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to the Surrounding case. 

UNITED STATES PATENT OFFICE. 
EDWARD O. BENNETT, OF IIAYWARDS, CALIFORNIA. 

ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 560,252, dated May 19, 1896. 
Application filed February 25, 1895, Serial No. 539,658, (No model.) 

To all, whon it. Inazy concern: 
Beit known that I, EDWARD O. BENNETT, a 

citizen of the United States, residing at Hay 
Wards, in the county of Alameda and State 
of California, have invented certain new and 
useful Improvements in Rotary Engines, of 
which the following is a specification. 
My invention has for its object the produc 

tion of a rotary engine having several advan 
tages in construction and operation over other 
engines of that class or description heretofore 
made, particularly with respect to simplicity 
of Working parts, cost of manufacture, and 
effective conversion of motive force into me 
chanical power and its economical application 
to the work to be done. 

In motors of the class or description to 
which these improvements relate, commonly 
known as “rotary engines,’ the piston or part 
acted on by the motive force has continuous 
rotary motion within a surrounding case that 
forms the cylinder. In the present construc 
tion this case or cylinder rotates on a station 
alry axis, while the part termed the “piston’ is 
fixed and remains stationary within the case. 
By suitable and well-known means, such as 
a pulley and a belt or gearing in place of the 
pulley, the revolving case is connected with 
a shaft or part to be moved. The result of 
this construction is to greatly reduce the fric 
tion between the cylinder or case and the in 
closed piston and to overcome uneven Wear 
of the surfaces of contact, because the direct 
strain or pulling force of the load or the re 
sistance of the machinery being driven is re 
moved from the piston directly and leaves 
that part free to yield and accommodate itself 

It also removes the 
strain or pulling force from the joints and 
bearings between the case and the piston to 
such extent that stuffing-boxes and packing 
are dispensed. With at the bearings. 

In connection. With these features the in 
vention embraces a certain novel construction 
and combination of parts and mechanism and 
the production with and by the same of an 
improved rotary engine or motor adapted to 
operate by steam or compressed air or other 
similar motive force, as hereinafter fully de 
scribed, and pointed out in the claims, refer 
ence being had to the drawings that accom 
pany and form part of this specification. 

In the said drawings, Figure 1 represents 
a side elevation of a rotary engine embodying 
my invention with one side of the cylinder 
removed and the piston in longitudinal sec 
tion. 
side of the engine, showing one-half of the 
side of the cylinder removed. Fig. 3 is a hori 
zontal cross-section taken on the line ac y, Fig. 
1. Fig. 4 is a top view of one of the sliding 
abutments on the piston. Fig. 4 is an end 
view of Fig. 4. Fig. 5 is a longitudinal sec 
tion, and Fig. 5* a cross-section aty y, of the 
Same part. 
through the center of the revolving cylinder 
and its supports, the stationary piston being 
removed. Fig. 7 is a view of the piston re 
moved from the cylinder with a portion of 
One side broken away to show the internal 
partitions. Fig. 8 is a detail view, in longi 
tudinal section, of the sliding abutments of 
the piston; and Fig. 9 is a modification in 
which a spring is substituted for steam-pres 
sure to press and hold the abutments in place 
against the periphery of the surrounding cyl 
inder. Fig. 10 is a perspective of the middle 
portion of the stationary shaft on which the 
cylinder rotates. Figs. 11 and 12 are details, 
front and side views, of the means that holds 
the shaft from turning with the cylinder. 
A indicates the case or cylinder. PP are 

pillow-blocks or uprights of a suitable engine 
frame with bearing P* for trunnions or jour 
nal portions A* on the cylinder. 
B is a stationary shaft extending through 

the case at the center and through the jour 
nal portions to the outside at both ends. This 
shaft forms both a support for the stationary 
piston C within the case and a conductor for 
the live steam into and for the exhaust-steam 
from an annular steam-spaceX between the 
piston and the surrounding cylinder. The 
shaft is made of heavy tubing, and to one end 
is connected a supply-pipe D from the steam 
generator and to the other end a pipe E to 
carry off the exhaust-steam. The inlet side 
d is separated from the exhaust side eX by a 
plug or solid portion B'in the middle portion 
of the shaft, and on either side of it are situ 
ated the steam-ports or inlet-openings D* D*, 
that connect the steam chambers or compart 
ments in the piston with the inlet-passage d’ 
and the ports or openings E*E* between the 

