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To all whom it may concern.:

Park, Lake county, State of Illinois, have in-

vented certain newand useful Improvements
in Rotary Engines, of which the following is:

a Specification.,

Ourinvention relatestorotary engines, and
particularly to rotary steam-engines of that
class wherein the rotary movement is de-
veloped by the reciprocation of radially-ar- |

ranged pistons.

The object of our invention is to improve
engines of this class; and the particular ob-
Ject of our invention is to improve the con-

struction and arrangement of the steam-

Other objects of our inv
hereinafter. |

tary engine comprising a cylindered body
capable of rotation, a relatively stationary
crank-pin, pistons provided in said body and
Joined to said pin, an annular valve-chamber
in sald body, ports connecting the same with

-the cylinders of said body, a gyrating ring-

valve arranged in said valve-chamber, and
an eccentric bearing therefor whereby gyra-
tion of the valve is caused by the rotation of
sald cylindered body; and, further, our in-
vention consists in various constructions and
In combinations of parts, all as hereinafter
detailed, and particularly pointed out in the
claims.

The invention will be more readily under-
stood by reference tothe accompanying draw-
ings, forming a part of this specification, and
in which— | | -

Figure 1 is a longitudinal and vertical sec--

tion of a rotary engine embodying our inven-
tion.
on the line X X of Fig. 1. Fig. 3is a similar
section on the line Y Y of Fig. 1.

Kig. 5 is a detail showing the means for bal-
ancing steam-pressures upon opposite sides
Fig. 6 is a

engine of our construction.
As shown in the drawings, 2 represents a

ntion will appear:

Iig. 2 1s a transverse vertical section:

_ IFig. 4 is
a similar section on the line Z Z of Fig. 1.

—_— - ————

-1 suitable casing, held stationary by any suit-
Be 1t known that we, ARTHUR G. MCPHUER-
SON and EDWARD M. LAiNG, of Highland

able means. In the easingis a bearing 3 for
the engine-shaft 4. The shaft 4 carries the
cylindered body 5 of the engine. The bear-
ing 3 is driven into a bored sleeve 2’ of the
casing 2. Said body is cylindrieal in form
and is preferably attached to a flange or disk

6, provided on the inner end of the shaft 4.

The disk 6 bears and runs against a balanc-
ing-surface 7, corcentric with the shaft 4, on
the inside of the casing. The body 5 is pro-

| vided with three or more cylinders 8, each
containing a piston 9, and these pistons have

connecting-rods 10, by which the same are
pivotally joined to an eccentricallv-located
crank-pin 11, held in the casing 2. This

| crank-pin 11 projects into the casing and is
heldin abearing 12, formed within a steam-in-
| | let sleeve13in theend plate 22 of the casing2.
Our invention consists, primarily, in a ro-

The pin is adapted to be partially rotated
therein for the purpose of adjusting the here-
Inafter-described valve. The sleeve 13 pref-
erably contains the steam-inlet duct 14 and
has an elbow to which a steam-pipe may be
connected. This sleeve 13, like the bearing
J, 18 preferably made separately from the end
of the casing for the purposes of convenience
and cheapness of construction, being driven
into place or fastened by bolts, as shown.
This construction also assists in alining the
engine. The sleeve is concentric with the
shatt 4 and the cylindered body 5. The body
o 1s provided with an end disk 15, having a
central boss or sleeve 16, that is concentric

' with the sleeve 13 and contains a suitable

steam-packing 17. The body 5 and said end
disk 15, attached thereto, rotate about said
sleeve, and it is therefore necessary to ob-
serve care in the construction of this steam-
packing. We have illustrated a steam-pack-
ing which we consider best adapted for the
purpose, the same comprising a plurality of
packing-rings 17’, which alternately spring
upon or against the sleeve 13 and the walls
of the boss 16 of said end disk. These rings
are ground to fit all surfaces and are held by
a suitable follower 18, provided in the inner
side of said end disk 15. It will be observed
that the c¢ylinders 8 in the body 5 open into
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| a large cavity 5’ at the center thereof and rco
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that the steam is admitted directly to this
cavity through the duet in the aforesaid
sleeve.

