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No. 748,320. 

UNITED STATES 
Patented December 29, 1903. 

PATENT OFFICE. 

FRANK K. STURDIVANT, OF BISCOE, NORTH CAROLINA, ASSIGNOR OF ONE 
HALE TO J UNIUS R. PAGE, OF BISCOE, NORTH CAROLINA. 

ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 748,320, dated December 29, 1903. 
Application filed May 9, 1903, Serial No. 156,476, (No model.) 

To all, whom it may concern: 
Be it known that I, FRANK.K. STURDIVANT, 

a citizen of the United States, residing at Bis 
coe, in the county of Montgomery and State 

5 of North Carolina, have invented a new and 
useful Rotary Engine, of which the following 
is a specification. . . . 
. This invention relates to certain improve 
ments in rotary engines, and has for its prin 

Io cipal object to provide an improved means 
for controlling the admission of steam to and 
its exhaust from the cylinder of the engine. 
A further object of the invention is to pro 

vide a novel form of valve for controlling the 
I5 flow of steam to the cylinder and in connec 

tion with this valve to employ a reversing 
valve which may be utilized to place one or 
other of the cylinder-ports in communication 
with the exhaust, and thus govern the direc 

20 'tion of rotative movement of the engine. 
A still further object of the invention is to 

provide in connection with the valve a novel 
form of governor which to some extent par 
takes of the nature of a throttle-valve, pro 

25 vision being made for opening or closing the 
valve to any desired extent and at the same 
time for automatically controlling opening 
and closing movement of the valve.in accord 
ance with the speed of rotation of the piston. 

3o . A still further object of the invention is to 
provide a novel form of packing for prevent 
ing the escape of the steam or other actuating 
fluid around the main shaft of the engine; and 
a still further object is to provide, a novel 

35 form of revoluble abutment having suitable 
recesses for the reception of the opposite 
wings or blades, the movement of the piston 
and the abutment being properly timed in 
order to bring the recesses into abutment 

4o receiving position during the operation of the 
engine. 
With these and other objects in view the 

invention consists in the novel construction 
and arrangement of parts hereinafter de 

45 scribed, illustrated in the accompanying 
drawings, and particularly pointed out in the 
appended claims, it being understood that 
Various changes in the form, proportions, size, 
and minor details of the structure may be 

so made without departing from the spirit or 

sacrificing any of the advantages of the in 
vention. 
In the accompanying drawings, Figure 1 is 

a transverse sectional elevation of a rotary 
engine constructed in accordance with the 55 
invention, portions being broken away in or 
der to more clearly illustrate the construction. 
Fig. 2 is a longitudinal sectional elevation of 
the same on the line 22 of Fig. 1. Fig. 3 is 
a transverse sectional elevation through the 6o 
steam-chest, showing the outer face of the re 
versing-Valve in elevation. Fig. 4 is a trans 
verse sectional elevation of the reversing 
valve. Fig. 5 is an elevation of the inner 
face of the reversing-valve. Fig. 6 is a detail 65 
view of the steam-valve. Fig. 7 is a view illus 
trating a modified form of governor-valve. 

Similar numerals of reference are employed 
to indicate corresponding parts throughout 

- the several figures of the drawings. 7o 
The engine is mounted on a suitable frame 

or bed, and its casing 2 comprises a pair of 
substantially cylindrical chambers 3 and 4, 
of which the lower constitutes a steam-cylin 
der, the upper chamber serving to receive a 75 
revoluble abutment 5, which is mounted on 
a shaft 6, extending through suitable open 
ings in the opposite cylinder - heads. The 
abutment 5 is cylindrical inform and is pro 
vided with one or more longitudinally-dis- 8c 
posed peripheral recesses 8 for the reception 
of the wing or wings carried by the piston, 
and at the opposite ends of said cylindrical 
abutment are substantially annular grooves, 
in which are seated packing-rings 10, pressed 85 
outward into contact with the cylinder-heads 
by suitable springs. 
The piston-body 12 is cylindrical in form 

and is secured to a shaft 13, having its oppo 
site ends extending outside the heads of the 9o 
cylinder, and in suitable radial recesses in 
said piston are arranged abutment-wings 14, 
pressed outward by suitable springs 15 and 
provided with packing-strips 16 for contact 
with the end walls of the piston. . 
The cylinder-abutment 5 separates the an 

nular steam-space of the cylinder, and lead 
ing into the steam-space at opposite sides of 
the abutment are two ports 18 and 19, either 
of which may constitute the steam-entrance loo 
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9. 

port, while the other acts as an escape-port 
for the steam or other actuating fluid. 

