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To all whom it may concern:

Be it known that I, Lavrexce P. Stevexs,
a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented new
and useful Improvements in Rotary Motors,
of which the following is a specification.

This invention relates to rotary motors
and it has for its object to provide an im-
proved motor of the character named, which
shall be relatively simple and inexpensive in
construction, positive and economical in op-
eration, readily controlled, conveniently re-
paired, and generally superior in point of
efficiency and adaptability to wide range of
working conditions.

Particular features of the improvements
constituting the invention, comprise the pro-
vision of means automatically controlling
the exhaust ports and the reversal of the di-
rection of operative movement of the motor;
extended cylinder space within which the

.expansion of the pressure medium takes

place and fewness of parts with relation to
long life, perfect control and relatively fric-
tionless operation.

The invention consists in the novel con-
struction, provision, combination, associa-
tion and velative arrangement of parts,
members and features, all as hereinafter set
forth, shown in the accompanying drawings,
and finally pointed out in the claims.

In the drawings:—Figure 1 is a side ele-
vation of the essential operative parts and
members of the rotary motor embodying the
invention, the casing of the same being in
secbion longitudinally, in a plane passing
through the longitudinal axis of the piston
member; Iig. 2 is a detall transverse sec-
tional view of the same, taken upon the line
2—2, Fig. 1, and looking in the direction of
the appended arrows; Fig. 3 is a view simi-
lar to Fig. 2, taken upon the line 3—3, Fig.
1; Fig. 4 is a detail fragmentary plan view
of the particular feature of the invention;
Fig. 5 is an isometric view of a further par-
ticular feature of the invention, in detached
position; Fig. 6 is a diagrammatic view of
the piston member of the motor and particu-
lar features of the invention associated
therewith; and, Fig. 7 is a view similar to
Fig. 1 of a modified form of construction,
which under certain, and possibly general
conditions may be found preferable thereto.

Specification of Letters Patent.
Application filed June 1, 1908,

Patented Dec. 28, 1909.
Serial No. 436,131,

Corresponding parts in all the figures are
denoted by the same reference characters.

Referring with particularity to the draw-
ings, and to all figures thereof, the inven-
tion comprises a piston member A, of cylin-
drical form housed within a cylinder casing
B provided with inlet ports C and D and ex-
haust ports E and F. The exhaust ports
are arranged respectively adjacent to the
end portions of the cylinder casing B, and
the inlet ports C and D are both arranged
intermediate of the exhaust ports I and T,
longitudinally of said cylinder casing, said
inlet ports being relatively spaced apart.
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With each of the exhaust ports K and F is °

associated valve means, G and I, respec-
tively, which valve means are likewise asso-
ciated with the piston member A. The pis-
ton meémber A comprises a plurality of
spaced abutments K, alternating with it are
cylinder spaces Li; and associated with the
spaced abutments K and cylinder spaces L
is a cylinder member M, (referring to Figs.
1 to 5, inclusive,) and N, (referring to Fig.
68), which cylinder member, in each instance,
i movable with relation to the piston mem-
ber A; each such cylinder member serving
to confine the pressure medium, such as

steam, within the cylinder spaces L, during

effectual expansion of the former.
A particular provision, construction, com-
bination, association and relative arrange-

ment of parts, members and features, em-

bodying the invention, referring now to

Tigs. 1 to 5, inclusive, and Fig. 6, is as fol-’

lows:—The cylinder casing B may be suit-
ably supported by standards 8, adjacent to
the end portions thereof; and the open ends
of said cylinder casing may be closed by

detachable heads 9, comprising journals 10,

for the reception of the end bearings 11,
of the rotating piston member A; and one
of said end bearings 11 may be provided
with a flywheel or pulley 12 {rom which the
power generated by the motor may be taken.
Suitable packing rings 13 may be provided
for the end portions 15 of the cylindrical
body 14 of the piston member A; whereby
the pressure medium is effectually confined

within the cylinder casing B between said

end portions 15, subject to the control of the
inlet ports C and D and exhaust ports I
and I,
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tudinally of the piston member body 14 in
spiral arrangement; whereby the alternat-
ing . eylinder spaces L are also of spiral
formation and extend longitudinally of the
piston member body 14. The abutments K
therefore simulate enlarged threads upon
the piston member body, wound in wide
pitch around the same, and terminating at
their respective end portions at the end por-
tions 15 of the cylindrical body 14; said
abutments X and said end portions 15 hav-
ing close rotative fit in engagement with the
inner yalls of the cylinder casing B. Tach
of the abutments K is provided with an in-
seat packing strip 16, maintaining effectual
relative separation of the cylinder spaces L
which alternate spirally with the spaced
abutments K.

