inven 
tion is employed in an eight cylinder, four-stroke inter 
nal combustion engine. 

DETAILED DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENT 

Referring to FIGS. 1 and 17. a rotor. shown generally 
as 10, is positioned to rotate at its rotor appendages or 
units 14 in upper valve seats 11 and lower valve seats 
12 and between side seats 16 secured in an upper head 
portion 13 and lower head portion 15 of a four-cycle 
internal combustion engine. The rotor units 14 are se 
cured to and spaced along a shaft 17 in alignment with 
the cylinders of the engine (not shown). It is under 
stood that the lower head 15 is fastened upon an engine 
block containing cylinders and other engine parts, 
which do not form part of this invention. 
Referring to FIGS. 2 through 6, the principle unit of 

the rotary valve is the rotor 10. The rotor shaft 17 con 
tains two hollow concentric shafts 18, 19 one inside the 
other which are connected to the hollow interior 20 of 
the rotor unit 14 by small connecting pipes 21 and 
holes 22 respectively. The connecting pipes 21 and 
holes 22 are provided one for each rotor unit I4 and 
cylinder of the engine. The outer shaft 19 is kept 
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4 
spaced from but connected with the inner shaft 18 by 
a pair of rings 53, 56 at each end of the shaft 17 ?xed 
against end rods 52. A hole 54 passes through the ring 
53 and into the inner shaft 18 at one end. Another hole 
55 passes through the ring 56 and into the space 57 be 
tween the inner shaft I8 and the outer shaft 19 at the 
other end of the shaft 17. The ring 56 at this end is not 
?tted upon the inner shaft 18 but is spaced therefrom. 
The rotor contains a round rotor unit 14 for each cyl 

inder. Each rotor unit 14 has two ports 23, for intake 
and exhaust of gases to and from the cylinders. These 
ports are of wedge shape and of 45° in angle. Because 
the rotor turns at one half the revolutions per minute 
of the crankshaft and the rotor must turn 90° for each 
stroke of the piston, ports 23 have a 45° angle. 
As stated above, rotor unit 14 contains two ports 23, 

one for the exhaust opening and one for the intake 
opening. The center of the intake opening is 90° behind 
the center of the exhaust opening. Considering a 45“ 
opening for each wedge-shaped port, as the piston 
completes its exhaust stroke and the exhaust port in the 
rotor is closed, the intake port opens and the piston be 
gins its intake stroke. The trailing edge 24 of each 
wedge-shaped port 23 is bevelled for lubrication pur 
poses as explained later. Although ports 23 have been 
described with reference to this specific embodiment, 
there is considerable ?exibility in design of these ports 
as to size, shape, and aerodynamic quality and number 
desired. 
Each rotor unit I4 has two rotor rings 25 and be 

tween these rings on surface 26 rotor unit 14 is exposed 
to the combustion violence as it occurs in the burning 
process. Because of the corrosive effects on the surface 
26 of the rotor unit, this surface 26 is designed not to 
touch the valve seats ll, 12 as the rotor unit 14 turns 
and is machined a bit smaller than the diameter of the 
valve seats. Each rotor ring 25 located on either side of 
the rotor unit provides a bearing surface for the rotors. 
Each ring also acts as a gas seal. The rotor ring 25 is 
locked to rotate with the rotor by conventional means, 
including welding, notching, press-fitting and squeeze 
or expandable pins. 
The rotor ring 25 is circular in nature and is of suffi 

cient thickness and width to insure against any cracking 
or breakage at any point. The thickness and width are 
also selected to satisfy the requirement as to the proper 
amount of gases intended to pass to and from the com 
bustion chamber. 
Each ring 25, two for each rotor unit 14, contains a 

small oil groove 27 on its outer side of a length equal 
to the angle of l57.5° around the ring. This groove 27 
along with its absence in the remaining 202.5° allows 
oil under pressure to enter a pressure groove in the side 
seats 16 to lubricate the sides of the rotor unit I4 and 
ring 25 with the inner surface of the side seats, as will 
be more fully described. The groove 27 is limited to 
l57.5° of arc to stop the oil pressure in the side seat 16 
pressure groove when the port 23 in the rotor unit is 
opposite this pressure groove. This prevents oil from 
entering the combustion chamber or exhaust manifold 
while giving proper lubrication. 
The two rings 25 on each rotor unit 14 are placed 

surrounding the rotor on either side and are placed 
flush with the sides of the rotor unit. The position of the 
oil groove 27 in the ring 25 has one end 31 of the 
groove 27 placed opposite to the trailing edge 24 of the 
port 23 in the rotor. This position assures proper timing 
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of oil pressure in the pressure groove of the side seat 
16. 
The rotary valve ring 25 serves several functions used 

in conjunction with the rotary unit 14. These functions 
are: 

