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(No model.)

- To @ZZ whonv it mmy CONCerm:
Beit known that I, SINCLAIR JOSEPH JOHN-

_S_ON a citizen of the United States, residing

-in Nutley, in the county of Hssex and State

~of New Jersey, have invented certain new
~and useful Implovements in Rotary Engines,

of which the following is a speelﬁcatlon

This invention relates to rotary engines,

 the objeet of the invention being to prowde

© 10

an improved Iotary engine simple and dura-

ble in construction and economical to manu-
facture and use, the organization being such

that the engine will WOI"]I sub&tautmlly noise-

lessly and- w1th little friction and substan-

tially without vibration, particularly when

running at a high speed.
A further ob;jeet of the mventmn is to pro-

~vide an engine so organized that it will con-

- 20

| regula,ted at different times, so as to use the_

vert the maximum amount of the actuating

medium into available energy and be adapted *

to have the supply of such actuating mediam

expansive force of such medium. |
- This improved rotary engine comprises in

ageneral waytwo rotary members one adapt-

od to form appearing and d1sappeaung abut-

ments—that is, to make a partial rotation to

- every complete rotation of the other member ;

- 30

and at each partial rotation to remove an

abutment and close the inlet-port and the_
outlet-port and again open the inlet-port and

- the outlet-port, replacing theabutment—and

- is herein shown as means adapted to be par-

40
| . -abutment.

tially turned by the piston at eaeh rotation,
such partial turning cutting off the SUpply

of motive medium dmmw the first part of

the movement closing the outlet- -port and re-

‘moving the abutmenb and during the latter
part Gf such movement opening-:the ‘inlet-

port and the outlet-port and replacing the
It in practice may comprise &

~eylinder, a chamber opening into said cylin-

45

- pmVlded with an arm
the walls of such cylinder, and an intermit- [

der a. pzston mounted in such eylinder and
fitting properly against

tent rotary member mounted in the said
chamber, said rotary member fitting properly
against the walls of said c.ha,mbm adjacent
to the opening between the cylinder and said
chamber and having recessesinits periphery

. positioned in such a manner that when said

rotar y membel is a,h rest one of the unre-

parts broken away, of the improvement in a

“an outlet-port.

I-cessed portions of the peuphery adjoins one

side of the opening between the cylinder and

the chamber and a similar portion adjoins the

edge of the other side of said opening and an

intermediate similar portion forms the abut-

ment and rests against the piston while the

arm of the piston bea,rs against the boundary

of such recesses, such boundary supplement-
ing the walls of the cylinder, the organiza-
tion of the mechanism being wch that the arm
passing across the opening between the cyl-

inder and said chamber will cause such mem-
ber to make a partial rotation.

Such mem-
ber is provided in each recess with a port,
one of which when sald rotary member ig at

55
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rest serves as an inlet-port and another as

Means to prevent the rota-
tion of this rotary member at predetermmed
periods are provided.

Thisimprovement is susceptible of various
changes in form, proportion, and the details
of construction without departing from the
principle or sacrificing any of the advantages
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thereof, and a full disclosure of one of the

adaptations ot the invention is shown in the

drawings accompanying and forn:unﬂ~ part of

this spemﬁcatmn in which—

Figure 1 is a vertical transverse sectmnal
view “of the improvement. Fig. 2 is a plan
view of the same, partly in Seetiou and with
parts broken away. Fig. 3 is a detall view
in perspective of the eondmt Fig.41is a de-

tail view in perspectwe of the plsbon and pis-

ton-arm. Fig. 5 is a detall view in perspee-
tive of a part ,of the 1mpmvement

wheel. |
of another part of thisimprovement. Fig. S

is a plan view, partly in-section and with

modified form. Fig.9is adetail view in per-

| spective of a piece of the packing. Fig.10is

a vertical transverse sectional view of an-
other modification of the 1mprovement Fig.
11 is a top plan view, partly in section &nd
with parts broken away, of the modification
of the improvement shown in Fig. 10; and
Figs. 12, 13, and 14 are diagrammatic views

of the piston and hub and rotary member,

showing their relative positions at differ ent_

per iods in the rotation of the piston. |
Similar characters 0f reference deswnate

8o

Fig. 6 is
| a detail view in perspective of the hub and
Fig. 7 i3 a detall view in perspective
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. be provided with suitable stuf
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corresponding parts in the di

the drawings.