Fig. 2 is an elevation from the same 

Fig. 6 is a vertical cross-section C 
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exhaust-chambers in the piston and the Out 
let-passage eX through the shaft. - 
The piston has the form of a narrow cylin 

der the diameter of which is considerably 
greater than the width, and the flat sides are 
finished smooth and fitted closely to the cor 
responding flat sides of the surrounding case. 
Its external diameter at the circular rim be 
ing less than the interior measurement of the 
case leaves the annular steam-space X be 
tween it and the periphery of the case, and at 
points on the inside of the case diametrically 
opposite to each other are abutments II II", 
extending on radial lines toward the axis and 
sitting closely to the rim of the stationary 
piston, thereby dividing the annular space 
into two separate parts. The interior hollow 
space in the piston is divided by upright par 
titions 11 on opposite sides of the center 3 
into divisions, and these again into the two 
separate chambers or compartments c' c” by 
partitions 2 2, extending from the center to 
the rim of the piston. 
The compartments indicated by the letter 

c' connect with the pressure side of the cen 
tral pipe B through the ports D* and the 
other compartments c with the exhaust side 
through the exhaust-ports E*. The said com 
partments communicate in turn with the 
space between the rim of the piston and the 
surrounding cylinder through the ports and 
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passages in the partitions 2 and the passages 
in the sliding abutments G, which act as 
valves to regulate and control the admission 
and the exhaust of the steam. The cylin 
drical cavity or recess 6, containing the slid 
ing abutment G, is connected with the two 
compartments c' clby the ports 4 and 5 in the 
partitions 2. The seats 6 are of cylindrical 
shape, and the sliding abutments G. G. are of 
corresponding form and are fitted to slide 
smoothly in and out. By using cylindrical 
blocks I secure a close fit and tight joints be 
tween these abutments and the piston with 
out the use of packing. In the top and the 
bottom sides of these blocks are longitudinal 
grooves or channels g', forming connecting 
passages between the ports 4 5 in the parti 
tions 2 2 and the space outside the piston 
when the blocks set out from the body of the 
piston, and thus the two parts into which the 
cylinder-space between the two abutments is 
divided by the outstanding blocks take in the 
motive power from the chamber c' through 
one port and the passage on the stationary 
abutment and exhaust or discharge from the 
opposite side of the stationary abutment 
through the other passage g' and the port 5. 
The abutments G. G. are stationary except 

ing at those points or intervals in the revolu 
tion of the cylinder where the inwardly-pro 
jecting portions of the cylinder-rim pass the 
abutments, and at such points they are pressed 
into the rim of the piston against the pressure 
of the spring, or other means used in place 
of the springs, and are forced out by such 
means as their ends pass over the end of the 
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projections. Steam-pressure is applied be 
hind these blocks to hold them to a seat against 
the surrounding rim of the cylinder, or Springs 
can be employed in place of steam-pressure. 
Figs. 1, 3, and Sillustrate one manner of using 
steam-pressure for that purpose. Through 
the side of the stationary shaft B is fixed a 
short tube I, extending through the shaft and 
the partitions 2 into the cylindrical recesses 
6 and setting at the outer ends into a cylin 
dirical recess 7 in the end of each ab ultiment 
G. Communication is opened between this 
tube and the steam-inlet passage d’ in the 
hollow shaft, so that the steam-pressure is 
applied and maintained against the end of 
the cylindrical recess 7, the result of which is 
to hold the cylindrical blocks G in working 
contact with the periphery of the cylinder. A 
spring in, applied as shown in Fig. 9, will pro 
duce the same effect. In that construction 
the cross-tube II forms a guide for the spling. 
It will be noticed that the sliding abutments 
operate as valves to cut off and let in the 
steam-pressure at the points where the cylin 
der abutments II" pass the sliding albutments; 
but at all other times they form stationary 
abutments, against which the motive power 
acts on the pressure side and thus causes the 
cylinder to rotate. As these pieces G in di 
ameter are somewhat Slmaller than the space 
between the flat sides of the cylinder, there is 
left a narrow space between the sides of the 
cylinder and the abutment G that requires to 
be closed, and for this purpose packing strips 
or blocks S are set in the sides of the ablit 
ment with suitable projection to fit closely 
against the internal perpendicular walls of the 
cylinder and of proper length to extend from 

: the rim of the piston to the rim of the cylin 
- der. These blocks. S set in recesses in the 
sides of the abutments G and are pressed out 
by springs S* against the sides of the cylin 
der. Recesses 8 are also made in the sides of 
the piston to let in the heads of the abutments 
flush with the rim of the piston. Similar pack 
ing strips or blocks T, with springs behind 
them, are set into the ends of the cylinder 
abutments II to secure close joints between 
the rim of the piston and these abutments. 

