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To all whom. it may concern:

Be it known that I, Crarees F. Strics, a

‘ citizen of the United States.of America, and

10

resident of” Fort Smith, in the county of
Sebastian and State of Arkansas, have in-
vented certain new and useful Improvements
in Duplex Rotary Engines, of which the fol-
lowing is a specification. .
This invention relates to certain new an
useful improvements in rotary engines and
it has for its objects among others to pro-
vide a simplified and improved duplex ro-

. tary engine composed of few parts and in

20

which the employment of cams, eccentrics
and gears is dispensed with. I employ two
cylinders with steam ports passing through
both cylinders, the pistens being both on
the same shaft; in connection with a throttle
valve serving also for the purpose of revers-
ing the engine when necessary. I employ

*. four valves which serve also as abutments,
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the same working automatically. .

By my. particular construction, I equalize
the pressure, avoid dead centers, avoid wear-
ing of a groove in the cylinder and provide

“for reversal by a simple movement of the

throttle valve. The port passages extend
through both cylinders and across the face
of the valves, the valves being the same on
both sides and serving 'as abutments as be-
fore mentioned. - The valves are sc disposed
that when one set of valves is opening, the
other is closing; when one is using steam on
expansion, the other is opening on  full.

Each valve has a lap and shuts off the in-

gress of steam before the piston makes its
full stroke. o
I aim further at improvements in the de-

" tails of construction whereby cheapness of
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manufacture is-attained, ready assemblage
of the parts assured, together with minimum
likelihood of derangement or injury from
wear as.well as compactness and surety of
action. o o

Other objects and advantages of the.in-
vention' will hereinafter appear and the
novel features thereof will be particularly

‘pointed out in the appended claims.

'Fhe invention is capable of embodiment

in a variety of -forms, that herein shown be- |

ing for the purpose of illustration and prad-

.tical demonstration of the operation and prac-

ticability of the same, but it is to be under-
stood that the invention is not restricted to
the precise form illustrated. The invention
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in such preferred form is clearly illustrated
in the accompanying drawings, which, with

the numerals of reference marked thereon, -
form a part of this specification and in -

which— ,

. Figure 1 is an end elevation with parts
in section as on the line 1—1 of Figs. 3 and
6, looking in the direction of the arrews in
said figures. Fig. 2 is an end elevation of
parts removed and the shaft in cross section.
Fig. 8 is a horizontal section as on the line
3—3 of Fig. 5 with the pistons removed.
Fig. 4 is a side elevation showing the shaft

60

85

and the pistons removed. Fig.-5 is a cross -

section on the line 5--5 of TFig. 8 looking in
the direction of the arrow. Fig. 6 is a cross
section on the line 6—6 of Fig. 3 looking in
the direction of the arrow. Ifig. T is a ver-
tical longitudinal section on the line 7—7 of
Fig. 6 looking in the direction bf the arrow.
Iig. 8 is a perspective view of one of the
piston packing strips removed. :
Like numerals of reference indicate like
parts throughout the different views.
Referring to the drawings, 1 designates
a suitable base upon which are supported
the two cylinders 2 and & separated by a
partition 4 having an openi:z 5 for the
passage of the shaft 6 which has a bearing
in _the cylinder heads 7 and § respectively,

- sald bearings being shown at 9 in Fig. '3

where the shaft and the pistons are omitted
for the purpose of better illustrating the
parts. . These cylinders are arranged end to

end, as seen in Fig. 7, having flanges 10, 10.
between which the partition 4 is received *

and the whole firmly clamped together by

-bolts 11 provided with suitable nuts 19,
whereby adjustment is provided for as well -

as permitting of ready separation of the
cylinders when desired for the purpose of
repairs. As seen in Fig. 7, this partition is
provided with shoulders, as at 13, to
vent radial displacement of the partition.
This partition is provided with an oil pas-
sage 14 controlled by a removable plug or
the like 15, as seen best in Fig. 7, which oil
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pre- .

100

passage extends inward to the shaft in .

order that the pistons may be properly In-
bricated. There are also passages through
the heads.inside of or between-the shaft
and the packing strips of the pistons for the
purpose of releasing any end friction or
leaks that might pass said strips, as zeen
at 16 in Fig. 2.

i
]
>3]

110



[N

id

26

25

30

40

45

50

60

2

17 is a valve chest with which conmects

the pipe 18 leading thereto from a suitable
source of supply. Within this valve chest
is a slide valve 19, seen best in Fig. 7, adapt-
ed to be shifted in its position by means of
the rod 20 connected with the valve and
movable through a suitable stuffing box 21,
its outer end having limited loose connec-
tion, as by pin and slot engagement, as seen
at 22, with the controlling lever 23 pivotally
mouated, as at 24, on a suitable bracket or
support 25. This valve is fitted to a seat
26 and is adapted to control the ports 27 and
98, as will be clearly seen in Fig. 7. These

5 ports extend through the member 29 and

laterally in opposite directions where they
are connected by pipes 30 and 81 respec-
tively with the elbows 32 and 33 and these
elbows connected by pipes 34 and 35 or their
equivalents with ports in the heads 7 and 8,
as will soon be described.