In the construction shown two interseeting
cylinders 2 and 8 are mounted on a suitable
bed-plate 4. A rotatable shaft 5 is concen-
trically mounted in eylinder 2 and in prac-
tice may be provided with suitable stuffing-
boxes (not shown) between such shaft 5 and
the walls of the openings in the eylinder-head
through which it passes and with suitable
bearings. If desired, such shaft 5 may be
provided at one end with a driving-pulley 6
or other suitable means for the transmission
of power. In the cylinder 3isa rotary mem-
ber, shown here as comprising a rotatable tu-
bular hub 7, which is shown concentrically
mounted in said ¢ylinder and in practice may
1ng-boxes (not
shown) between such hub 7 and the walls of
the openings in the ends of the cylinder 3
through which such hub 7 passes, and with
suitable bearings. The cylinders 2 and 3
may have a transverse partition 8, dividing
their interiors into two compartments each
9 and 10 and 11 and 12, respectively. The

‘compartment 11 may be of greater diameter -

than the rest of such eylinder 8. In practice
packing (not shown) may be provided be-
tween the shaft 5 and the hub 7 and the walls
of the openings in the partition 8 through
which they pass.

In the compartment 10 of the cylinder 2 a
piston 13 is keyed or otherwise suitably se-
cured to the shaft 5 or made integral there-
with. Such piston 13 may comprise a cylin-
drical portion 14, which is smaller in diame-
ter than the cylinder 2, in which it rotates,
and an arm 15, shown having substantially
straight sides, which projects from such cy-

lindrieal portion 14 and extends to the inner

periphery of such cylinder 2, sach arm 15 fit-

ting properly against the walls of said cylin-

der 2 and shown in cross-section with its
outer end curved. In the compartment 9 of
the eylinder 2 a disk 16, having an arm 17, is

keyed or otherwise suitably secured to said

shaft 5 or made integral therewith, substan-
tially approximately in the same radial posi-
tion relative to such shaft 5 as the piston 13.
One side of said arm 17 and the adjoining
portion of the disk 16 may be cut away to per-
mit the passage of the disk 18, hereinafter de-

seribed, and said arm 17 may be provided
near its outer end on such cut-away portion

with a stud 19, here shown cylindrical.
In the compartment 11 of the cylinder 3 a
disk 18, substantially of the same diameter as

the interior of said compartment 11, is keyed

or otherwise suitably secured to the hub 7 or
made integral therewith. The periphery of
the disk 18 is cut away at intervals to form

curved recesses 21, which engage the periph-
ery of the disk 16 for an appreciable time

during the rotation of the piston 13 and duar-

5 ing such engagement prevent the hub 7 from

turning. Between each pair of such recesses
21 a slot 22, with relatively long sides tan-

714,582

eront figures of | gential respectively to the circle described by

the Inner and outer sides of the stud 19 as the
piston 13 rotates and the width of which is
substantially equal to the width or diameter
of the stud 19, is cut in the disk 18, the stud
19 being adapted to move in such slots 22 and
rotate the hub 7 as the arm 15 crosses the

opening between thecylinders 2and 3. These

70
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slots 22 in the form of engine shown are ra-

dial to the hub. | -
In the compartment 12 of the cylinder 3 a

rotary member 23, shown here as of such di-

ameter that its periphery rolls on the ¢ylin-
drical portion 14 of the piston 13 and fits
properly against the walls of its cylinder ad-
jacent to the opening between the cylinders
2 and 3, 1s keyed or otherwise suitably se-
cured to or made integral with the hub 7.
Such member 23 has recesses 24 in its periph-