‘Where the exhaust ports £ and I com-
municate with spaced portions of the cylin-
der casing B, in each instance, said cylinder
casing is formed with an annular chamber
17, 18, respectively, through which annular
chambers the pressure medium has egress to
enter the respective exhaust ports. It is
with respect to both the annular chambers
17 and 18 and the exhaust ports E and F
that the valve means G and H operate in
performing their functions; said valve
neans G and H being each mounted upon
the cylinder body 14 and comprising each
a plurality of valve bodies 19, each of which
fits one of the cylinder spaces L between the
spaced abutments K which confine the same,
and having free slidable play within such
cylinder space L. ISach such valve body 19,
serves to completely fill and occupy the
cylinder space L within which it is installed,
adially of the cylinder body 14, and spi-
rally and longitudinally of the latter to an
extent commensurate with the length of such
valve body.

The lateral dimensions of each valve body
are such that it may effectually prevent com-
munication of the cylinder space I, in which
1t is installed with annular chamber 17 or
18; and may likewise be accommodated in
entirety between such respective annular
chamber 17 or 18 and the respective end
portion 15 of the piston body 14 next adja-
cent to the respective annular chambers 17
and 18; both as shown in Fig. 1 and in dia-
grammatic Fig. 6. Tach of the valve bodies
19 has free slidable play within its respec-
tive cylinder space 1.; and there is one of
such valve bodies for each such cylinder
space. The valve bodies 19 are shifted,
each from one to the other operative posi-
tion, by heads @ and the screw action of the
spiral abutments IC.

Each of the valve bodies 19 is provided
with a lug or projection & of rectangu-
lar formation and substantially diamond-
shaped. The heads ¢ and lugs & cobperate
in a shifting operation, and said heads ¢ are

944,581

also substantially diamond -shaped. The
heads @ are provided each with opposite
noses or edge portions ¢, and the lugs b ave
correspondingly provided with opposite
noses or edge portions , the relative ar-
rangement of the noses ¢ and the noses d,
of each pair, consisting of one head « and
one lug 0, being such, that in the initiation
of the shifting operation affecting the valve
bodies 19 and their respective lugs 0, the
noses ¢ and d slightly overlap causing one
face of the lug 0 to traverse one face of the
head @, under screw action of the piston
body A.

The operation of shifting the valve bodies
19 inwardly to close the exhaust ports I
and If is a simple reversal of the operation,
causing the valve bodies 19 to move out-
wardly to open sald exhaust ports; it be-
ing understood that one exhaust port is
opened as the other is closed. Outward of
each of the annular chambers 17 and 18,
and spaced therefrom sufficiently to pro-
vide proper limitations of the outward
movements of the valve bodies 19 ig an an-
milar chamber e.

Passages f extend between the heads a,
communicating each at an end with one of
the annular chambers 17 and 18 and with
one of the annular chamber e; said passages
f being formed or cut in the inner walls of
the cylinder casing Bj thus producing the
heads @ which are flush with the inner walls
of the eylinder casing B.

