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UNITED STATES PATENT OFFICE. 
(E() R(; E 13. SIEPARI), OF OG DENSBURG, NEW YORK. 

ROTARY MOTOR. 

SPECIFICATION forming part of Letters Patent No. 586,717, dated July 20, 1897. 
Application filed March 24, 1897, 

To all choir, it mi?ty concern. 
Be it, known that I, GEORGE 3. SHEPARD, ii 

citizen of the inited States, residing at Og 
densburg, in the county of St. Lawrence and 
State of New York, have invented a new and 
useful Improvement in Rotary Motors, of 
which the following is a full, clear, and exact 
specification, reference being had to the ac 
companying drawings, which form a part 
hereof. 
My invention relates to that class of rotary 

devices adapted to be used either as a motor 
by the force of any fluid under pressure or 
when rotated by outside force as a pump 
(both suction and force) for air, gas, water, 
or any fluid, or for a meter for gas, water, or 
any other fluid; and the objects of my in 
vention are to provide a motor or pump or 
meter that can be cheaply and easily made 
and repaired, run at high speed without un 
due wear or vibration, and readily reversed, 
and that will be positive in its action and 
economical in its operation and at the same 
time simple and compact in construction. 
My invention consists, first, in the combi 

nation in a rotary device of two parts, one 
encircling the other, one of which is adapted 
to revolve with reference to the other, and 
one of which parts is provided with a surface 
having two or more raised portions concen 
tric with the axis of rotation and two or more 
depressed portions concentric with said axis, 
upon which surface the bearing-surfaces at 
or near the ends of the gates bear and ride, 
and the other part having a surface in part or 
in whole concentric with the axis of rotation, 

of the other part of the device and thus form 
pockets between the two parts, and a double 
headed curved gate carried by one of the 
parts and having bearing-surfaces at or near 
both ends consisting of cam-surfaces and 
bearing-surfaces proper, the gate being so 
constructed and arranged that the portions 
of the gate at or near both ends thereof will 
successively constitute one of the walls of 
the working chamber and will be positively 
moved to operative position for that purpose 
by the action of the other part of the device 
upon the cam-surface at or near the other 
end of the gate, who reby both ends of the 
gate are successively brought into operation 
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and made to form a part of the walls of the 
working chamber in which the pressure is ex 
erted which gives to the device the rotary mo 
tion when it is used as a motor. 
My invention also consists in the combina 

tion, with the other parts above mentioned, 
of a plurality of double-headed curved gates, 
such as above described, whereby the rotat 
ing part is balanced on its axis and is re 
lieved from sidewise twist or strain. 
My invention also consists in arranging the 

gates so that they are equidistant from each 
other and in employing the same number of 
gates as there are raised concentric portions 
on the surface against which the gates bear 
at or near their ends. 
My invention also consists, broadly, in the 

combination of two parts, one encircling the 
Other and one revolving with reference to the 
other, and a double-headed curved gate car 
ried by one of the parts and having bearing 
surfaces at or near both ends adapted to be 
at all times in contact, with the surface of the 
other part of the device. 
My invontion also consists in certain other 

features of construction and combinations of 
parts hereinafter described and claimed. 
My invention is specifically illustrated in 

the accompanying drawings, in which Figure 
1 is a side view of the double-headed gate. 
IFig. 2 is a bottom or plan view of the gate 
shown in Fig. 1, looking from below. Fig. 3 
is a vertical sectional view of the rotary de 
vice on a line perpendicular to the axis. Fig. 
4 is a view siliilar to Fig. 2, showing the in 
let and outlet ports in the gate-heads. Fig. 
5 is a sectional view of the rotary device in 
an axial plane and showing the ports passing 
through the shaft and drun instead of through 
the shell and gate-heads, and lig. (3 is a ver 
tical sectional view of the form slown in Fig. 
5 on, a line perpendicular to the axis. Fig. 7 
is a vertical sectional view of a modification 
of nay invention in which the gates are car 
ried by the drun, and Fig. 8 is a plan view 
of the form of gate shown in Fig. 7. 

Similar letters and figures indicate similar 
parts in the different views. 