Close joints between the sides of the sta 
tionary piston and the sides of the revolving 
cylinder are produced by packing-rings V, 
let into grooves in the sides of the cylinder. 
One side or head of the cylinder is attached 

to the main body portion by a screw-joint A, 
the thread being cut contrary to the direction 
in which the cylinder rotates, so that it will 
not become loosened by the movement of the 
cylinder. 
The trunnions are bored for the stationary 

shaft and journal portions are turned on the 
ends. The trunnion on one side is lengthened 
to take a gear or pulley N, by which the ro 
tative movement of the case is applied to the 
machine or part to be driven. On the ends 
of the stationary shaft, projecting beyond the 
boxes, are secured collars W, having lugs or 
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projections W", and on the frame are pro 
vided fixed stops P, one above and one be-, 
neath the shaft, so placed that they present 
fixed points of resistance to the rotative 
movement of the shaft and prevent it from 
turning with the cylinder, while, on the other 
hand, they allow the shaft and the piston to 
yield and accommodate themselves to the 
lateral strain or pulling force of the load or 
Work upon the driving-belt, and thus this 
force is thrown upon and resisted entirely by 
the trunnion-boxes and not by either the cyl 
inder or the piston, as in those constructions 
Where the piston rotates. The case is sta 
tionary and the pulley is on the piston-shaft. 
The usual throttle-valve governor and other 

Well-known parts necessary to the proper op 
eration of the engine are added to these parts 
that constitute my invention. The same are 
Omitted from the drawings, as they contain no 
novel points of construction, and they can be 
applied Without special explanation. 

Having thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is 

1. The combination, of the cylindrical case 
having hollow trunnions on which it is 
mounted to rotate, the station.ory hollow 
shaft extending through the center of the 
case and the trunnions and supported at the 
ends outside, the stationary cylindrical pis 
ton fixed on said shaft and having the internal 
hollow spaces c' c, the partitions dividing 
said spaces into the supply and the exhaust 
compartments, recesses in said partitions and 
the longitudinally-grooved abutments fitted 
to slide in Said recesses, the partition in the 
stationary shaft separating the steam or in 
let side from the exhaust-side or outlet side, 
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the ports in Said shaft connecting each com 
partment with its proper side of the shaft, 
the ports in the partition inclosing the slid 
ing abutments arranged in line with the 
channels in Such abutments, the stationary 
abutments in the annular space between the 
stationary piston and the surrounding case 
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dividing said space into two chambers, the 
springs arranged behind the sliding abut 
ments, and the curved faces on the back of 
the annular space against which the head of 
the sliding abutment is held by such spring. 

2. In a rotary engine the combination, with 
the hollow revoluble case having hollow trun 
nions on the sides on which it is mounted for 
rotation in a stationary frame; of the sta 
tionary hollow shaft extending through the 
case and its trunnions and divided in the cen 
ter of the case into pressure or inlet side and 
exhaust or outlet side, the hollow non-rotat 
ing piston fixed on said shaft, and having its 
interior space divided by radial partitions 
into two supply and two exhaust compart 
ments, the ports in the stationary shaft con 
necting each compartment with the corre 
Sponding side of the shaft, cylindrical recesses 
in the partitions leading into the ends from 
the rim of said piston and communicating 
through ports in said partition with the com 
partments in the piston separated by such 
partition and the sliding abutments movable 
in the Said recesses having longitudinal 
grooves or channels, as set forth. 
In testimony that I claim the foregoing I 

have hereunto set my hand and seal. 
EDWARD O. BENNETT. L. s. 

Witnesses: 
EDWARD E. OSBORN, 
C. W. M. SMITH, 
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