I. To serve as a bearing surface between the rotating 
rotor unit 14 and the valve seats, 11, 12. 

2. To serve as a seal between the combustion cham 
ber and the intake and exhaust ports of the head. 

3. To serve as a lubrication platform for the bearing 
surfaces of the rotor as well as acting as a rotary 
valve itself for lubrication of the side seat or pres 
sure plate 16 through the use of an oil groove 27 
on the side of the ring. 

4. To serve as a replaceable wearing surface. 
5. To hold the surface 26 of the rotor a very small dis 
tance away from the valve seats, 11, 12. This pre 
vents wear on the rotor and is one factor in pre 
venting the rotor unit 14 from seizing and binding 
due to the small corrosive effects on the surface 26 
from the exposure to the explosive ?re in the com 
bustion chamber. 

Each rotor unit 14 has a hollow interior 20 for cool 
ing purposes. The rotor unit can be turned by several 
alternatives, such as, a timing chain, a timing belt or a 
gear train. 
Referring to FIG. 7, which is a view of the lower por 

tion 15 of the split head, the shaft 17 is arranged to ro 
tate in longitudinal circular groove 30, one half of 
which is shown in this view, the other half of which is 
in the upper portion 13 of the split head. The shaft 17 
is not supported by the groove 30, directly or by bear 
ing means. The bearing support for the rotor 10 is pro 
vided by the rotor rings 25. The seals may be the cus 
tomary seals for this purpose such as half felt or neo 
prene seals. 
There are several seals around the rotor shaft 17 in 

the groove 30. Coolant seals. two on each end of the 
shaft connect the coolant to the lower head with the 
shaft for the internal cooling function. These seals (not 
shown) are positioned on the shaft to ?t into annular 
grooves 28 in the head. Seals between the cylinders 
con?ne leakage of gases around the shaft to that partic 
ular function of the side of the cylinder on which the 
leakage occurs, be it intake or exhaust. The seals (72 
in FIG. 17) are positioned to ?t into annular grooves 
29. 
Referring to FIGS. 7 through 10, the following is the 

description of the lower head 15. The lower head 15 is 
cooled by coolant traveling through cooling ducts 32. 
The lower head has one oil line 33 traveling its length, 
and also has connecting oil holes 34 positioned under 
the lower valve seat 12 and in the cavity 35 provided 
therefor and oil return holes 36 at the sides of the cav 
ity 35 positioned under the side seats 16. Connecting 
oil holes 34 align with mating oil holes 37 in the lower 
valve seat 12. Oil return holes 36 align with mating oil 
return holes 71 in the side seat 16. There are two intake 
ports 38 on one side of the lower head. These two in 
take ports 38 are for four cylinders, each port being in 
between two cylinders. The intake ports 38 are located 
as close to the block as possible. The lower head has six 
exhaust ports 39 and three exhaust ducts 40, which ex 
tend straight through the lower head. Three exhaust 
ports are located on one side and three exhaust ports 
39 are located on the other side. In each valve seat cav 
ity 35, the lower head has four threaded holes 41 for 
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6 
each set of valve seats, both upper and lower seats, I 1, 
12. Holes 42 are provided for the stud bolts that bolt 
the lower head onto the block. 
A square hole 43, is provided at the depressed middle 

of the cavity 35 for each cylinder in the lower head for 
the passage of intake and exhaust gases. A head gasket 
(not shown) is positioned between the lower head 15 
and the block and the intake manifold and exhaust 
manifold are bolted to the lower head. 
The lower head 15 holds the lower valve seats 12. 