Before proceeding to a description of the
leading feature of our invention—the valve—
attention is directed to the construction of
the cylinder ends. Said cylinders 8 are bored
through and through the body 5, high-pres-
sure and low-pressure cylinders being rela-
tively opposite in said body. Itis necessary,
therefore, to provide outer heads or ends for
said cylinder, and for this purpose the body
5 is turned to receive the peripheral ring 19,
which is shrunk ontothe body, making steam-

tight heads for all the cylinders therein and |

avoiding any special requirement as to bal-
ancing the body. The ends of the pistons 9
conform to the curve of the ring 19. Theend
20 of the cylindered body and the inner sur-
face 21 of the end disk 15 are faced off so that
the same are parallel. The annular space 22
between them is the valve space or chamber
of the engine, and the opposite faces 20 and

21 form the valve-seats. Obviously any valve

‘which oceupiesthe entire space between these

spaces will be balanced. The valve com-

 prises a simple ring or wheel 23 of less diam-
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eter than the body 35, and the hub 24 of which
is journaled upon an eccentric 25, that is
placed upon the crank-pin 11. The crank-
pin, hence the eccentric, is adapted for par-
tial rotation by any suitable means, such as
the adjusting-lever 25",

Referring to Fig. 2, 26 represents the axial
center of the engine-body.
axial center of the crank-pin i1, and 23 rep-
resents the center of the eccentric 25. It will
be noted that the center of the eccentric 25
is between the centers 26 27 of the engine-
body and the crank-pin—that is, the eccen-
tric or cam 25 is not concentric with the en-
gine-body. This mean eccentricity of the
cam 25, and hence of the valve-ring, 1s not
so great but that the valve-ring 23 will cover
the valve-ports when in its middle position,

and the mean eccentricity referred to fur-

50

nishes the necessary lead and lap of the
valve. In thisconnection attention is called
to the exaggerated showing of the cylinder-
ports 29 in Fig. 2. It is obvious that as the
eceentiric 25 is attached to the erank-pin,

which is capable of rotation, said eccentric

- may be swung from side to side-—that is, the
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“¢losing thereof.

center 28 of the eccentric may be swunginto i
or out of a vertical plane including the cen-

ters 26 and 27 of the shaft 4 and said crank-
pin 11. (See dotted section 28, Fig. 2.) The
swing of the ecceentric to one side or the other
determines the direction of rotation of the

cylindered body, and the extent of the swing-
ing adjustment of the eccentric determines
the extent to which the evlinder-ports 29 will

be opened and the time of the opening and
T'hrough this medium any
desired cut-off may be obtained.

The ring-valve may be either single or com-

27 representsthe

i

|
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|

pound—that is, the valve may have either
one ring 23 or two rings 23 and 30, according
as the engine is a high-pressure or a com-
pound engine. Each cylinder has a single
port 29, the ports opening through the face
20.
in form and correspond in radius to corre-
sponding ringsof the valve. Thevalve-tfaces
of the rings 23 30 are of greater width than

| the ports, sothat when the valveis initscen-

tral position—that is, when the eccentric

the shaft 4—the valve-rings will cover all of
the ports and shut off the entrance ot steam
to any cylinder 8. This relation is altered
when the valve-pin 11 is slightly rotated to

 swing the eccentric 25, whereupon the ring-

valve will be thrown to open the ports and
admit steam to certain of the cylinders 8 and
permit a free exhaust from other cylinders.
Thereupon the engine will be set into rota-
tion by the angular thrust between-thecrank-
pin 11 and the cylinder - heads effected

through the pistons 9 and the connecting-

These ports 29 are preferably segmental
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‘most nearly approaches concentricity with
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rods 10. Thereafter thering-valve willgyrate

with relation to the eylinder-body, the rela-
tive movements between the body and the

eccentric 25 due to the rotation of said body
causing a sliding movement between the
valve and the body, whereby the valve-ports

will be alternately closed and opened upon

opposite sides of said ring to supply and ex-
' haust the steam to and from the cylinders.