Referring to Figs. 1 to 6 of the drawings, 
a represents a shaft, and b a dirtim or disk se 
cured thereto, so as to revolve there with; (; c, 
face-plates, and (la ring provided with an in 
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terior surface which is partly confcentric with 
the axis of rotation. The face-plates and the 
ring together surround the said revolving 
drum, forming an encircling shell or casing 

5 therefor. The ring is fastened to the face 
plates in any suitable Way, as by an annular 
rabbet formed on the said face-plates, as 
clearly shown in Fig. 5, and the parts are held 
firmly in place by means of the through-bolts 

Io e, which are carried through the holes ar 
ranged in the rim of said face-plates at suit 
able distances apart and provided with nuts 
at their ends, whereby the said face-plates 
can be held rigidly against the ends of said 

I5 ring, as shown in Fig. 5. The shaft a is jour 
maled in the face - plates in any suitable 

le. 

On the inner face of each face-plate are cut 
two diametrically opposed uniformly-curved 

2O channels, as shown at f in Figs. 3 and 6, 
those cut on one face-plate being parallel, re 
spectively, with those on the other face-plate. 
The said channels are connected by cross 
channels in, extending from one face-plate to 

25 the other and formed by the projecting por 
tions l of the ring cl. These channels and 
cross-channels together form slots for the pur 
pose of holding and guiding within the casing 
the double-headed gates, one of which is 

3o shown in Fig. 1. These slots hold and guide 
the gates as they are reciprocated back and 
forth, and the gates are in this way carried 
by the shell. Each gate consists of the uni 
formly-curved side pieces g g and the gate 

35 heads hl. These parts are either made solid 
or are fastened together in any suitable man 
ner. The gate-heads are provided with bear 
ing-surfaces on their inner faces divided into 
cam-surfaces i and bearing-surfaces proper, le. 

4o Tle ends of the gate-head are curved, as shown, 
to conform to the curved surface of the wall of 
the cross-channel, n, and the ends and sides 
of the gate-head are made to closely fit against 
the walls of the cross-slot in, so as to make a 

45 substantially fluid-tight, joint there with. The 
side pieces of the gate are also made to closely 
fit the channels f in the face-plates, so as to 
make a substantially fluid-tight joint there 
with. The channels f and the cross-channols 

5o an are made long enough to give sufficient end 
wise play to enable either end of the gate to 
be retracted within the projection l of the 
shcli. As already stated, the gafos are formed 
to closely fit within the slots and have a sub 

55 stantially fluid-tight joint, there with and with 
the attinging surface of the drum, and they 
are of such length that their bearing-surfaces 
or some part thereof shall at all times bear 
upon the surface of the drum, as hereinafter 

6o more fully described. In the form shown in 
these figures the surface of the dru in con 
sists of four distinct portions. There are 
4two raised portions 1, which are concentric 

. with the axis of rotation and at such a dis 
65 tance there from that they bear against the 

concentric portions of the surface of the ring 
ch and form a substantially fluid-tight joint 

there with. They are diametrically opposite 
each other and are about forty-five degrees in 
length-that is to say, the height of each one 
is equal to about one-eighth part of its circle. 
There are two depressed portions O O, which 
are also concentric with the axis of rotation 
and diametrically opposite each other. Each 
of these depressed portions, in the form shown, 
is about one hundred and thirty-five degrees 
in length or three-eighths of its circle. The 
portions," are at a greater distance from 
the axis of rotation than the portions O O, as 
a result of which pockets are formed between 
these portions o O and the ring (l. In the 
form shown the portions . . are connected 
with the portions o O by the straight surfaces 
or shoulders p, but it will be apparent that 
these connecting portions p might be consid 
erably changed, so as to be inclined or curved 
in either direction without interfering with 
the operation of the device. The bearing 
surfaces of the gates, including the cam-sur 
faces and the bearing-surfaces proper, are so 
constructed and arranged that some part of 
said bearing-surfaces ?its or bear's closely 
against the surface of the drum at all points 
of its revolution, so as to form a substan 
tially tight steam or fluid joint, there with. It 
will be observed that in this form of construc 
tion when the raised concentric portion 1 of 
the drum is in contact with the boaring-sur 
face is of one of. the heads of the gate the 
depressed concentric polition () of the drum 
is in contact with the bearing-surface k of 
the other head of the gate, and that when the 
edge formed by the intersection of the sur 
face with the surface p is in contact with 
the cam-surface of one of the heads of the 
gate another cdge formed by the intersection, 
of a portion in with the adjoining surface ) 
is in contact with one of the cam-surfaces i 
of the other head of the gate. 