In order to provide for the proper timing 
of the movement of the piston and the abut 
ment to the end that the recesses of said 
abutment may be properly presented to the 
piston-wings, the abutment and piston shafts 
are each provided with gears 20, or they may 
be otherwise connected in order to effect 
proper rotative movement of the abutment. 
The abutment-shaft after passing through the 
openings in the cylinder-heads is received in 
bearings each formed of a block 21 and a cap 
22, the block 21 resting on a suitable spring 
23, which normally tends to elevate the block 
and the abutment, while the upper block 22 
receives the thrust of a screw 24, which may 
be adjusted to any desired extent in order to 
move the abutment toward the periphery of 
the piston. 
The pistonis preferably provided with pack 

ing-rings at its opposite ends in order to pre 
vent or to lessen the escape of steam, and one 
end of the piston-supportingshaft 13 is thread 
ed for the reception of a conical collar 26, 
which may be held in place by one or more 
jam-nuts 27 on the threaded portion of said 
shaft. On the top of the collar is placed a 
tapering sleeve or bushing 28, which fits in a 
correspondingly-shaped opening in the re 
movable cylinder-head 30 and serves to pre 
vent escape of steam, while the conical sleeve 
permits of the necessary taking up to com 
pensate for wear. - 
To that end of the cylinder opposite the 

head 30 is secured a cylinder-head 31, hav 
ing a lug 32 provided with a suitable thread 
ed opening for the reception of one of the ad 
justing-screws of the abutment-shaft and be 
ing further provided with a suitable lug or 
flange 33, on which may be rested one of the 
abutment-supporting springs. 
The lower portion of the head 31 is some 

what reduced in thickness and is faced to 
form a seat for a reversing-valve 35, said 
valve being of the construction best shown 
in Figs. 3, 4, and 5 and comprising a disk 
having at its lower edge an opening 36 to re 
ceive a pin 37, carried by a suitable rod 38, 
which may be moved to shift the position of 
the valves and reverse the direction of rota 
tive movement of the piston. The disk-valve 
35 is mounted loosely on the main shaft 13, 
and its face is recessed, as indicated at 39, to 
form an exhaust-space, which may communi 
cate with one or other of the cylinder-ports 
1819. In the lower portion of the disk the 
exhaust-space communicates with a port 41, 
leading to an enlarged boss 42, having a pas 
sage 43 for the exhaust-steam, one or both 
ends of the boss being connected in any suit 
able manner with a pipe to convey the ex 

The valve 35 
is further provided with two transversely-ex 
tending ports 45 and 46, which pass com 
pletely through from side to side of the valve 
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and are so arranged that one or other may 
register with the cylinder-ports 1819 in order 
to permit the entrance of steam to one side 
of the cylinder and its escape from the oppo 
site side thereof. It will be noted that the 
ports 45 and 46, as well as the ports 1819, are 
arranged at different radial distances from 
the axis of rotation, this being principally for 
the purpose of preventing any accidental es 
cape of steam when the steam-valve is oper 
ated. 
The reversing-valve 35 and steam-valve 47 

are both arranged within a steam-chest 48, 
formed by a suitable casing, which may be 
bolted or otherwise secured to the cylinder 
head or main body of the cylinder, said cas 
ing being provided with a suitable stuffing 
box and gland-nut, as 50, for the passage of 
one end of the main shaft 13 and being fur 
ther provided with a steam-supply pipe 51, 
connected to a boiler or any other suitable 
source of supply for a fluid under pressure. 
The steam-valve 47 is in the form of a disk 