To provide for cutting off of cach of the
exhaust ports E and I at the point of com-
munication of its respective annular cham-
bers 17 and 18 with the cylinder space or
cylinder spaces L into which the pressure
medinm is divectly admitted from the re-
spective inlet port C or D, so that an im-
mediate exhaust of the pressure medinm
may be prevented, I deflect laterally the wall
ot each of the annular chambers 17 and 18
or of the annular chamber ¢ associated with
each set of valve bodies 19, as shown at ¢
in Fig. 6; this deflection is formed through-
out an extent sufficiently to affect one or
more of the valve bodies 19 which latter
operate in one or more of the cylinder spaces
L into which the steam 1s directly admitted
from the respective inlet port C or D; and as
the inward and outward movements of the
valve bodies 19 in the cylinder spaces I,
under control of the heads « arve limited by
the engagements of the lugs 0 upon the valve
bodies 19 with the walls of the annular cham-
bers 17 and 18, and the annular chambers
e, respectively, the valve bodies 19 are pre-
vented from opening communication be-
tween the cylinder spaces L in which they
lie and the annular chambers 17 or 18 when
passing such deflected wall portions of the
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To accommodate the Tugs b in the shifting
of the valve bodies 19 by the cooperl‘tlon
of the heads « arranged adjacent to the de-
flected wall portions ¢, said heads « ave
slightly cut away, as clearly shown in Fig. 6.

The cylinder member M operates in con-
nection with the piston member A and the

abutment IC and cylinder spaces L of the
lauel and comprises a plurality of con-
neeted heads 20, each of which is formed to
fit each of the cylinder spaces Li between the
spaced abutments K confining the former;
50 as to effectually fill and occupy such cyl-
inder space in which it may be located, in
the operation of the movable cylinder mem-
ber N, throughout the longitudinal extent
of such head ‘)O cutting off the passage of
the pressure medium further through the
respective cylinder space I, at the point of
such occupancy.

The heads 20 ave provided with projec-
tions 21 and are alternately pivotally con-
nected with links 22, so that the heads 20,
projections 21 and links 22 constitute an
endless flexible chain 23 of the units, afore-
said; said chain 23 encircling, so as to have
free movement thereon, a fixed table or sup-
port 24, consisting of two members, 24* and
940 respectively, which are respectively
formed 1n connection with a detachable cas-
ing member 25 and an upper enlargement
26 of the cylinder casing I3; said casing 25
ﬁttino 0\'01 said enlargement 26 ‘md inclos-

o the chain 23 in its upper face of move-
ment

The table or support 24 is arranged trans-

-ersely of the piston member A, wheveby the

chain 23 moves in a plane cutting the plane
of the longitudinal axis of the piston mem-
ber A, and at vight angles to the direction
of rotation of said piston member A. The
member 24" is spaced slightly above the pis-
ton member A, to permit traverse of the
chain 23 beneath said member 24° and above
the piston wmember A. The chain 23 moves
in a continuous passage 27, extending
through detachable casing member 25,
around Dboth members of the fixed table or
support 24, through the enlargement 26 of
the cylinder casing B,and between the mem-
Der 94% of the table or support 24 and the
piston member A. The heads 20 are prop—
erly spaced apart by means of links 22, so
that two or more of the same, (three as
shown in Fig. 1), may occupy respective
cylinder spaces Li at one and the same time,
for the purpose aforesaid.

The cvlinder M is operated, in the rota-
tion of the piston member A, to advance the
connected heads 20 and bring them succes-
sively into positions to occupy the cylinder
spaces L, by the screw effect of the spiral
abutments K.

The inlet ports C and D are arranged in-
termediate of the portions of the walls of

8

the cylinder casing B, traversed by the slid-
ng valve bodies 19, as well as intermediate
of the annular chambers 17 and 18; and said
inlet ports arve controlled or throttled in any
preferred and suitable manner.

Referring to the form of construction
shown in I<1o 7, and diagrammatically in
Irig. 6, the plston member A, the cylinder
asing B, the inlet ports C and D, the ex-
haust ports I and F, the valve means G and
H, the spaced abutments K, and the cylin-
der spaces I, together with the subsidiary
and attendant parts and features thereof,
are all the same in construction, combina-
tion and relative arrangement, as herein-
above described, and shown in Figs. 1, 2
and 3. But the cylinder member M, mov-

