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UNITED STATES PATENT OFFICE, 
AUSTIN INI. WOLF, OF NEW YORK, N. Y. 

INTERIN AIL-COMBUSTION ENGINIE). 

1,067,090. Specification of Letters Patent. Patented July 8, 1913. 
Application filed June 13, 1910, serial No. 566,597. 

To all whom it ??? ??????”? : 
Be it known that I, AUSTIN M. WoLF, a 

citizen of the United States, residing at New 
York, in the borough of Manhattan, county 
of New York, and State of New York, have 
invented certain new and useful Improve 
ments in Internal-Combustion Engines, of 
which the following is a specification. 
My invention relates to internal combus 

tion engines employing rotary valves, and 
its object is to produce an engine having a 
simple and efficient valve mechanism, of 
economical construction, compact, and noise 
less in operation. Thése and other features 
of my invention will be more fully set forth 
with reference to the accompanying draw 
ings forming a part of this specification, in 
which- - 

Figure 1 is a vertical section of my im 
proved engine. Figs. 2 and 3 show alter 
native locations of the rotary valve. Fig. 
4 is an elevation of the rotary valve; 
Figs. 5, 6, 7, 8 and 9 are sections through 
the ports of the valve; Figs. 10, 11, 12, 13, 
14, 15 and 16 are views showing means for 
packing the valve and preventing leakage; 
Figs. 17, 18 and 19 show means for mount 
ing the rotary valve; Fig. 20 is a horizontal 
section through the valve casing; and Fig. 
21 shows a modified form of construction. 

In Fig. 1, it will be seen that the cylinders 
1, 2, 3 and 4 are secured to the crank case 5. 
The pistons 6, 7, 8 and 9 reciprocate within 
the above mentioned cylinders and are at 
tached to the crank shaft 14 by means of 
the connecting rods 10, 11, 12 and 13. Crank 
shaft 14 turns in bearings 15 and 16; to its 
rear extremity is secured the flywheel 17. 
In cylinder 1, above the combustion cham 
ber 18, lies the cylinder port 19. In cylin 
der 2, the port 21, is located above the com 
bustion chamber 20. In cylinders 3 and 4, 
the combustion chamber 22 communicates 
with the port 23 and the combustion cham 
ber 24 connects with port 25. Within the 
casing 26 lies the rotary valve 27. The latter 
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consists essentially of two passageways 
traveling the length of the valve. This is 
accomplished by means of an outer wall 28 
surrounding an inner wall 29. Thus the 
passageways 32 and 33 are formed. A wall 
30 closes the forward end of passageway 33, 
while a wall 31 closes the rear end of the 
passageway. Not only does the valve con 
tain the passageways but it also acts as a 
distributing valve, as will be explained later. 

It is to be understood that the valve location 
need not be confined to that shown in Fig. 1; namely, directly over a cylinder or with 
its axis in a horizontal position. Fig. 2 
shows how the valve casing can be offset 
from the center of the cylinder and Fig. 3 
shows the valve in a vertical position. 
As in Fig. 4, on the outer wall 28 of the 

rotary valv? 27, arë to bè se?n openings or 
???ts; There are two ports for each cylin er, one appearing after the other as the 
valve rotates. These openings register in 
succession with the cylinder ports. One of 
the openings communicates with the inner 
passageway and one with the outer passage 
way. Thus in Fig.5, a section through the 
valve ports for cylinder 1 is shown. 
wall 29 incloses the passageway 32 and the 
latter communicates with the port 34 at the 
surface of the valve. The port 35, in wall 
28, opens into the passageway 33. The 
cylinder port 19 is indicated below the valve. 
The valve ports for cylinder 2 are shown in 
Fig. 6. Ports 36 and 37 register with cylin 
der port 21 as the valve rotates. In Fig. 7, 
the valve ports 38 and 39 register with cylin 
der port 23; similarly in Fig. 8, valve ports 
40 and 41 register with the cylinder port 25. 
The engine is of the four cycle type. It 