These seats are of a general shape ofa half cylinder of 
I80". They have two bearing surface grooves 44 in 
which the rotor rings 25 turn and are supported, in turn 
supporting the entire rotor 10 and providing sealing for 
the rotor unit 14 at the rotor rings 25. The central por 
tion 47 of the valve seat 12 is raised above the bearing 
surface grooves and is positioned closely to the central 
portion 26 on the rotor unit. The bearing surface 44 is 
thus separated from the central portion 26 of the rotor 
14 which becomes pitted and corroded in use. The 
bearing surface 44 is spared the abrasive effect of 
contact with the central rotor portion. The horizontal 
bearing and sealing between the rotor and the valve 
seat occurs at the bearing surface groove 44, which is 
separated from the central rotor portion 26 by the 
shoulder on the central valve seat portion 47. The slight 
separation between the central rotor portion 26 and the 
central valve seat portion 47 allows gases to enter the 
space between the rotor unit 14 and the upper and 
lower valve seats, 11, 12. The sealing is continued by 
a pair of asbestos sealing rings 48 ?tted in grooves 49 
beneath the shoulder of the central seat portion 47 
which squeeze against the inner sides of the rotor ring 
25. Sealing is completed in the vertical plane by opera 
tion of the side seats 16 which seat against the rotor 
unit 14 at its sides. The lower valve seat has a square 
hole 45 corresponding with the square hole 43 in the 
lower head cavity 35 through which the intake and ex 
haust gases travel. 
Each bearing surface groove 44 contains a lubrica 

tion groove 46. Oil intake holes 37 lead from the lubri 
cation groove 46 to the underside of the valve seat and 
there align with oil intake holes 34 in the lower head 
cavity 35. Each seat has four holes 64 for attachment 
to lower head. Each seat has two raised arcuate mem 
bers 51 on each side to act as locks for each side seat 
16 against rotation. Valve seats 12 are apart from the 
lower head 15 and bolted on to it for ease of overhaul 
because of wear and changes in tolerances. 
Referring to FIG. 11, each rotor unit 14 has two sets 

of side seats 16. As has been described, the function of 
the side seat 16 is to completely seal in the vertical 
plane the rotor unit 14 from gases that travel around 
the minute space between the rings. The side seat 16 is 
split for installation purposes and has lubrication 
grooves 58, 59 on its face. One half of each seat has a 
pressure groove 58 and the other half has a collection 
groove 59. Each pressure groove terminates at its lower 
end in oil return holes 71 which open at the bottom of 
the side seat 16. The side seat 16 has a total arc of 315° 
with a 45° opening at the bottom for the passage of in 
take or exhaust gases into the rotor unit ports 23. Two 
small clips 60 ?t over valve seat 11 and then against the 
sides of side seats 16 to hold the side seats 16 in place 
while they are installed and remain in place after instal 
lation, (FIG. 12). 
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Referring to FIGS. 13 to 15, the remaining part of the 
valve seat combustion is the upper valve seat, which is 
similar to the lower seat and is of l80° in arc. The upper 
valve seat 11 also contains two bearing surface grooves 
61 which are a continuation of the bearing surface 
grooves 44 in the lower valve seat 12. These grooves 
contain lubrication grooves 62 which likewise continue 
the lubrication grooves 46 from the lower seat. Small 
side lubrication grooves 63 branch from the lubrication 
grooves 62 a distance towards the sides of the valve 
seat 11, at about the middle or highest point of the 
bearing surface grooves 61. Grooves 49 also continue 
into the upper head for the asbestos sealing rings 48. 
The upper and lower seats are adjusted in relation to 
the rotary unit by means of shims, and are bolted solid 
to the lower head through holes 50 and 64 with the ro 
tary unit 14 contained and freely turning between 
them. 

Referring to FIG. 16, the ?nal part in this total system 
is the upper head 13. The upper head 13 is cooled by 
coolant traveling through cooling ducts 65. The upper 
head 13 is bolted against the lower head 15 by bolts 
(not shown) through holes 66 and holes 42 in the lower 
head into the block. In the upper head a steel or plastic 
cement (not shown) is flowed on the outer sides of the 
side seats 16 to hold them in place after installation. 
The cement material is also placed on top and around 
the upper seats 11. The cement ensures the contact of 
the seats with the upper head to use its cooling in?u 
ence on the outer parts of the rotating valve unit 14. 
The cement also acts as a contact with the upper head 
to reduce the strain on the seats as combustion occurs. 