80.

ery, each ot curved formation from end to =

end and of snitable depth and shape toengage

and fit properly against the curved end of the
piston-arm 15 during its passage across the

opening between the cylinders 2 and 3, pre-
venting the escape of any of the motive me-

dium around the arm 15 during that part of

its rotation. In each recess 24 is a port 25,

| one of which serves as an inlet-port and an-

other as an outlet-port when the rotary mem-
ber is at rest. |

The recesses 24 are equal in number and
placed substantially in the same relative ra-
dial position with the hub 7 as the slots 22.

The parts of the member 23 between the re-

cesses 24 may be termed ‘‘abutments,” and

when said member 23 is at rest one of these

abutments will be in the path of the arm 15
on the center line of the ¢ylinders 2 and 3, and
the two adjoining abutments will then be ad-
Jacent to the edges of the opening between
the cylinders 2.and 3. |

In the construction shown a conduit 26,
having one end closed, projects into the hub
7 and is provided on its exterior surface on
opposite sides with longitudinal recesses 27
and with a port 28 on one side intermediate
such recesses 27. The recesses 27 commu-
nicate with suitable exhaust connections.
(Not.shown.) The conduit 26 communicates

with the source of supply (not shown) and

may be in practice supported in any suitable

way and is here shown mounted on a U-
shaped bracket 29, secured to the end of the
-eylinder 3.

This conduit 26 may be turned
by a handle 30, working in a slot 31 in one
arm of the bracket 29, to bring the port 28 op-
posite one of the ports 25 when such port 25
is then the inlet-port, which will present one
of the longitudinal recesses 27 to another of
the ports 25, which is then the outlet-port.
The operation of this engine, it will be ob-
served, is as follows: The parts being in the
operative position, (shown in Fig. 1,) the con-
duait 26 is turned so as to make the port 28
register with one of the ports 25, which is
then the inlet-port. This permits the me-

i dinm to enter the cylinder 2 and pass around
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| the 'pi'stdii 13 untﬂ 1t reaches the working ]|
| face of the arm 15, when it forces the arm 1o

from right to left, the stud 19 entering one

7, with the member 23, to rotate. It will be

observed that the sides of the slot 22 being

' tangential to the circles described by the

IO

. onter and inner sides of the stud 19, the disk
18, member 23, and hub 7 will begin to ro-

tate substantially infinitesimally slowly as
the stud 19 enters the recess 22, increasing

in rapidity until the stud 19 is in a line with

the center of the cylinders 2 and 3, when

such rotation will be at its maximum, and
will again decrease until as the stud 19
- Jeaves the slot 22 it will be again infinitesi-

 mally slow. - This fact will substantially pre-
. vent any jar as stud 19 enters slot 22 and as
- the periphery of the disk 16 and the curved

~ the unrecessed portion of the disk 18 rotates

recess 21 of the disk 18 come into engage- |

ment. . As the stud 19 moves in the slot 22

o in the cut-away portion of the disk 16, such

~ unrecessed portion of the disk 18 passingout.
of the cut-away portion of the disk 16 as the
- stud 19 leaves recess 22,

The engagement of

- the disk 16 and the recess 21 prevents the
~:rotation of the member 23 during the rota-

35

~ the means of rotating the member 23 is such
- that the piston-arm 15 fits properly against
- such boundary as it passes across the open-
ing between cylinders 2 and 3, the recess 24

| - substantially acting as the wall of the cylin--

L ‘tion of the piston 13 until the stud 19 again
“ . comes to the opening between the cylinders
| 2 and 3 the means to revolve the member 23
has brought one of the recesses 24 to the side
of the opening, so that the piston-arm 15 fits

enters anotherslot 22. ' As the piston-arm 15

properly in such recess 24, and the boundary
of the said recess 24 is so consfructed and

der 2., As the piston-arm 15 passes across

- the opening between the cylinders 2 and 3
~ that part of the member 23 which previously

a5

formed-the abutment recedes, and its place
. is taken by an adjoining similar part of mem- |

| Dber 23, one of the ports 25, which formerly
.~ constituted the outlet-port, becoming the in-