36 is the exhaust port extending through
the member 29 and in communication with
the chaimber 87 in the under face of the
stiding valve 19

On the shaft 6 are the pistons 38, one in
each.cylinder, and arranged at right angles
to each other, as seen in Figs.4 and 7. . These
pistons are, in cross section, substantially

elliptical in form being struck from three |

different centers. They are keyed upon the
shaft, as seen at 39 and 40, and are each pro-
vided at their peripheries at their longest
diameters with packing strips 41 movable
in suitable longitudinally disposed. grooves
in the opposite faces of the piston, being
backed by springs or the like 42 tending to
at all times force saild packing strips out-
ward. These packing strips are curved to
conform to the. curvature of the adjacent
wall of the piston, as seen in Figs. 2, 5 and 8,
the springs being seated in suitable cavities
43 in the piston, as seen clearly in Figs. §
and 7. These packing strips have substan-
tially: T-ends 44, as seen in Figs. 4 and 8,
fitting correspondingly shaped openings in
the opposite faces of the piston so as to pre-
vent lateral and longitudinal movement of
the strips as will be evident. These pistons
are also provided with packing strips 45 at
their ends and adapted to bear against the
adjacent walls of the heads of the cylinders
and the central partition 4, as seen best in
Fig. 7. -These packing strips are normally
forced outward by means of springs 46
seated in suitable recesses in the ends of the
pistons, as seen also in Fig. 7.  Attention is
also directed to Fig. 2. :

47 are valves of which there are four, two
for each cylinder for codperation with each
piston. These valves are guided in suitable
grooves or ways 48 and 49 in the inner faces

* of the heads of the cylinders and the parti-

85

tion 4y as seen best in Fig, 3. Each valve
has a stem 50 projecting through the ad-
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jacent wall 51 of the cylinder and through

a suitable stuffing box 52 suitably held in
said wall, as seen best in Fig. 3.

53 are oscillating tappets mounted upon
suitable fulerums 54 held in the extenslons
55, opposite ends of each tappet engaging
the ends of the stems 50 of the valves 47
at one end of the engine. A These fulcrums
are mounted in elongated slots 56 in said
extensions and provision-is made for adjust-
ment or for wear by the employment of the
screws 57 mounted in said extensions, as
seen best in Figs. 8 and 4. These valves and
tappets are so arranged that when the two
valves of the one cylinder are inward, the
valves of the other cylinder are outward,
as seen in Fig. 3, that is, the two valves of

‘the one cylinder move simultaneously in-
ward or outward, in the one direction by the

tappets and in the other direction by the

istons 88, as will be clearly understood
upon réference to Figs. 8 and 5, in which
latter view the two valves ave showr in their
outermost position. - The valves 47 are pro-
vided upon oppesite sides with the depres-
sions or chambers 58 and 59, as seen clearly
in Figs. 1 and 5 and also in dotted lines in
Fig. 7. : o

In the head 7 is an annular port or pas-
sage 60 in communication with which is the
port 27 through the members 30, 32 and 34
and the port 61 in the head 7, as seen in.Iig.
7. In the head 8 is a similar annular port
62 which, by means of the passage 63 in said
head, is placed in communication with the
port 28 through the members 35, 33 and 31,
as seen clearly in said Fig. 7. This annular
passage 60 is in communication, by means of
the lateral and downwardly inclined pas-
sage 46, with the port 65 which extends en-
tirely through both cylinders and across the
face of the valves, as seen clearly in TFigs.
1 and 8. An upwardly and outwardly in-
clined port or passage 66 affords communi-
cation between the annular port or passage

60 arid the port 67 which extends through

both ecylinders and across the face of the
valves, as will be understood upon reference
to Figs. 1, 3, 5 and 6. 68 and 069 are similar
horizontal ports or passages extending
through both cylinders and across the face
of the valves opposite the passages 65 and
69, as seen best in Figs. 5 and 6. The ports
65, 67, 68 and 62 communicate with the
chambers 58 and 59 of the valves 47, as
shown best-in Figs. 1, 5 and 6. i

As seen in Figs. 4 and 5, the strips 41
conform to the shape of the piston so as
not to wear a groove in‘tha ‘cylinder. It is
further to be noticed that they are soc con-
structed and held in place as not to be acci-
dentally disengaged or. displaced in any
direction. , '

The shaft 6 is enlarged within the cylin-
ders, as seen at 6%, and provided at the end
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of such enlargement with shoulders 6, as
seen clearly in TFig. 7, against which the
cylinder heads abut, as seen in said view.