The upper head has one cement expansion hole 68 for 
each cylinder. A gasket (not shown) is placed between 
the upper and lower head. 
The following is an explanation of the cooling system 

sequence. 
1. The coolant travels from the radiator to a pump 
and into the block. 

2. It then travels from the block into the lower and 
upper heads, entering the lower head at coolant 
ducts 32' and passing from the lower head from 
coolant ducts 32" and into coolant ducts 65' in the 
upper head. 

3. The coolant travels to and from the interior 20 of 
the rotor unit 14 via the lower and upper heads. 
a. The coolant liquid enters the rotor shaft 17 
through its inner shaft hole 54 into the inner shaft 
l8 from a hole 69 through the longitudinal 
groove 30 in the lower head. 

b. It then travels into the rotor unit interior 20 by 
the small connecting pipes 21 through the outer 
shaft 19. 

c. The liquid then comes from the rotor unit 14 into 
the inside space 57 between the outer shaft 19 
and the inner shaft 18. 

4. The coolant now warmed tends upward and ends 
up in the upper head through a hole 70 in the longi 
tudinal groove 30 in the upper head, and is con» 
nected at coolant duct 65" through a radiator hose 
to the radiator. 

The following is an explanation of the lubrication se 
quence through the rotary unit. 

1. The oil and oil pressure originates from an oil 
pump. 

2. The oil travels through the oil line 33 in the lower 
head. 
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3. It then goes through the connecting hole 34 in the 
lower head and mating oil holes 37 through the 
lower valve seats into the lubricating grooves 46 in 
the bearing surface groove 44. 

4. The oil under pressure then travels up into the lu 
brication grooves 62 in the upper valve seat ll. 

5. It then enters the small side lubrication grooves 63 
in the upper valve seat. 

6. The oil then enters into the long pressure groove 
58 in the side seat 16 on the half of the split sidc 
seat in which the rotor turns upward. 

7. The oil pressure in the side seat pressure groove 58 
is interrupted for 202.5° of the circumference of 
the rotor by the absence of a lubrication groove 27 
in the rotor ring 25. 
a. The grooves 27 in the ring act as a rotary valve 

in the oil line causing the oil pressure in the side 
seat pressure groove 58 to be on and off. 

b. The oil pressure in the pressure groove 58 is 
turned off when the opening of the port 23 in the 
rotor unit 14 is opposite the pressure groove in 
the side seat. 

8. When the pressure is off in the groove 58, oil may 
run out of the pressure groove 58. 
a. The trailing edge 24 of the port 23 is bevelled to 

act as a wedge to hold the oil against the side seat 
16. 

b. As the rotor turns, this oil is collected by the 
small collection groove 59 in the other half of the 
side seat 16, on the downward turn of the rotor. 

9. The oil is then returned from the pressure groove 
58 and collector groove 59 by oil return holes 7l 
in the side seat and mating oil return holes 36 in the 
lower head and through the block to the crankcase. 

The following is the sequence of the movement of 
gases through the rotary valve. 

1. The gas and air mixture enters the intake port 38 
in the lower head. 

2. The mixture then travels through the rotary valve 
unit 14 without turbulence. 

3. When the piston is at the top of the stroke, the in 
take port 23 in the rotor unit 14 is just beginning 
to open, that is, to begin to come into alignment 
with the intake duct in the lower head, (67 in FIG. 
17). 

4. As the piston travels down, at 180° turn of the 
crankshaft, the rotor unit 14 turns 90°. 

5. The vacuum pressure on the gaseous mixture re‘ 
mains constant. 
a. As the piston moves down it travels the fastest 

half way through its stroke when the intake port 
23 is open at its fullest. 

b. At the start and finish of the downward stroke of 
the piston it is moving progressively faster or 
slower, respectively, when the rotor port 23 is 

7 opening and closing, respectively. 
6. Combustion then occurs. 
7. The exhaust stroke then occurs with the same prin 

ciples of pressure as the intake stroke. 
What I claim is: 
l. The combination of a rotary valve and an internal 

combustion engine having cylinder openings and intake 
openings and exhaust openings arranged to communi 
cate with said cylinder openings, comprising 

rotor means rotatable in the engine adjacent to said 
cylinder openings, said intake openings and said 
exhaust openings, 
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said rotor means comprising rotatable shaft means 
and rotor units secured to said shaft means for rota 
tion therewith. 