able with relation to the piston member A

and serving to confine the pressure medium
within the cylinder spaces L. during effectual
expansion of the former, is of specific con-
struction different from that of the cylinder
member N, shown in said last mentioned
figures and heretofore described, although
operating to the same end. The cylinder
member N comprises a plurality of elon-
cated heads 28, extending longitudinally of,
and spirally coiled about, a cylindrical body
29, arranged parallel with the cylindrical
body 14 of the piston member A. The cylin-
drical body 29 engages with the abutments
¥, the elongated heads 28 lying within the
cylinder spaces I, and alternating with the
abutments K, so that the elonoated heads
28 substantinlly-mesh with the abutments K.
filling and occupying respectively the cylin-
der spaces 1. during predetermined portions
of their extent as permitted by their spiral
formation and the corresponding spiral for-
mation of the cylinder spaces L and abut-
ments K. The cylinder body 29 is mounted
to rotate jointly with the cylindrical body
14, and to be rotated by the latter by screw
action. To this end, the cylinder casing B
is cut away at its top portion, as at ‘%O to
permit engagement of the cvhndncal bodies
29 and lJc, and a supplemental casing 81, de-
tachably connected with the top of the cas-
ing B housing the cylindrical body 29; said
bodv 29 bumg plonded with end bearings
32 accommodated in openings 33 between
the supplemental casing 31 and the main cas-
ing B. The diameter of the cylindrical body
99 is in proper ratio to the diameter of the
cylindrical body 14, so that the said bodies
may rotate properly in unison.

In both of the forms of construction de-
ceribed, namely, both cylinder members B
and N, said latter members are only effective
in operation in connection with the piston
member A within a zone of the latter be-
tween the zones of play of the valve means
G and H, and, of course, between the exhaust
ports E and T.

The operation, method of use, and advan-
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tages of the unproved rotary motor consti- |

tuting the invention, and of both forms of
the same illustrated, arve as follows :—Refer-
ring to Figs. 1 to 6 inclusive, with the parts
in the position illustrated, steam or other
presgure medium is being admitted to the
piston member A within the cylinder casing
B, through the inlet port D, and after trav.
erse of the cylinder spaces L is being ex-
hausted through the annular chamber 17
and the exhaust port E. The valve bodies
19 of the valve means H now close the ex-
haust port F, being in their inward posi-
tions with relation fo the piston member A,
and held in such inward positions by the
engagement of the lugs O with the wall of
the annular chamber 18. The valve bodies
19 are prevented from outward movement to
epen the exhaust valve F by the heads «,
which prevent such movement by obstruct-
ing the lugs . The valve bodies 19 of the
valve means G are in their outward posi-
tions, the exhaust valve I& thus being open;
and sald valve bodies 19 are prevented from
further outward movement by the wall of
the annular chamber ¢, and are prevented
from inward movement by the heads «
which obstruct the lugs & upon said valve
bodies 19. The annular chamber 17 is
always closed at the deflected wall portion ¢
thereof, and if the steam or other pressure
medium be cut off from the inlet port D, it
will thus be prevented from immediate ex-
haust through one or more of the cylinder
spaces L. and the annular chamber 17, and
will reverse the direction of motion of the
piston member A, from that indicated by
the arrow in Fig. 6, and the noses d of the
Iugs b, upon the valve bodies 19 of the valve
means G will cross the noses ¢ upon the
heads @, and the screw action of -the piston
member A will force the sald valve bodies
19 inwardly of the piston member until said
valve bodies close the annular chamber 17
and cut off the exhaust port E. The en-
gagement of the lugs 0 with the wall of the
annular chamber 17 prevents inward move-
ment of the valve bodies 19, and the heads
@ prevent outward movement of the valve
bodies 19 by obstructing the lugs b upon
said valve bodies. Simultaneously with the
above operations, the noses ¢ of the lugs b
of the valve bodies 19 of the valve means H
will cross the noses ¢ of the heads ¢ and the
said valve bodies 19 will be forced out-
wardly by the screw action of the piston
member A, opening the exhaust port I by
opening the annular chamber 18. The valve
bodies 19 of said valve means H will be pre-
vented from further outward movement by
the engagement of the lugs & with the wall
of the annular chamber ¢; and the heads «
will prevent inward movement of said valve
bodies 19 by obstructing the lugs d upon the
latter. As described, the annular chambers

944,581

17 and 18 are always closed at their points
of communication with the valve spaces L
into which steam is first admitted from the
inlet ports C and D, because of the inward
direction of the walls of the annular cham-
ber 17 and the annular chamber ¢ at the
proper predetermined points, so that the
valve bodies 19 can never open the annular
chambers 17 and 18 to communicate with
the exhaust ports E and T, respectively, in
such manner as to admit the pressure me-
dmm directly to either exhaust port from
the cylinder space L into which such pres-
surce nmedinm is first admitted.