is the duty of the rotary valve 27 to supply 
each of the cylinders with combustible gas 
on the suction stroke, to seal the cylinders 
on compression and explosion strokes, and 
finally to rid the cylinders of the spent 
gases after they have expended their energy 
in driving the pistons. It is the passage 
way 32 into which the exhaust gases pass 
from the cylinders. Thus the ports 34, 36, 
38 and 40 are the exhaust ports of the 
rotary valve. These ports are seen as open 
ings on the surface of the valve; they com 
municate with the inner passageway by 
means of four inclosing walls surrounding 
the port opening. The passageway 33 con 
tains the combustible fuel which is drawn 
into the cylinders on the suction stroke 
through the inlet ports 35, 37, 39 and 41. 
These inlet ports, it will be seen, are merely 
openings in the wall 28. As the suction 
stroke follows the explosion stroke, the valve 
(in Figs. 5, 6, 7 and 8) will rotate counter 
clockwise. In this way each exhaust port 
registers with its cylinder port; after which 
the inlet port registers with the cylinder 
port. After this the wall 28 extends for 
almost 250 without interruption. During 
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this interval the compression and explosion 
strokes take place. During one revolution 
of the rotary valve, each cylinder can ex 
haust the exploded gas, and draw in a new 
charge. Then come the compression and 
explosion strokes. As this takes two revolu 
tions of the crank shaft, the rotary valve 
must be driven at half the crankshaft speed. 
The outer passageway 33 could be made the 
exhaust passageway if desired and the in 
ner passageway 32 the fuel supply passage 
way. In either case, there being a single 
separating wall between them, the incoming 
gas passing through the fuel Supply pas 
sageway will cool the exhaust passageway, 
-while the latter will warm the passing fuel. 
In case of the use of a carbureter for sup 
plying the fuel, the warming of the incom 
ing charge will aid in the complete vapori 
zation of the liquid hydro-carbon particles 
in the mixture, ????????? a homogeneous and 
well carbureted gas. By placing, the fuel 
? or inlet passageway outside of the 
exhaust passageway, the former insulates 
the latter from the valve casing, 26, which 
would not be the case if the exhaust gases 
traveled in the outer passageway and the 
latter was in contact with the casing 26. 
By inclosing the exhaust gases within one 
circular wall, the minimum area of surface 
is presented and this wall is not in contact 
with the valve casing 26. In Fig. 9, which is a section through the 
fuel supply ports 42 of Fig. 4, is shown the 
supply passageway 44 which communicates 
with the annular passageway 43. Fig. 1 
shows passageway 43 midway between cyl 
inders 2 and 3. The ports 42, distributed 
about the circumference of the valve, allow 
the outer passageway 33 to be in continual 
communication with the source of supply. 
The flange 45 (Figs. 1 and 3) allows the at 
tachment of a supply pipe, be it from a suc 
tion producer, carbureter or other supply. 
Assuming that the succession of firing in 
the four cylinders is in the order 1, 3, 4, 2, 
and as each of these strokes are 180° apart 
on the crankshaft circle, then each exhaust 
port, and similarly each inlet port, must be 
90° apart on the circumference of the valve 
and in the above named order of firing. So 
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in Figs. 5 and 7, representing the valve 
ports for cylinders 1 and 3, the exhaust 
ports are 90° apart and so placed that, as 
the valve rotates counter-clockwise, the ex 
haust port 34 registers with the cylinder 
port 19 before the ports 38 and 23 register. 
Similarly the ports of cylinder 4 are 90° be 
yond those of cylinder 3. And those of 
cylinder 2 are 90° beyond the ports of cyl 
inder 4. In Fig. 1 the exhaust stroke of 
cylinder 1 has been completed and cylinder 
2 has drawn in a new charge of fuel. 
The means for driving the rotary valve at 

half the crank shaft speed, can be one of 

numerous ways. , Bevel gears, worm gears, 
chain and sprockets or other transmitting 
mechanism could be utilized. Fig. 1 illus 
trates the use of bevel gears. On the for 
ward end of the crank shaft is secured the 
bevel gear 46. The latter meshes with the 
bevel gear 47 which is on the lower end of 
the vertical shaft 49. The shaft 49 is in 
closed within the tubular member 50 and 
rotates in bearings 51 and 52. The case 48 
incloses the gears 46 and 47 and a similar 
case 55, at the upper end of the tubular 
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member 50, houses gears 53 and 54. The 
former is secured to the upper end of shaft 
49 and the latter is secured to the shaft 56, 
which is an extension of the rotary valve 27. 
The drawing shows the two to one reduc 
tion by means of gears 53 and 54. Shaft 
56 is supported by bearings 5 and 58, while 
the rear end of the rotary valve is support 
ed by bearing 59. The latter is located 
within the housing 60. The inner wall 29 
of the valve extends rearwardly beyond the 
outer wall 28, forming the extension 64. 
Surrounding the latter is the member 61 
62-63. The flange 61 is secured to the 
housing 60 and it also holds the bearing 59 
in place. The flange 63 allows an exhaust 
pipe, muffler, or similar apparatus to be 
attached to the engine to convey the exhaust 
gases off. The extension 64 is exhausting 
the spent gases as it rotates and the engine 
operates. This constitutes a rotating ex 
haust member discharging into a stationary 
receiving member. The packing 63 is ca 
pable of standing a high degree of heat and 
prevents the spent gas from leaking back 
around the extension 64 through the sta 
tionary receiving member. 
The rotary valve can rotate within the 