said rotor units having sides and portions which are 
exposed to combustion in the engine cylinders and 
port means therein for opening and closing com 
munication between the intake and the cylinders 
and the exhaust and the cylinders of the engine 
timed with the rotation of the engine, 

means at both sides of said rotor units for sealing said 
rotor units substantially perpendicularly to the axis 
of rotation thereof. 

ring means on said rotor units having a greater diam 
eter than the portions of said rotor units which are 
exposed to combustion in the cylinders, 

said ring means being positioned on both sides of said 
exposed portions, 

bearing means in the engine for supporting said ring 
means for rotation therein, 

said ring means having groove means thereon com 
mencing at the trailing edge of said rotor unit port 
means and continuing for a substantial arc on said 
ring means, 

groove means in the engine for the passage of lubri 
cant to said sealing surfaces, 

said ring means being positioned adjacent said engine 
groove means to prevent the passage of lubricant 
through said engine groove means to said sealing 
surfaces except when the groove means on the ring 
means is adjacent said engine groove means. 

2. The combination according to claim 1 in which 
said side sealing means has ?rst groove means for intro 
ducing lubricant to said sealing surfaces and second 
groove means spaced from said first groove means in 
direction of rotation of said rotor unit for the collection 
of lubricant from said sealing surfaces with the rotation 
of said rotor unit. 

3. The combination according to claim 2 in which the 
trailing edges of said rotary unit port means are bev 
elled to hold the lubricant from said ?rst groove means 
against said sealing surfaces. 

4. The combination according to claim 2 in which the 
?rst and second groove means have return ports for re 
turning the lubricant to the engine. 

5. The combination according to claim 2 in which 
said first groove means is positioned on the surface of 
said side sealing means so that said rotor unit is turning 
upwards with respect to it and said second groove 
means is positioned on the surface of said side sealing 
means so that said rotor unit is turning downwards with 
respect to it. 

6. The combination according to claim 1 in which 
each of said rotor units has a substantial internal cavity 
for receiving circulatory coolant liquid therein, 

said shaft means comprising a pair of hollow shafts 
spaced apart one within the other, 

passage means communicating between said rotor 
unit cavities and one of said hollow shafts for trans 
porting coolant liquid into said internal cavities 
and, passage means communicating between said 
rotor unit cavities and the other of said hollow 
shafts for transporting coolant liquid out of said in 
ternal cavities. 

7. The combination according to claim 6 comprising 
means for admitting coolant liquid from the engine into 
the inner one of said hollow shafts for circulation into 
said rotor unit cavities and means for discharging cool 
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ant liquid from the space between the inner and outer 
hollow shafts into the engine. 

8. The combination according to claim 6 comprising 
an engine block, 

5 a lower head portion arranged to be secured upon the 
engine block and having said openings therein to 
the cylinders, said for the intake and exhaust, 

an upper and lower head portions having elongated 
groove means for receiving said shaft means and a 
plurality of cavities for receiving said rotary units, 

said lower head portion having cavity means for cool 
ant liquid, port means for admitting coolant liquid 
into said cavity means and port means for discharg 
ing coolant liquid from said cavity means into said 
shaft means, 

said upper head portion having cavity means for 
coolant liquid, port means for admitting coolant 
liquid from said shaft means and port means for 
discharging coolant liquid out of said head. 

9. The combination according to claim 1 in which 
said groove means on said ring means continues for 
l57.5° along said ring means. 
10. The combination ofa rotary valve and an internal 

combustion engine comprising 
rotor means rotatable in the engine adjacent to open‘ 

ings to the cylinders and for the intake and the ex 
haust of said engine, 

said rotor means comprising rotatable shaft means 
and rotor units secured to said shaft means for rota 
tion therewith, 

said rotor units having port means therein for open 
ing and closing communication between the intake 
and the cylinders and the exhaust and the cylinders 
of the engine timed with the rotation of the engine, 

each of said rotor units comprising a cylindrical wall 
means which is exposed as it turns to the combus 
tion heat of the engine through the openings to the 
cylinders, 

a pair of spaced apart cylindrical wall means of 
greater diameter than said first mentioned cylindri 
cal wall means, and a pair of side wall means at the 
sides of said pair of cylindrical wall means, 