It is apparent that any desired number of 
pockets may be formed between the drum 
and the shell and that the number of the 
gates may be correspondingly increased if the 
above-described relative proportions of the 
parts be maintained. In the best form of my 
invention it is essential that such pockets 
shall be two or more in number and equidis 
tant circumferentially of said drum, or oth 
erwise when steam or other force is a clinit 
ted into said pockets, as lic 'eii)after tescribed, 
the cquilibrium of said drum would be de 
stroyed and excessive friction against its ro 
tation be caused, all of which I 'avoid by the 
construction alreatly described. For the pur 
pose of supplying propulsive force to rotate 
said drum in the fol' in shown in Fig. 3 
provide inlet - ports (1 (1 through the heads 
of the gates and the adjoining wall of the 
ring, as clearly shown in Fig. 3, and outlet 
ports a r, similarly situated on the opposite 
sides of the gate-heads, as shown in Fig. 3. 
The arrangement of these p9. in the gate 
head is also clearly shown ill Fig. 1. These 
ports are so arranged that, when the gate 
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heads are moved into operative position, so 
as to constitute one of the walls of the work 
ing chamber, the ports are opened, the inlet 
port being connected with the chamber on 
one side of the gate-head and the outlet-port 
being connected with the chamber on the 
other side of the gate-head, and when the 
gate-head is retreated into the cross-channel 
m, so as to be forced out of operative posi 
tion, the ports will be shut. In the best form 
of my invention these ports are staggered with 
reference to each of her. In the particular 
form shown in Figs. 3 and 4 the inlet-ports 
g of one head are staggered with reference to 
the inlet-ports (1 of the adjoining head, and 
the outlet-ports r of one head are similarly 
staggered with reference to the outlet-ports 
of the adjoining head. The result of this is 
that the intervening walls between one series 
of ports will be exactly opposite the port 
openings of the next series. The object of 
this is to prevent the uneven wear upon the 
face of the drum which would result from 
having the ports opposite one another or in 
line with one another and the intervening 
walls opposite one another or in line with one 
another. 

Instead of arranging the ports as shown 
in Fig. 3 thcy may be arranged as shown in 
Figs. 5 and 6-that is to say, both the inlet 
and the Outlet ports may be made to pass 
through the shaft and drum. In Figs. 5 and 
6, SS are the inlet-ports, f l are the outlet 
ports, at is the main inlet or supply channel, 
and it is the main outlet or discharge channel. 

It will be manifest that in either form the 
illet, ports or channels can be connected with 
any suitable source of supply in any usual 
way and the outlet-ports can be connected 
with any suitable exhaust or discharge pipe. 

In Opei'ation, the parts being assembled as 
herein before described and as shown in Fig. 
3 and steam or other plenum force being ad 
mitted through the inlet-ports and being con 
fined between the opposite surfaces of the 
face-plates, it filis said pockets until at one 
endltereof it encounters the end of the gate, 
witl its bearing - surface bearing closely 
against the Strface of the (lru in and consti 
titling onc of the walls of the said pocket or 
working claimber, and can go no farther in 
that direction, and in the opposite direction 
encounters the aised concentric portion of 
the surface of the dirt II), so that it can go no 
falrther in that direction except by revolving 
the ?lrtlin, which it consequently does. Mean 
while the adjoining outlet-port just in ad 
vance of the inlet-port already described is 
shut off, and before the said outlet-port is 
opened the said inlet-port is closed by the 
action of the rotation of said drum and by 
the positive action of the next succeeding 
raised concentric portion of the drum upon 
to (::i-surface i of the gate-head contain 
ing the said inlet-port. When the outlet 
port is opened, the steam or other Substance 
filling the chamber escapes therethrough. 

This operation is repeated and the drum con 
tinues to revolve. 

In the form shown in Figs. 5 and (3 the op 
eration is substantially the same, except that 
the ports are never shut, off, but the inlet-ports 
are separated from the outlet-ports, except 
for a 7 ery brief interval during the revolu 
tion of the drum by the intervention of the 
gate-heads bearing upon the depressed con 
centric portions O of the drum. 