casing 26 and the latter can serve as a bear 
ing for the former. Or the valve can be made independent of the containing casing 
by the use of bearings which will keep the 
valve out of contact with the casing. The 
annount of clearance will be very small; a 
film of lubricating oil between the two will 
constitute a sealing member between them. 
Lubricant can be supplied to the rotary valve 
by means of oil leads from a lubricator, 
grease cups, or otherwise to the inside of 
the valve casing (not shown). As a means 
for providing efficient lubrication, espe 
cially if the containing casing is to act as a 
bearing for the valve, the grooves on the cir 
cumference of the valve as shown in Fig. 10, 
will aid in the distribution of lubricant and 
maintain a supply within themselves. The 
end cap 65 closes the bore of the valve cas 
ing 26. A washer 66 lies between, the cap 
65 and the valve 27. The circumferential 
groove 67 prevents the lubricant from es 
caping beyond the end of the valve. On 
each side of the ports for cylinder 1, are the 
grooves 68 and 69 while a groove 70, paral 
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This arrangement allows the rotary valve I formed thereby, 
to be placed in a lower position and allows 
the inlet and exhaust manifolds to be placed 
lower. • 

Fig. 3 shows a cylinder 98 in which the 
combustion chamber 99 is kept in commu 
nication with a valve casing by means of 
port 100. A vertical rotary valve is em 
ployed. Passageway 107 is connected with 
the source of fuel supply. The inner wall 
103 of the valve forms the exhaust passage 
way, while the outer wall 102 forms the in 
let passageway, into which the fuel travels 
from passageway 107 through the open end 
101. The vertical shaft 106 causes the valve 
to rotate. This vertical placing of the ro 
tary valve allows two cylinders to be con 
nected at the same time to the valve casing. 
In Fig. 21, cylinders 108 and 110 commu 

nicate with the valve casing 112 through 
the ports 109 and 111. The latter are 
placed. 98° apart with reference to the cir 
cumference of the rotary valve. This al 
lows 180 difference between the cranks of 
the two cylinders. 

It will be seen that parts and details of 
construction may be added, omitted, modi 
fied or substituted without departing from 
the spirit and scope of the invention. 
What I claim is: 
1. A rotary valve having an inner wall, 

an outer wall, inner, and outer passageways 
formed thereby, a bearing supporting said 
outer wall, and said inner wall extending 
unsupported beyond said outer wall. 

2. A rotary valve having an inner wall, 
an outer wall, inner, and Outer passageways 
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said inner wall extending 
beyond said outer wall, said extension ro 
tating within a stationary receiving mem 
ber, and a packing between said extension 
and receiving member. - 

3. A rotary valve having a circumferen 
tial packing ring, a packing strip whose 
end abuts against said packing ring, and 
means for holding lubricant at the joint 
thus formed. . 

4. A rotary valve having a circumferen 
tial packing ring, a packing strip whose 
end abuts against said packing ring, and a 
groove for holding lubricant at the joint 
thus formed. 

5. A rotary valve having a packing strip, 
a bearing surface ori said strip, said strip 
having an end, and a groove on said bearing 
surface extending inwardly from said end. 

6. A rotary valve having a packing strip, 
a packing ring, said strip having an end 
abutting against said packing ring, and a 
groove on said end for holding lubricant. 

7. A rotary valve having an inner wall, 
an outer wall, a restricted bearing surface 
on said outer wall, and a space between said 
inner and outer walls at said bearing. 

8. A rotary valve subject to heat, a valve 
casing for said valve, and a yieldable bear 
ing for supporting said valve in said valve 
casing. 
Whereunto I affix my signature in the 

presence of two subscribing witnesses. 
AUSTIN M. WOLF. 

Witnesses: - 

HENRY WoLF, 
HAMILTON ACHILLE WoLF. 
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