intake port means communicating between one of 
said side wall means and said cylindrical wall 
means, 

exhaust port means communicating between the 
other of said side wall means and said cylindrical 
wall means and spaced along said cylindrical wall 
means from said intake port means, 

valve seat means secured in the engine for supporting 
said pair of cylindrical wall means in bearing 
contact for rotation of said rotor units and for seal 
ing gases within said rotor units at said pair of cylin 
drical wall means, 

said ?rst mentioned cylindrical wall means being 
spaced a small distance from said valve seat means 
by said pair of cylindrical wall means, 

means for lubricating the bearing surface of said 
valve seat means and said pair of cylindrical wall 
means, 

a pair of side seat means for sealing gases within rotor 
units at said side wall means and having port means 
therein for communication with the intake and ex 
haust port means in said rotor units, 

means for lubricating the sealing surfaces on said side 
seat means and said side wall means, 
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openable and closeable passage means for carrying 

lubricant between said valve seat bearing lubricat-_ 
ing means and said sealing ‘sigjgce/dubricating' 
means, //””i ' ' 

means on said rotor units for opening said passage 
means and for closing said passage means when 
said port means in said side seat means are exposed 
to the lubricating means for the side seat sealing 
surfaces with which said passage means communi 
cates. 

11. The combination according to claim 10 in which 
the center of said intake port means is spaced 90° be 
hind the center of said exhaust port means in the direc 
tion of rotation of the rotor units. 

12. The combination according to claim 10 in which 
said pair of cylindrical walls are positioned adjacent 
said passage means to close the flow of lubricant there 
through and have groove means thereon which com 
mence adjacent the trailing edge of said port means in 
said side wall means and continue for approximately 
157.5" behind said trailing edge in the direction of rota 
tion, to open said passage means when said groove 
means are adjacent said passage means. 

13. The combination according to claim 10 in which 
said pair of cylindrical wall means on each of said rotor 
units comprises a pair of replaceable rings spaced apart 
on said rotor unit, 

said openable and closeable passage means com 
prises groove means in said valve seat means, and 

said lubricating means in said side seat comprises 
groove means extending a substantial distance on 
said side seat means. 

14. The combination according to claim 10, compris~ 
ing replaceable upper valve seat means secured over 
said rotor unit in an upper portion of the engine head, 
replaceable lower valve seat means secured under 

said rotor unit in a lower portion of the engine 
head, said lower valve means having an opening 
therein leading to an engine cylinder, 

annular bearing groove means in said valve seat 
means for rotatably supporting said rotor unit 

3,892,220 

20 

25 

30 

40 

45 

60 

65 

12 
rings, 

annular lubrication groove means in said bearing 
groove means for lubricating said ring means, said 
lubrication groove means communicating with oil 
distribution means in the engine head, 

side groove means in the upper portion of said upper 
valve :seat‘for carrying lubricant from the annular 

' lubrication groove a small distance towards the 

outside of said valve seat, 
lubrication groove means in the side seat means com 
mencing in the upper portion of said side seat 
means near to said side groove means and extend 
ing a substantial distance towards the bottom on 
the portion of said side seat means with respect to 
which the rotor unit is turning upwards. and 

collection groove means in the portion of said side 
seat means with respect to which the rotor unit is 
turning downwards, 

said lubricating groove means and said collection 
groove means communicating with oil distribution 
means in the engine. 

15. The combination according to claim 2 in which 
said side sealing means have port means for intake and 
exhaust which are arranged to align with said rotor unit 
port means and said ?rst and second groove means are 
arranged to lie at least with a portion thereof near to 
said sealing means ports and on opposite side thereof 
from each other. 

16. The combination according to claim 1 in which 
said side sealing means comprises ?rst and second ports 
which are separated at least at a portion thereof to pro 
vide port means for intake and exhaust aligned with 
said rotor unit port means. 

17. The combination according to claim 16 compris 
ing clip means for holding said side sealing means in 
place at the sides of said rotor units during installation. 

18. A rotary valve according to claim 1 in which said 
rotor unit port means on said rotor unit side sealing sur 
faces is a wedge-shape having radial sides arranged 
about 45° to each other. 

Bl‘ * * * =1‘1 