Our valve lends itself admirably to the com-
pounding of rotaryengines of the kind shown.

This is well illustrated in Figs. 1 and 2 of

the drawings, wherein it will be noticed that

the two rims or rings 23 30 of the valve are
| separated by a space 32, proportioned to the
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relative distance between the high - pres-

sure ports and the low - pressure-cylinder.
‘ports with relation to the center of the cyl-
{ indered body.

Furthermore, the space 32
between the two rings 23 30 is proportioned

to the capacity of the high-pressure eylinders.
W hen because of the gyration of the valve a

high-pressure port is opened to exhaust steam
upon the outer periphery of the inner ring of
the valve, the port of a low-pressure ¢ylinder
will be opened to receive said steam. The
space between the rings may be termed and

ITO

1.15

is the ‘‘receiver” between the high and low

pressure cylinders. The valve and eylinder
relations are such that the steam from the
high - pressure cylinder is conducted to the
low-pressure c¢ylinderin advance thereot,con-
sidered with respect to the direction of rota-
tion of the cylindered body. The final ex-
haust of the engine is from the low-pressure
cylinders and occurs when the outer periph-
ery of the valve moves inwardly to uncover
a low-pressure port. The exhaust-steam es-
capes into the annular cavity, or that part of
the valve-chest that lies between the periph-

ery of the valve and the annular flange 33 of
the end disk 15. This end disk 15 is provided
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cess 55 equal to the area of said sleeve 13, or

1is provided with a tapered opening to receive

by a key, if desired; but the frietional en-

719,359

with a plurality of angularly and obliquely
arranged exhaust-ducts 34, through which the
steam 1s projected against the walls of the
casing 2, assisting in the rotation of the en-
gine-body 5. These ducts are arranged to
assist in the positive rotation of the engine.
When the engine is reversed, their effect is to
slightly oppose backward rotation.

The perfect lubrication of the engine is ac-
complished by feeding the lubricant through
the erank-pin 11, the same being admitted
first to the journals 10’ of the piston-connect-
Ing rods and being distributed from thence
to every part of the engine, including the
valve-seats, and excepting only the bearing
for the shaft 4, which is separately oiled.

Itis evident that under ordinary conditions

there will be a lack of steam balance upon:

the rotating body of the engine to the extent
of the area of the sleeve 13, containing the
crank -pin 11 and the steam-inlet duct 14.
This would cause a thrust against the end of
the bearing containing the shaft 4 or the eas-
ing 2. We therefore provide an annular re-
cess 30 in the bearing-surface 7, admitting
steam thereto through small holes 36 in the
shaft-disk 6 and making the area of said re-

substantiallyso. The back ducts87are made
to prevent the leakage of steam through the
shaft-bearing 3 by permitting the disk 6 to
seat against the packing-surface 7.
53 18 the exhaust-pipe connection.
Ourengineis particularly adapted for coup-
ling in pairs, it being only necessary to con-
nect the two stud-shafts 4 of two engines, ar-
ranging the same back to back. The coup-
ling that we prefer to use is shown in Fig. 6,
wherein it will be seen that the stud-shaft 4

the tapered shaft 37, which carries the trans-
mitting-pinion 38. The tapered or coupling
shaft 43 may be secured in the stud-shaft 4

gagement between the shafts is so strong that
this is rarely necessary, the only fastening
that is required comprising the conieal nut
33, serewed upon the end of the shaft 43 and
fitting the conical recess 39 in the disk 6 of
the engine.
in the opposite engine. It is obvious that
where two engines are connected in this man-
ner the thrust will be equal upon opposite
ends of the shaft 43; but even in this case
we prefer still to employ the balancing-re-
cesses 37 between the casings and the re-
volving engine-bodies. The twin engine-cas-
ings 2 2 are fastened together by a middle
sleeve-casting 40, to which both of the cas-
ings are bolted. This casting is provided
with a slot 41 to receive the large gear 42, by
which the power is transmitted from the en-
gine-pinion 38. 'We prefer, as shown in Fig.
U, to connect the exhaust-pipes of the two

engines.