It will be seen that the double-headed gate 
is so arranged that the portions of the gate 
at or near both ends successively constitute 
one of the walls of the working pocket or 
chamber and are positively moved into oper 
ative position for that purpose by the action 
of the surface of the drum upon the cam-sur 
face at or near the other end of the gate. 

In Figs. 7 and is a modification of my inven 
tion is shown. The construction and opera 
tion of this form of device are substantially 
the same as already described, except that 
the gates instead of being carried by the shell 
are carried by the drum and the inner surface 
of the shell is provided with the raised concen 
tric portions and the depressed concentric por 
tions and the surface of the drum is made in 
part or in whole concentric with the axis of ro 
tation. In other words, these parts are merely 
reversed. In these two figures, 1 is the ring. 2 
is the shaft. 3 is the drum. 4 is the depressed 
concentric portion on the ring. 5 is the raised 
concentric portion on the ring. 7 is the face 
plate of the shel. SS are the through-bolts. 
99 are the cross-channels in whicla the gate 
heads move. 10 1() are the curved side pieces 
of the gate. 11 11 are the gate-heads. 12 12 
are the cam-surfaces on the gate-heads. 313 
are the bearing-surfaces proper on the gate 
heads. 14 14 are the inlet-ports. 15 5 are 
the outlet-ports, and 16 16 are the curved 
channels in the ends of the drum, forming with 
the cross-channels 99 the slots in which the 
gates are reciprocated. 

It is apparent that if it is desired to oper 
ate my improved device by vacuum that can 
be done by opening the supply pipe or ports 
to the air and attaching the exhaust pipe or 
ports to exhausting apparatus, when the op 
eration of the device would be similar to that 
above described, or if the supply pipe or 
ports be attached to any fluid-supply and the. 
butlef pipe or ports be ittached to a reservoir 
and the said shaft or drum rotated by out 
side force it is apparent that Iny device will 
act as a lifting of force pump for any fluid 
desired. 
My invention may also be used as a meter 

for measuring gas or any other fluid by pro 
viding it with suitable registering devices to 
record the number of revolutions, the size of 
the pockets being known and it being there 
fore possible to accurately estimate the 
amount of gas or fluid passing through it if 
the number of revolutions is known. 

I wish to call attention to the fact that my 
rotary device above described takes its pro 
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pelling power simultaneously at opposing 
equidistant points of its circumference, so that 
there is caused no sidewise strain or twist 
pon the shaft. 
If my device is used as a steam-motor, the 

exhaust can be condensed, if desired, or a 
t vacuum-pump can be used. 

O 
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It will be apparent that many of the de 
tails of my invention can be varied or altered 
and that certain features or elements can be 
used independently of other features or ele 
ments or in other combinations. 

It will be manifest that instead of making 
the depressed concentric portions of the drum 
surface longer than the raised concentric por 
tions they can be made of equal length there 
with, and the portions now constituting the 
ends of the depressed concentric portions 
could be cut away or differently shaped, as 
the ends of these depressed concentric por 
tionis perform no useful or necessary function. 

Both the shell and the drum may revolve, 
or one may be revolved and the other may 
be stationary. 
The number of gates and the nimber of 

concentric portions on the part of the device 
that does not carry the gates may be varied 
according to circumstances. 
Some of the advantages secured by my in 

vention are simplicity of construction, cer 
tailty alld unifornity of operation, positive 
action of the reciprocating gates, protection 
of the different parts from wear and injury, 
resulting in part from the fact that the oper 
ating parts of the engine are all contained 
within the shell, an accurate balancing of the 
device relieving it from sidewise twist, or 
strain, reduction of friction, and economy in 
the production of power. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. In a rotary device, the combination of 

two parts, one encircling the other, one adapt 
ed to revolve with reference to the other, one 
being provided with a surface having raised 
portions concentric with the axis of rotation 
and depressed portions concentric with said 
axis, and the other having a surface in part 
or in whole concentric with the axis of rota 
tion, and a double-headed curved gate car 
ried by one of the parts and having can and 
bearing surfaces at or near both ends, so ar 
1:nged that the portions of the gate at or near 
both ends successively constitute one of the 
walls of the working chamber and are posi 
tively moved to operative position for that 
purpose by the action of the other part of the 
device upon the cam-surface of the other end 
of the gate and suitable inlet and outlet ports, 
substantially as set forth. 