keyed or otherwise rigidly secured to the shaft 
13 and provided on its inner face, or that face 
adjacent to the reversing-valve 35, with an 
annular recess 52 in free communication with 
the steam-space of the steam-chest through 
the medium of openings 53 in order that the 
valve may be balanced, and thus avoid un 
necessary friction due to the pressure of 
steam on the outer face of the valve. The 
annular flange 54, which forms the periphery 
of the disk-valve 47, is provided with two 
transversely-extended ports 55 and 56, each 
of which extends for rather more than half 
the circumference of the valve, there being 
suitable webs 57 extending across each of the 
ports in order to strengthen the structure. 
These two ports are disposed at different 
radial distances from the axis of rotation, cor 
responding to the distances at which the cyl 
inder-ports are disposed, and during the ro 
tative movement of the shaft and steam-valve 
one of such ports will be in communication 
with the cylinder - port through the corre 
sponding port of the reversing-valve, and as 
the ports 55 and 56 are arranged at different 
radial distances from the axis of rotation 
there will be little or no danger of leakage of 
steam. Both the steam - valve and the re 
versing-valve are of less diameter than the 
internal diameter of the steam-chest in order 
to permit the passage of steam between the 
exterior of the valve and the inner walls of 
the chest to thereby lessen the frictional re 
sistance to the movement of the valve. 
The number of ports 55 and 56 may be in 

creased in accordance with the number of 
piston-wings, and as only one of such piston 
wings is shown in the present instance but 
a single set of ports is necessary. 
To the main shaft is secured a collar 60, 

slightly spaced from the steam-valve, a pack 
ing-ring 61 being introduced between the two 
in order to prevent the entrance of steam. 
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disposed therein, a shaft secured to the piston, 
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The area of this collar is approximately equal a revoluble steam-valve carried by the shaft 
to the area of the annular flange of the steam- and having ports for controlling the admis 
valve less the area of the steam-ports, and as ision of steam to the cylinder, an adjustable 
this collar is rigidly secured to the main shaft ring for controlling the volume of steam pass 
pressure of steam on the outer face of the ling through said ports, and a yieldable means 
collar will not be transmitted to the valve for supporting said ring. 
proper and friction on the valve will be ma- 2. In a rotary engine, a cylinder, a piston 
terially lessened, the pressure on the inner disposed therein, a shaft carrying the piston, 

a revoluble ported steam-valve, an adjustable 
mately the same. - - - ring for controlling the volume of steam pass 
The outer face of the collar 60 is dished or ling through the valve, a yieldable means for 

of concave form and receives the central por- connecting said ring to the shaft, and means 
tion of a diaphragm 63, said diaphragm be- for adjusting said ring. 
ing retained in place by a movable collar 64, 3. In a rotary engine, a cylinder, a piston 
which is engaged by a transverse bar 65, pass- disposed therein, a shaft carrying the piston, 
ing through a diametral slot in the main shaft a revoluble ported steam-valve, a ring for 
and engaged by an adjusting - screw 66, controlling the volume of steam, and a yield 
adapted to a threaded opening in the end of able connection between the ring and the 
the shaft, a suitable jam-nut 67 being em- shaft. 
ployed to lock the screw in adjusted position. 4. In a rotary engine, a cylinder, a piston 
The diaphragm is formed of thin elastic disposed therein, a shaft carrying said piston, 