The cylinder member M, in the form of
construction shown in Figs. 1 to 4, inclusive,
operates continuously to “obstruct the cylin-
der spaces L by means of the connected and
linked heads 20, which are successively ad-
mitted to and close said cylinder spaces L
throughout predetermined extents thereof,

thus formmo confined spaces within which

the pressure " medium has its full operative
expansion.

In the form of construction shown in Fig.

, the movable cylinder N operates to the
same end as the cylinder member M, but is
a more simple form of construction, havmo
no relatively movable parts to get out of
order; whereas its elongated heads 28 ef-
fectu‘xlly confine the pressure medium with-
in the cylinder spaces L. for proper opera-
tive expansion of such pressure medium.

It is understood that the pressure medium,
in both forms of construction, exhausts from
the cylinder spaces L to the annular cham-
bers 17 and 18, and thence, in accordance
with the positions of the valve means G and
I to the exhaust ports E and F. The lugs
0 upon the valve bodies 19 pass freely be-
tween the heads a; and said lugs and heads
are of proper formation, preferably dia-
mond-shaped, to effect the shifting of the

valve bodies 19; and to this end there is
plefelablv a sliOht inclination or lack of
parallelism between the longer axes of each
pair consisting of one lug b “and one head a,
so that the mnoses, d, and ¢, respectively, of
the same, may cross or overlap in initiating
the shifting movement.

The rot(uy motor described may readily
be reversed; and in the operation of shifting
the valve means G and H as above described,
are freely reversed in reversing the direction
of motion of the piston member A. TFull
expansion of the pressure medinm is per-
mitted, in the cylinder spaces L. partially
obstructed by the cylinder member M or N
the entire mechanism is capable of long and
continuous operation without material de-
preciation of working efficiency.

I do not desire to be understood as limit-
ing myself to the specific construction, com-
bination, relative arrangement, association
and provision of parts, members and fea-
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tures, but reserve the right to vary the same
in qchptmo the Improvements to varying
conditions of use, without departing from
the spirit of the m\'entlon or the terms of
the following claims.

Having thus described my invention, T
claim and desire to secure by Letters Pat-
ent.:—

1. An improved motor of the character
described, comprising a cylindrical piston
member, a casing for the piston member
there being cylmdel spaces between the cas-
ing and the piston member, inlet ports
ﬂclaptecl to communicate with the cylinder
spaces, exhaust ports, valve means regulat-
ing communication between the cylmder
spaces and the exhaust ports, and a cylinder
member movable with relation to the piston
member and serving to confine the pressure
medium within the cylinder spaces during
the expansion of the pressure medium, said
cylinder member comprising a plurality of
separate heads.

2. An improved motor of the character
described, comprising a cylindrical piston
member, a casing for the piston member,
there belno cylmcler spaces between the cas-
ing and the piston member, inlet ports
chlprtecl to communicate with the cylinder
spaces, exhaust ports, valve means regulat-
ing communication between the cylmder
spaces and the exhaust ports, and a cylinder
member movable with relation to the piston
member and serving to confine the pressure
medinm within the cylinder spaces during
expansion of the pressure medium; said
valve means comprising a plurality of valve
lm(lws slidably fitting said cylinder spaces.

An l]l]plO\/GCl motor of the character
cluscmbed comprising a cylindrical piston
member, a casing for the piston member,
there being cylinder spaces between the cas-
ing and the piston member, inlet ports
adapted to communicate with the cylinder
spaces, exhaust ports, valve means regulat-
ing communication between the cyhnder
spaces and the exhaust ports, and a cylinder
member movable with velation to the piston
member and serving to confine the pressure
medium within the cylinder spaces during
expansion of the pressure medium; said
valve means comprising a plurality of valve
bodies slidably fitting said cylinder spaces,
and means for shifting said valve bodies in
the rotation of said piston member.