It is obvious that various modifieations of

T'his connection is reproduced

|

|

3

our invention will readily sugeest themselves

to one skilled in the art, and we therefore do

not confine our invention to the specific con-
structions herein shown and described.
Having thus described our invention, we

claim as new and desire to secure by Letters

Patent— | |

1. In a rotary engine, the combination of a
suitable casing witha cylindered body, a rela-
tively stationary erank-pin arranged in said

casing, a plurality of pistons provided in said .
body and connected by rods to said pin, said

body provided with an annular valve-cham-
ber connected with the eylinders of said body
by suitable ports, a gyrating ring-valve ar-
ranged in said chamber, and an eccentric

70
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bearing for said ring-valve whereby gyration

of the valve is caused by the relative rotation
of said body and said eccentric bearing, sub-
stantially as described. | |

2. Inarotaryengine, the combination with

“a suitable casing of a cylindered body that is

capableofrotation therein,astationarycrank- -

pin, a plurality of pistons provided in said
body and connected by rods with said crank-
pin, said crank-pin occupying an eccentric
position with relation to said body, suitable

9c

means for admitting steam to said casing, a .-

valve-chamber provided in said casing and
connected with the cylinders of said body, a
ring-valve arranged in said casing, and an ec-

centric bearing whereon said ring-valve is
journaled to rotate with and gyrate upon said

body, substantially as described. -
5. The combination, in a rotary engine, of

a sultable casing, with a cylindered body

adapted to rotate therein and provided with

an annular steam-chamber having ports com-

municating with the cylinders of said body,
an eccentrically-located stationary crank-pin,

‘a plurality of pistons connected with said

crank-pin,aring-valvearranged in said valve-

chamber, and an eccentric upon said crank-
pincapable of adjustmentthereby and where-

on sald ring-valve is journaled to gyrate dur-

chamber having port connections with the

Ing the rotation of said body, substantially
as described. | .

4. In a rotary engine, the combination with

asuitable casing of a cylindered body adapted
to rotate therein and provided with a valve-

cylinders of said body, a stationary erank-
pin, a plurality of pistons connected with said
crank-pin, aring-valve, and an eccentric bear-

Ing therefor within said casing, substantially

as described.
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5. Inarotary engine, the combination with

asuitable casing of a eylindered body adapted
to rotate therein and provided with a valve-

Y25

chamber having port connections with the
cylinders of said body, a stationary crank-
pin, a plurality of pistons connected with said
crank-pin, aring-valve, and an eccentric bear-
Ing therefor within said casing, said bearing
being normally stationary but capable of ad-
justment, as and for the purpose specified. -

130
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6. In a rotary engine, the combination of a
cylindered body capable of rotation with pis-
tons provided in the cylinders of said body,

~ said body being provided with a valve-cham-

IC
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berhaving port connections with its ecylinders,

means for introducing steam thereto, a crank-
pin eccentrically located with relation to said
body and whereto said pistons are connected,
an annular valve device, an eccentric bear-
ing for said valve upon said crank-pin, and

‘said crank-pin being adapted for partial ro-

tation to adjust said valve, substantially as
described. |

7. Inarotary engine, the combination with
a rotary body provided with high and low
pressure cylinders, pistons provided in said
cylinders, an eccentrically-located stationary
crank-pin wherewith said pistons are connect-
ed, said body being provided with a valve-
space having port connections with said cyl-
inders, a double ring-valve provided in sald
space, and an eccentric bearing for said ring-
valve, substantially as deseribed.