- let-port, having passed across the unrecessed

. '1 53 ' p

art of the conduit 26 to the port 28. This

~ change of abutments and also from the time

‘the medium is cut off until it is turned on
~again the interval is very short, as this oc-
- eurs .at the time of the maximum rotation
of the member 23. The medium is cut off
- Dby the time the edge of the abutment leaves
- the piston 13 and is again turned on as the

edge of the adjoining abutment engages sald

piston 13, when it is in position to allow
it to exercise its full force on the piston-

 arm 15. When the engine is running under
~ eertain conditions and there is not enough

foree to carry. the piston-arm 15 across this
interval, a fly-wheel may be used or two or -
“more such engines properly put on a single
shaft. Although the abutment sustains the

714,582

of the slots 22 in the disk 18, causing the hub

ency of the member 23 to rotate, 3uch_*pi:es-j

sure being equalized by the pressure on the

| opposite side of the same recess 24, the reac-

tion acting substantially radially against the
hub 7 and there being no force tending to
hinder the rotation of the member 23 other
than friction. The ports 25 and 23 are shown
registering full in Fig. 1 when the member 25
is at rest; but in Fig. 13 the port 28 is turned
so that it registers only partly with one of the
ports 25, in which case the expansion of the
medinm ean be used if desired. -

“ When it is desired to stop. the engine, the
conduit or member 26 is turned so that its
port 28 will lie substantially in the plane of
the axes of the two rotary members, where-
upon during the further rotation of the pis-

S
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ton under the expansive energy of the steam 35

' such port 28 will register with one of the ports
25 only when such port 25 and the piston-arm

are in the same plane as the port 28, so that

the passage of steam through the port 25 will

be cut off by the end of the piston-arm. Upon

will register with the port 25, which in the

previous cycle of operation constituted the

exhaust-port,:the engine will be reversed.
One form of this invention is here shown
and deseribed; but it may be modified in

turning the conduit 26 so that the port 25

95

many ways, some of which modifications will -

‘now be pointed out. |

In Fig. 8 a modification 1s shown in which |

the piston 13 has terminal heads 32, provided
with suitable packing-rings 33, the partition
8 in cylinder 2 being dispensed with. In this
case the member 23 revolves between the

the.cylindrical portion 14 of the piston 15 on

‘the outside of one of the terminal heads 32.

100

‘heads 32, and the disk 16 ismade integral with

105

In Figs. 10 and 11 the stud 19 and the slots

22 may be dispensed with and the disk 18

simply provided with the curved recess 21.

In this case the periphery of the piston-arm

TIO -

15 is the actuating cause of the partial rota-

tion of the member 23.
may be placed, if desired, on the shaft 5 and
hub 7 at'a distance away from the cylinders
2 and 3 and may be provided with a suitable
casing. | | " |

Any suitable form of packing or paéking--.

The disks 16 and 18

115

rings may be used and may be placed as re- :

quired by the particular construction of the
improvement adopted; but the form of pack-

ing shown, Fig. 9, which may be the preferred

form, if desired, comprises a T-shaped.strip

36, provided along its broad portion with a

120

spring 37, which may be a corrugated leaf- .

spring, and inverted - T -shaped grooves 38
may be provided to receive such strips, the
springs 37 tending to force such packing

125

against the walls of the cylinder outwardly.

I have described and shown my invention

more particularly as an improved rotary en-

gine; but.it may be used-also for many other

purposes—such, for instance, as a pump for

liguids or a meter.