This not only prevents endwise movement

~of the shaft but also permits of the ready

. application or removal of the pistons when

10

desired.

“With the pérts constructed and arranged

substantially as hereinbefore described, the

‘operation will be readily understood, and,

. briefly stated, is as follows: With the parts
shown for instance in the position seen in

15

Fig. 7 and the throttle valve moved so that
stean entering through the inlet 18 follow-
ing the direction of the arrows seen in said
figure will pass through the valve chest,

“and the port 27 and parts 30, 32, 34 and port

© 61 in the head 7 into the annular passage 60,
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thence passing through the ports at that end
of the cylinder, it being noted that there are

two ports at each end but on opposite sides.

of the cylinder and that the steam passes to
both of these at the same time, passes
through both eylinders on opposite sides of
the valve making an equalizing pressure on
four points of the piston at the same time.
The pistons revolve as indicated in Fig. 4
and the steam is exhausted through the port
28, the chamber 87 in the valve and the
exhaust port 36. Now, if the throttle valve
be moved to the right, the engine will be
reversed as the ports are the same at both
ends and sides as are also the valves, which
valves act also as abutments for the pres-
sure of steam. It is to be noted that when
one-set of valves is opening, the other is

closing, or, in other words, when one is

using steam, on expansion, the cther is open-
ing on full. Tt will be noted that the main
valve has a lap and closes or shuts off the
steam before the piston makes its full stroke.
There is no vibration at any point of the
stroke.  The steam passes from the valve
chest to one end of the eylinder where it
performs its work and then passes out
through the cavity in the valve out through
the other end of the cylinder and out
through the exhaust passage 87 in the under
side ‘of the valve and the exhaust 36.

From-the foregoing, it will be seen that
{ have devised a simple and efficient form of
duplex rotary engine and while the struc-

- tural embodiment of the invention as herein
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disclosed is what I at the present time con-
sider preferable, it is evident that the same
is subject to changes, variations and modifi-
cations in detail, proportion of parts, etec.,
without departing fremy the spirit of the
invention or sacrificing any of its advan-
tages. I, therefore, do not intend to restrict
myself to the exact construction hereinbefore
disclosed, but reserve the right to make such
changes, variations and modifications as

come properly within the scope of the pro-

tection prayed. Parts may be used without

the whole. Some of the features herein dis-

| closed may be used in connection with co-

operating features somewhat modified or
different from those in connection with
which they are herein set forth.

What is claimed as new is:—

1. In a duplex rotary engine, a multi-
plicity of cylinders, valves in pairs in said
cylinders, steam ports passing longitudi-
nally through both of said cylinders and co-

‘operating with said valves and pistons in

70
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said cylinders with which daid valves co-

operate. :

2. In a duplex rotary engine; a multi-
plicity of cylinders, valves in ‘pairs in said
cylinders, steam ports passing longitudi-

‘nally through both of said cylinders and. co-

operating with said valves and pistons in
said cylinders with which said valves co-

operate, said valves serving also as abut-.

ments.

3. In a duplex rotary engine, 'a multi-

plicity of cylinders, valves in pairs in said

80
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cylinders, steam ports passing longitudi- - -

nally through both of said cylinders and co-
operating with said valves, pistons in" said
cylinders with which said valves coSperate,
and means whereby the valves in one cylin-
der are automatically controlled by those in
the other. ' '

4. In a duplex rotary engine, a multi-
plicity of cylinders, oppositely. disposed
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valves-in pairs in said cylinders, steam ports -

passing longitudinally through/both of said
cylinders and cobperating with said valves,
a rotary piston in each cylinder codperating
with and actuating said valves, one piston
being disnosed between each pair. of valves
and - constructed to simultaneously actuate
both valves of said pair. S
5. In a duplex rotary engine, a multi-
plicity of cylinders, valves in pairs in said

cylinders, steam ports passing longitudi-

nally through both of said cylinders and co-
operating with said valves, pistons in said
cylinders with which said valves codperate,
and means in position to be actuated by said
valves for controlling the movement of the
valves in another cylinder. ~

6. In a duplex rota)

[ ry engine, a multi-
plicity of cylinders, valves in pairs in said
cylinders, ssteam- ports passing longitudi-
nally through said cylinders and coGperat-
ing with said valves, said valves being oppo-
sitely disposed in pairs, rotary pistons in
said cylinders, one piston being disposed
between each pair and constructed to simul-
taneously .actuate both valves of said pair,

100 .
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120

said pistons being upon a common shaft and -

fixedly mounted thereon at right angles to
each other. : -

125

7. In a duplex rotary~engine, a pair of .

cylinders, a shaft common thereto, pistons

‘on said shaft one within each cylinder, and

oppositely disposed valves.irs each cylinder

130



10

15

o

operable by the pistons, said valves being
recessed upon opposite faces.