metal and is provided at its outer edge with a revoluble ported steam-valve, a ring for con 
a ring 68 of sufficient width to cover both of trolling the volume of steam passing through 
the steam-ports. This ring is normally the valve-ports, a diaphragm carrying the 
moved in the direction of the outer face of the ring, a pair of collars carried by the shaft and 
valve by the diaphragm, but is held from con- between which the central portion of the dia 
tact there with by means of a series of pins. phragm is clamped, and means for adjusting 
or lugs 70, so that there will always be a pas- one of said collars. 
sage for steam between the outerface of the 5. In a rotary engine, a cylinder, a piston 
valve and the ring, the area of the space be- disposed therein, a shaft carrying the piston, 
ing adjustable manually in order to increase a revoluble ported steam-valve carried by the 
or decrease the speed of the engine and be- shaft, a ring for controlling the volume of 
ing further adjustable automatically by fluc-steam passing through the valve-ports, a dia 
tilations in the speed of rotation of the shaft phragm carrying the ring, a diaphragm-clamp 
13. The fixed collar 60 and the adjustable ling collar supported by the shaft and engag 
collar 64 are of such shape with relation to ing the central portion of the diaphragm in a 
the diaphragm that when slight pressure is vertical plane differing from that in which 

the ring is normally disposed, and means for 
adjusting said collar. 

6. In a rotary engine, a cylinder, a piston 
disposed therein, a shaft carrying the piston, 
a revoluble ported steam-valve carried by the 
shaft, a ring for controlling the volume of 
steam passing through the valve, a diaphragm 
carrying the ring, a fixed collar carried by 
the shaft and having a recessed outer face, a 
movable collar mounted on the shaft and 
serving to clamp the diaphragm against the 
fixed collar,a diametral bar extending through 
a slot in the shaft and engaging the movable 
collar, and an adjusting-screw adapted to a 
threaded opening in the shaft and bearing 
against said bar. 

7. In a rotary engine, a cylinder, a piston 
disposed therein, a shaft carrying the piston, 
a revoluble ported steam-valve, and a cen 
trifugal governor comprising a ring - like 
valve, a yieldable means for securing the said 
valve to the shaft, the point of attachment 
between the shaft and the securing means be 

exerted on the movable collar the diaphragm 
will be clamped and the ring 68 will be moved 
in the direction of the valve, while increase 
in pressure will resultin slight outward move 
ment of the ring, the outer edge of the fixed 
collar forming a fulcrum for that portion of 
the diaphragm with which it engages, so that 
the position of such ring may be adjusted in 
order to alter the area of the space through 
which the steam is admitted from the chest 
to the ports. - 
When the engine revolves at a normal 

speed, the ring will retain the position to which 
it is adjusted by means of the screw 66; but 
when the speed increases above the normal 
the ring 68 will natually seek to assume a 
position in direct alinement with the center 
of rotative movement of the diaphragm to 
which it is attached and will thus be moved 
in the direction of the steam-valve in order 
to reduce the steam area and to correspond 
ingly reduce the speed of the engine. 
The diaphragm may be formed of a series 

the ring is disposed. 
8. In a rotary engine, a cylinder, a piston 

disposed therein, a shaft carrying the piston, 
cylinder inlet and escape ports arranged at 
different radial distances from the center of 
rotation of the shaft, a reversing-valve having 

in the form of a solid sheet, as preferred, the 
strip construction being illustrated in Fig. 7. 
Having thus described the invention, what 

is claimed is 
1. In a rotary engine, a cylinder, a piston 

of radiating strips of spring metal or may be ing in a plane different from that in which 
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controlling-ports disposed in similar manner, 
said valve having a recessed face forming an 
exhaust-space, an escape-pipe in communi 
cation with the exhaust-space, and a revolu 
ble steam-valve having ports also disposed at 
different radial distances from the axis of ro 
tative movement of the shaft. 

9. In a rotary engine, a cylinder, a piston 
disposed therein, a shaft carrying the piston, 
cylinder-ports disposed at different radial dis 
tances from the center of rotation of the shaft, 
a reversing-valve having ports corresponding 
to those of the cylinder and provided with 

4. 

a recessed inner face forming an exhaust 
space, means for adjusting the position of the 

748,820 

reversing - valve, a revoluble ported steam 
valve having elongated ports arranged at dis 
tances from the center of rotation correspond 
ing to the ports of the cylinder, and a steam 
chest inclosing both valves, the diameter of 
the valves being less than the internal diam 
eter of the steam-chest, substantially as speci 
fied. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

- FRANK K. STURDIVANT. 
Witnesses: 

FRANK PAGE, 
WM. G. LUCH. 

  