130

~ reaction of the medium used, there is notend- Having deseribed my invention, I claim—
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1. In a rotary motor, the combination of a | gaging successively the curved portions of a
- ¢ylinder; a chamber opening into said cylin-

der; an intermittently-rotary member in said |

chamber having recesses in its periphery; a
rotary piston in said eylinder having an arm
provided with substantially straight sides and

acurved end,said arm projecting successively |

into said recesses substantially its entire
length during one part of its rotation and hav-
Ingits curved end engaging successive parts
of the walls of each of said recesses during
each partial rotation of said rotary member.

2. In a rotary motor, the combination of g

“cylinder; a chamber opening into said cylin-

der; an intermittently-rotary memberin said
chamber having curved recesses in its periph-
ery each provided with a port comm unicating
of said member; a rotary
piston in said eylinder having an arm pro-
vided with substantially straight sides and a
curved end, said arm projecting successively

Into said recesses substantially its entire
- length during one part of its rotation and hav-

ing its curved end engaging successive parts
of the wall of each of said recesses during

- each partial rotation of said rotary member,

- continuation of the walls of the cylinder and -

30

35

the organization being such that the walls of
the recess into which the arm projects form a

those portions of the periphery of said mem-
ber intermediate said recesses form succes-
sive abutments between the rotations of said

member. .
3. In a rotary motor, the combination of a

cylinder; a chamber opening into said cylin-
der; an intermittently-rotary member in said
chamber having substantially parabolically-

- curvedrecessesinitsperiphery each provided

.40

with a port communicating with the interior
of said member; a rotary piston in said cyl-

- inder having an arm provided with substan-

tially straight sides and a curved end, said
arm projecting successively into said recesses

- substantially its entire length duringone part

45

o

- 55 .
cylinder; a rotary piston therein having an

arm; achamber opening into said eylinder:

6o

of its rotation and having its curved end en-

gaging successive parts of the wall of each of
sald recesses during each partial rotation of
sald rotary member, the organization being
such that the walls of the recess into which
the arm projects form a continuation of the
walls of the cylinder and those portions of the

‘periphery of said member intermediate said

recesses form successive abutments between
the rotations of said member. .
4. In a rotary motor, the combination of a

an Intermittently - rotary member in said
chamber having recessesin its periphery,each

having its wall continuously curved from end

. to end and adapted during the rotation of said

member to receive the piston and form con-
tinuations of the walls of said cylinder, those
portions of the periphery of said member in-
termediate said recesses forming successive
abutments between the rotations of said ro-

- tary member, the end of said piston-arm en-

Tecess at each rotation of the piston.
5. In a rotary motor, the combination of a

] cylinder; a rotary piston therein; a chamber

|

openingintosaid cylinder; an Iintermittently-

rotary, hollow member in said chamber, the

sald member having recesses in its periphery
adapted during the rotation of said member
to receive the piston and form a continuation
of the walls of said eylinder, and the portions
of the periphery of said member intermediate
sald recesses forming successive abutments
between the rotations of said member, said
recesses and the interior of said member be-
ing connected by ports; and a conduit pro-
Jecting into said hollow member and having
on its exterior longitadinal recesses on Oppo-

site sides and a port on one side intermediate

such recesses, said port and one of said re-
cesses adapted, when said conduit isin work-
ing position, to register with two of said mem-
ber’s ports. | |
6. In a rotary motor, the combination of 1
cylinder; a rotary piston therein ; &chamber
openingintosaid cylinder; aninter mittently-
rotary, hollow member in said chamber, the
said member having recesses in its periphery
adapted during the rotation of said member
to receive the piston and form a continuation
of the walls of said cylinder, and the nortions
of the periphery of said member intermediate
sald recesses forming successive abutments

| between the rotations of said member, said re-

cesses and the interior of said member being
connected by ports; and a tubular conduit

projecting into said hollow member and hav-

ing on its exteriorlongitudinal recesses on op-
posite sides and a port on one side interme-
diate such recesses, said port and one of said
recessesadapted,when said'conduitisin work-
Ing position,to register with two of said mem-
ber’s ports. o -