8. In & duplex rotary engine, a pair of
cylinders, a shaft common thereto, pistons
on said shaft cne within each cylinder, and
oppositely disposed valves in each cylinder
operable by the pistons, said valves being
recessed upon opposite faces, the heads of
said cylinders being provided with channels
leading to said recesses. . _

9. In a duplex rotary engine, a pair of
cylinders, a piston in each cylinder, oppo-
sitely disposed valves in each cylinder be-
tween which the pistons move, fluid pas-
sages in the cylinder heads, steam. inlets

. thereto, and passages leading from said
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fluid passages to the valves®

10. In a duplex rotary engine, a multi-
plicity of cylinders with passages extending
therethrough, annular passages in the cylin-
der heads communicating with said pas-
sages, and valves across the face of which
said passages extend.

11. In a duplex rotary engine, a multi-

plicity of cylinders with passages extending
therethrough, annular passages in the cylin-
der heads communicating with said pas-
sages, valves across the face of which said
passages extend, and . pistons cobperating
with said valves, the latter serving as abut-
ments. .
+ 12. In a duplex rotary engine, a multi-
plicity of eylinders with passages extending
therethrough, annular passages in the cylin-
der heads communicating with said pas:
sages, valves across the face of which said
passages, extend, and pistons cobperating
with said valves, the latter serving as abut-
ments, the cylinder hcads being provided
with guides for said valves. _

13. In a duplex rotary engine, cylnders
having annular fluid passages and a parti
tion between the cylinders, a shaft mounted
in the cylinder heads and in said partition,
valves in said cylinders gurded in the cyl-
inder heads and partition, pistons on said
shaft codperating with said valves and pas-

sages leading from the first-named passages

across the faces of the valves.’

14, In a duplex rotary engine, a pair-of
cylinders, a pair of valves in each, a piston
in each cylinder codperating with said
valves, each cylinder having an annular
fluid passage with oppositely inclined pas-
sages, and ports extending longitudinally
through both of the cylinders. :

. 15, In-a dupléx rotary engine, a paii‘ of

“cylinders, a pair of valves in each, a piston

- 80

in each cylinder codperating with said
valves, each cylinder having an annular

1,048,618

fluid passage with oppositely inclined pas-
sages, and ports extending longitudinally
through both of the cylinders and across the
faces of the valves. - ’ '

16. In a duplex rotary engine, a pair of
cylinders, a pair of valves-in each, a pigton
in each cylinder cobperating with said
valves, each cylinder having an annular
fluid passage with oppositely inclined pas-
sages, and ports extending longitudinally
through both of the cylinders and across the
faces of the valves, said valves having re-
cesses tipon their opposite faces.

65
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17. In a duplex rotary engine, a pair of

‘cylinders, a pair of valves in each cylinder
acting as abutments, a piston in each cyl-

inder cooperating with its valves, said

‘valves being recessed upon opposite faces,
the cylinders having longitudinal ports ex-
tending entirely through the same and in
communication with the- recesses of the
valves, and a throttle valve controlling the
flow of motive fluid to said passages. '

18. In a duplex rotary engine, a pair of
cylinders, a pair of valves in each cylinder,
steam ports passing longitudinally through
both of said cylinders and cobperating with
said valves, and a rotary piston in each cyl-
inder, said pair of valves codperating with
and actuated by said pistons.

19. In a duplex rotary engine, a pair of
cylinders, a pair of valves in each cylinder,
steam ports passing longitudinally through
both of said cylinders and codperating with
said valves, a rotary piston in each cylinder,
said pair of valves codperiting with and
actuated by said pistons, and means where-
by the valves in the one cylinder operate
those in the other. o

20. In a duplex rotary engine, a pair of
“tylinders, a pair of valves in each cylinder,
stbam ports passing longitudinally through
both of said cylinders and codperating with
said valves, a rotary piston in each cylinder,
said pair of valves codperating with and
actuated by said pistons, and a slidable
throttle valve for controlling the flow of
motive fluid to the cylinders.

91. In a duplex rotary engine, an ellipti-
cal piston provided with packing strips at
the periphery of its longest axis, said strips

provided with lateral portions to prevent

glisplacement of the strips.
Signed by me at Kureka Springs, Arkan-
sas, this 25th day of April, 1912. .

CHARLES F. SLEIGH.

Witnesses: :
" Hexry B. MorrisoN,
R. MaroNEY.

Capies of this patent may be obtained for

five cents eabh, by' addressing the Commissiqner of Patents,

Washingten, D. crY
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