. 4. In an improved motor of the character
described, a cylindrical piston member,
casing for the piston member, there being a

_cylinder space between the casing and the

piston member, inlet ports adapted to. com-
municate with the cylinder space, exhaust
ports, and valve means for each of the ex-
haust ports, comprising a valve body slid-
able in said cylinder space, means limiting
the shift of said valve body, and means caus-

5

ing the shift of said valve body in the op-
eratlon of said piston member.

In an improved motor of the character
descubecl a cylindrical piston member, a
casing for the piston member, there belno a
cyhnder space between the casing and the
piston member, inlet ports ‘Ld‘xpted to com-
municate with the ¢ylinder space, exhaust
ports, and valve means for each of the ex-
haust ports, comprising a valve body slid-
able in said cylinder space, means limiting
the shift of said valve body, and means caus-
ing the shifting of said valve body in the
operatlon of said piston member; said shift-
Ing means comprising a head prqectmg in-

1rclly of said casing, and a lug upon said
Valve body with which said head cooperates.

6. In an improved motor of the character
described, a cylindrical piston member, a
casing for the piston member, there bemo a
cylmcler space between the casmo and the
piston member, inlet ports ‘Iclaptecl to com-
municate with the cylinder space, exhaust
ports, and valve means for each of the ex-
haust ports, comprising a valve body slidable
in said cylinder space, means limiting the
shift of said valve body, and means causing
the shifting of said valve body in the oper-
ation of said piston member; said shifting
means comprising a head projecting. in-
wardly of said casing, and a lug upon said
valve body with which said head cooperates,

said head and said lug being each provided
with noses arranged fo cross each other in
the initiation of the shifting means.

7. In an improved motor “of the character
described, a cylindrical piston member, a
casing for the piston member, there belno a
plurahty of spiral cylinder Sp‘lCG% betveen
the casing and the piston member, inlet
ports adapted to communicate with the cyl-
inder spaces, .an exhaust port, and valve
means controlling the communication of the
exhaust port with the cylinder spaces; said
valve means comprising a plurality of valve
bodies slidable in the cylinder spaces, means
Iimiting the shift of the valve bodies, and
means shlftmo the valve bodies; said shift-
Ing means comprising a plurality of spaced
heads projecting inwardly from said casing,
and lugs upon said valve bodies with which
said heads cobperate to shift said valve
bodies in combination with the screw action
of said piston member and the walls of said
spiral cylinder spaces.

8. In an improved motor of the character
described, a cylindrical piston member, a
casing for the piston member, there being a
plurality of spiral cylinder spaces between
the casing and the piston member, inlet ports
adapted 1o communicate with the cylinder
spaces, an exhaust port, and valve means
controlling the communication of the ex-
haust port with the cylinder spaces; said

valve means comprising a plurality of valve
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bodies slidable in the cylinder spaces, means
limiting the shift of the valve bodies, and
means shifting the valve bodies; said shift-
ing means comprising a plurality of spaced
heads projecting inwardly from said casing,
and lugs upon said valve bodies with which
said heads cobperate to shift said valve
bodies in combination with the screw action
of said piston member and the walls of said
spiral cylinder spaces; there being spaced
annular chambers adapted respectively to
accommodate said lugs in the shifted posi-
tions of said valve bodies.

9. In an improved motor of the character
described, a cylindrical piston member, a
casing for the piston member, there being a
plurality of cylinder spaces between the cas-
g and the piston member, inlet ports adapt-
ed to communicate with said cylinder spaces,

944,581

an exhaust port and valve means regulating
the communication of said exhaust port
with said cylinder spaces; said valve means
comprising a plurality of valve bodies slid-
able in said cylinder spaces, and traveling
with said piston member, means limiting the
shift of said valve bodies, shifting means
for said valve bodies, and means varying
the limitation of shift of said valve bodies at
a predetermined point in their path of travel
with said piston member.

In testimony whereof, 1 have signed my
name to this specification in the presence of
two, subscribing witnesses.

LAURENCE P. STEVENS. °
Witnesses:
Car. F. HunNtEr,
Frep A. MAXSFIELD.

20

25

30