7. In a rotary motor, the combination of 2
cylinder; a shaft mounted therein ; a rotary
pistonearried bysaidshaftand havinganarm;
achamberopeningintosaid cylinder; a rotary
memberin said chamberhaving recessesin its
periphery each having its wall contin uously
curved from end to end and adapted during
the rotation of said member to receive the pis-
ton and form continuations of the walls of said
cylinder, those portions of the periphery of
sald member intermediate said recesses form-
ing.successive abutments between the rota-
tions of said member, the end of said piston-
arm engaging successively the curved por-
tions of a recess at each rotation of the piston;
and means carried by said shaft and opera-
tively connected with said rotary member for
causing said member to make a partial rota-
tion for each complete rotation of said piston.

3. In a rotary motor, the combination of g
cylinder; a shaft mounted therein; a rotary
piston carried by said shaft; a chamber open-
ing into said cylinder; a rotary member in
said chamber and having a hub, said member
having recesses in its periphery adapted dur-

70
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ing the rotation of said member to receive
the piston and form a continuation of the

- walls of said cylinder, and the portions of

the perlphery of said member intermediate

said recesses formlnfr successive abutments

‘between the rotations of said member, said

recesses and the interior of said hub bemﬂ'
connected by ports; means carried by seud

- shaft and sald kub for causing said member

10

to make a partial rotation for each complete

‘rotation of said piston; and a conduit having
on its exterior lonﬂ'ltudmal recesses on oppo-

- site sides and a port on one side intermediate

~ cylinders; and a rotary member located in

2o each of said eylinders, such members organ-

such recesses, said port and one of said re-

cesses adapted when said conduit is in work-
ing position, tor eﬂ‘lster Wl'bh two of said mem-

ber’s ports.
9. The combination of a palr of intersecting

ized one to make a partial rotation for each
complete rotation of the other member, and
one of such members provided with a plston
and the other provided with recesses in its

periphery each having its wall continuously
curved from end to end and adapted to form

continuations of the walls of the piston-cylin-

~ der and a steam-tight joint with the end of

said piston. dunnﬂ' the rotation of said re-

cessed member, sald recessed member having

- ports communicating with said recesses, the

partial rotation of sueh recessed member con-

B jtmlhnﬂ' such ports.

-10, The combmatlon of a Dair of intersect-
ing eylinders; a rotary member located in

o each of said cylinders, such members organ-
~ 1zed one to make a partial rotation for each

40

complete rotation of the other member, and
one of such members provided with a plston
and the other provided with recesses in its

- periphery, each having its wall continuously

45

- ecurved ft'om end to end and adapted to form
- continuations of the walls of the plston cylin-

der and a steam-tight joint with the end of

said piston during the rotation of said re-
cessed member, saud recessed member having
- ports commumcatmﬂ' with said recesses, the
partial rotation of such recessed member con-
‘trolling such ports; aslotted disk operatively |

connected with said recessed member; and a
member operatively connected with the pis-

 ton and provided with a device adapted to

enter-said slots, said disk and member hav-

ing codperating parts adapted to lock the re-
cessed member against rotatlon at pmdeter—-

11. In arotary motor the combma,tmn of a

cylinder; a rotary plston therein; a rotatable

abutment having a tubular hub and a plural-
1ty of recesses for. the reception of said pis-
ton and for the replacement of the walls of

said cylinder during the rotation of said
~ abutment, and Wlth ports conneeting said

. recesses with the interior of said hub; and a
N 65

conduit having on oppOSIte sides of 1ts 6X- |

terior longltudmal recesqes and on one side l

-l " _:- .
B

intermediate such recesses a port, said port
and one of sald recesses adapted to register

12. In a rotary motor, the combination of a
| cylinder;
abubment having a tubular hub and a plu-
rality of recesses fm the reception of said pis-
ton and for the replacement of the walls of
i sald cylinder during the rotation of said
abutment, and with ports connecting said re-
cesses with the inferior of said hub and a
tubular conduit having on opposite. sides of
its exterior lonﬂ*ltudlnal recesses and on one
| side 1ntermed1&te such recesses a port, said
port and one of said recesses adapted to reg-
1ster with two of said hub’s ports a,t each ro-
tation.