2. In a rotary device, the combination of 
two parts, one encircling the other, one adapt 
ed to revolve with reference to the other, one 
bcing provided with a surface having raised 
portions concentric with the axis of rotation 
and depressed portions concentric with said 
axis, and the other having a surface in part 

or in whole concentric with the axis of rota 
tion, and double-headed curved gates carried 
by One of the parts and having cam and bear 
ing surfaces at or near both ends, so arranged 
that the portions of each gate at or near both 
ends successively constitute one of the walls 
of the working chamber and are positively 
moved to operative position for that purpose 
by the action of the other part of the device 
upon the cam-surface of the other end of the 
gate, and suitable inlet and outlet ports, sub 
stantially as set forth. 

3. In a rotary device, the combination of 
two parts, one encircling the other, one adapt 
ed to revolve with reference to the other, one 
being provided with a surface having raised 
portions concentric with the axis of rotation 
and depressed portions concentric with said 
axis, and the other having a surface in part 
or in whole concentric with the axis of rota 

ution, and double-headed curved gates carried. 
by one of the parts equidistant from each other 
and equal in number to the number of raised 
concentric portions on the other part, and 
having cam and bearing Surfaces at or near 
both ends, so arranged that the portious of 
each gate at or near both ends successively 
constitute one of the walls of the working 
chamber and are positively moved to opera 
tive position for that purpose by the action 
of the other part of the device upon the cam 
surface of the other end of the gate, and suit 
able inlet and outlet ports, substantially as 
set forth. 

4. In a rotary device, the combination of a 
drum and an encircling shell, one adapted to 
revolve with reference to the other, the drum 
being provided with a surface having raised 
portions concentric with the axis of rotation, 
and depressed portions concentric with said 
axis, and the shell having a surface in part 
or in whole concentric with the axis of rota 
tion, and provided with uniformly - curved 
slots to hold and guide the gates and double 
headed uniformly-curved gates sliding in said 
slots and having cam and bearing surfaces at 
or near both ends so arranged that the por 
tions of each gate at or near both ends suc 
cessively constitute one of the walls of the 
working chamber and are positively moved 
to operative position for that purpose by the 
action of the surface of the drum upon the 
calm-surface of the other end of the gate and 
suitable inlet and outlet ports, Substantially 
as set forth. 

5. In a rotary device, the combination of 
two parts, one encircling the other, one adapt 
ed to revolve with reference to the other, and 
a double-headed curved gate carried by one 
of the parts, and having bearing-surfaces at 
or near both ends adapted to be at all times 
in contact with the surface of the other part, 
and suitable inlet and outlet ports, substan 
tially as set forth. 

6. In a rotary device, the combination of 
the shell c, e, ct, having a surface partly con 
centric with the axis of rotation, the drum b 
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having the raised concentric portions a , and 
the depressed concentric portions OO, and the 
curved gates (), il, having the cam-surfaces 
ii, and the bearing-surfaces is , adapted to 
bear constantly at both ends against the sur 
face of the drum, and suitable inlet and out 
let ports, substantially as set forth. 

7. in a rotary device, the combination of 
the shell c, c, d, having a surface partly con 
centiric with the axis of rotation, the drun to 
ilaying the raised concentric portions , , and 
the depressed C in centric portions () (), and the 
curved gates ti, ii, having the cam-surfaces 
i , and the bearing-surfaces k it, adapted to 
bear constantly at both cil (ls against the sur 
face of the drill, the staggered inlet-ports q 
and the staggered outlet-ports, substantially 
as set fith. 

S. In a rotary device, the combination of 
two parts, one encircling the other, one adapt 
ed to revolve witl reference to the other, and 
a double-headed curved gate carried by one 
of the parts and having bearing-surfaces at 
or near both ends adapted to be at all times 
in contact with the surface of the other part, 
and suitable inlet and outlet ports staggered 
with reference to one another, substantially 
as set forth. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two St. bscribing witnesses. 

GEORGE 3. SEPARD. 
Witnesses: 

ALICE R. IIERRIMAN, 
CHARLES G. IDLER. 
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