18. T'he combination, mth two mterseet-
ing cylinders and a rotmy member located in
] each of sald cylinders, one of said rotary mem-

bers having a tubular hub provided with
ports and adapted to rotate a predetermined

projecting into said hub and having on its ex-
terior surface longitudinal recesses on oppo-
site sides and a port on one side infermediate
such recesses, said port and one of said re-
cesses adapted when the conduit is in work-
ing position to register with two of the ports
| In the rotary member and means for operat-
! ing said conduit.

14,

ing eylinders and a rotary member located in
eaeh of said eylinders, one of said rotary mem-
bers having a tubular hub provided with

distance for each complete rotation of the

| other rotary member, of a member located in

l longitudinal recesses on opposite sides and a

port on one side intermediate such recesses,
lsmd port and one of said recesses adapted,

| when said member is in working position, to
 register with two of the ports in the rotary

with two of said hub’s ports at each rotation.

The combination, with two intersect-

70
a rotary plthﬂ therein; arotatable . -

75
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distance for each complete rotation of the
other rotary member, of a tubular conduit

9o

ICOo

ports and adapted to rotate a predetermined

ros

sald hub and havmg on its exterior surface

110

member and means for opemtmw said mem-

i ber.

c¢ylinder; a rotary plStOIl therein having an
| arm; a chamber opening into said cylinder;

a hub provided with ports, said abutment
having recesses adapted to receive said pis-
ton—&rm as sald abutment rotates; a member
located in said hub and having a port and a
pair of recesses one at each su:'le of said port,

| the former communicating with the interior
of said member, said port and a recess adapt-
| ed to register w1th two of the ports in said

Py

with said abutment; and a member opera-
tively connected with the piston and provided
with a device adapted to enter said slots, said
l disk and member having codperating parts

adapted to lock the abutment against rota-
tion at predetermined periods. |

a rotatable abutment in said chamber hawno'..

15. In a rotary motor, the combinationof a

15

120

125
hub; a %lobted disk operatively connected |
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- cylinder;

10

S

16. In a rotary motor, the combination of a
a rotary piston therein provided
across its ends and along its sides with 1n-

verted-T-shaped packing-grooves; a rotata- |
ble abutment provided with similar inverted-
T-shaped packing-grooves and having a tu-
bular hub and provided with a plurality of

recesses adapted to receive said piston assaid
abutment rotates and forming a plurality of
abutments successively replacing each other

- during the rotation of said abutment and

. 20

with ports connecting said recesses and hub;
a condult projecting into said hub and hav-
ing on opposite sides of its exterior longitu-

“dinal recesses and on one side intermediate

sald recesses a port, said port and one of said
recesses adapted to register with two of said
hub’s ports; a radially-slotted disk mounted

on: one end of said hub, said disk having por-

tions of its periphery intermediate said slots

reéntrant; a member carried by the.piston

and prov1ded with a stud adapted to enter

. sald slots and with a portion adapted to en-
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gage the reéntrant portions of said disk; and
spring-controlled T-shaped packing adapted
to fit in said packing-grooves.

17. The combination of a pair of intersect-

ing cylinders; a rotary piston located in one

of said eylmders and an intermittently-rotary
member in the otherof said eylinders; a memn-
ber operatively connected with said inter-
mittently-rotary member, each of said mem-
bershaving recesses, the recesses of one mein-
ber having a different formation from the re-
cesses of the other member, and said inter-
mittently-rotary member having its recesses
communicating with ports and forming abut-
ments eifective to successively replace each
other during the rotation of said member;

means operatwely connected with the p1ston

‘and coOperating with the recesses of the other
“member for imnartinu‘ intermittent rotary

movement to said mtermlttently rotary mem-
ber, said parts also having codperating por-
tmns effective to lock the mtel mittently-ro-
tary member against movement at predeter-
mined perwds, and a member located inte-
riorly of said intermittently-rotary member
and provided witha port communicating with

the ports of said member, and with a pair of

longitudinally-extending recesses one at each

side of said port.

18. The combination of a pair of intersect-
ing cylinders; a rotary piston located in one
of said eylinders and an intermittently-rotary

‘member in the otherof said cylinders; a mem-

ber operatively connected with said intermit-

tently-rotary member, each of said members

having recesses, the recesses of one member
ha,vmfr a dlfferent formation from the recesses

~ of the othel member, and said mbermlttently-

rotary member havinﬂ' 1ts recesses communi-
cating with ports and forming abutments ef-

.fectwe to successively replace each other dur-

ing the rotation of said member; means op-
eratwely connected with the plston and co-

|
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operating with the recesses of the other mem-
ber for imparting intermittent rotary move-
ment to said intermittently-rotary member,
sald parts also having cobperating portions
effective to lock the intermittently-rotary
member against movement at predetermined
periods; a member located interiorly of said
intermittently-rotary member and provided
with a port communicating with the ports of
saild member and with a pair of longitudi-
nallv-extending recesses one at each 31de of
said port; and means for rotating said mem-
ber to reverse or stop the engine.

19. In arotary motor, the combination of a
cylinder; a rotary piston therein having an
arm; a chamber opening into said cylinder;
and an intermittently-rotary member in said
chamber having recesses in its periphery
forming abutments adapted successively to
replace each other during the rotation of said
member, the organization being such that the
wall of each recess will be at a predetermined
period in position to constitute a continuation
of the wall of the cylinder so that the end of
sald piston-arm will, as it passes from the
cylinder-wall, engage the wall of one of said
recesses and such end continue t0 engage suc-
cessive portions of such wall until it passes
from such recess into engagement with the
cylinder-wall proper, whereby the end of the
piston-arm will be in engagement with some
part of the cylinder-wall during its entire ro-
tation.

20. In a rotary motor, the combination of a
cylinder; a rotary piston therein having an
arm; a chamber opening into said cylinder;
an intermittently -rotary member in said
chamber having recesses in its periphery
forming abutments adapted successively to
replace each other during the rotation of said
member, the organization being such that the
wall of each recess will be at a predetermined
period in position to constitute a continuation
of the wall of the ecylinder so that the end of
sald piston-arm will, as it passes from the
cylinder-wall, engage the wall of one of said
recesses and sueh end continuetoengage suc-
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cessive portions of such wall until it passes

from such recess into engagement with the
cylinder-wall proper, whereby the end of the
piston-arm will be in engagement with some
part of the cylinder-wall during its entire ro-
tation; and means in operative connection
with such piston and rotary member for im-
parting intermittent rotary movement to said
member and having codperating parts effect-
ive to lock said member against movement at
predetermined periods.

21. The combination with two intersecting
cylinders, of a rotary member located in each
of sald eylinders, one of said members having
a piston and the other of said members hav-
ing recesses with which said piston codperates
a,nd having its hub provided with ports com-
mumca,tmﬂ* with said recesses, and adapted
to be 1ota,te_,d a predetermmed distance for
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~each complete rotation of the other rotary | the end of said hub, said port and said recess
member; a tubular member located in said | adapted when said member is in working po-
hub and having a port communicating with | sition to register with ports in said hub. .
~~ the interior of said member, and also having | SINCLAIR J. JOHNSON.
5 alongitudinally-extending recess cut off from Witnesses:
- communication with the interior of said mem- FRED. J. DOLE,
- ber by a wall of said member and opening at | C. E. Voss.
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