8. Inarotaryengine, the combination with
a suitable casing of a body mounted for rota-
tion therein and containing high and low pres-
sure cylinders, said body also containing an
annular valve-chamber having ports commu-

nicating with the cylinders of said body, the

pistons in said cylinders, an eccentrically-lo-

cated stationary crank-pin wherewith said

pistons are connected, an eccentric arranged
on said crank-pin and adapted for partial ro-
tation therewith, and a valve journaled upon
said eccentric and comprising the large and
small rings suitably connected and arranged
in said valve-chamber, said rings being sepa-
rated by the steam-receiving space described,

- gnd means for introducing steam to and ex-

45

50

55

60

65 casing entering said body, the interposed ro- i

hausting steam from said chamber, substan-
tially as deseribed. |

9. Inarotary engine, the combination with
a suitable casing of a cylindered body mount-
ed. for rotation therein, a rotary packing in-
troduced between said casing and said body,

‘means for introducing steam to said body,

pistons in the cylinders of said body, a sta-
tionary crank-pin located eccentrically with
relation to said body and entering the same,

the conneecting-rods, an annular valve-cham- |

ber provided in said body and having ports
communicating with the cylinders thereof,
and the ring-valve caused to gyrate in said
chamber by the rotation of said body, substan-
tially as described.

10. Inarotaryengine,the combination with

a suitable casing of a eylindered body and as-
sociated parts therein, the shaft 4 of said
body, the steam-admission sleeve of said cas-
ing, and the recessed balancing-surface 7 of
said easing, substantially as deseribed.

11. Inarotaryengine,the combination with
the casing of the cylindered body having a
shaft mounted therein, the sleeve of said

719,359

tating packing comprising inwardly and out-

wardly sprung rings 17', an eccentric erank-
pin, pistons connected thereto, an eccentric
95 fixed upon said crank-pin, and a suitable

steam-valve mounted upon. said eccentric 25,

substantially as described. |

12. Inarotaryengine,thecombination with
the casing of a cylindered body for rotation
therein, a crank-pin and pistons, a suitable

valve, steam admission and exhaust means,

and the ring 19 upon said body forming the
heads for the cylinders thereof, substantially
as described. | |

13. Inarotaryengine,the combination with
the casing 2 provided with an end plate 2°in
turn provided with a detachable sleeve 13, a
stationary crank-pin eccentrically held in said

sleeve, the eylindered body adapted for rota-
‘tion in said casing and provided with a boss

or sleeve 16 containing a packing that bears
upon the sleeve 13, pistons provided in said
body ard connected with said pin, and the
oyrating ring-valve revoluble about said pin,
substantially as described.

14. Inarotaryengine,the combination with
a frame 40 of the engine-casings 2 upon the
ends thereof, the rotary cylindered bodies and
associated parts provided insaid casings, said
bodies having shafts 4 rotating in suitable
bearings,the coupling-shaft43 having tapered
ends fitting said shafts 4, and the tapered

| nuts for securing said shaft 43 in said shafts
| 4, substantially as described.

15. Inarotaryengine,the combination with
a cylindered body provided with radial cylin-

7°
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ders, the cylinder-head ring 19 of said body,

the pistons provided in the cylinders of said

body and having crowned ends conforming
to said ring 19, a crank-pin wherewith said
pistons are connected, and a suitable steam-
valve, substantially as described.

16. Inarotaryengine,the combination with
a cylindered body adapted to rotate in sald
casing, pistons provided in the cylinders of
said body, a ecrank-pin wherewith said pistons
are connected, said body provided with an
annular valve- chamber, a valve therein,

steam-admission means, and the oblique ex-

haust-ducts 34 provided in said body, sub-
stantially as described. |

17. Inarotaryengine,the combination with
the casing of the bearing 3 and the sleeve con-
centrically arranged therein and detachable
therefrom, the shaft 4, the cylindered body
carried by said shaft and provided with the
boss or sleeve having a suitable packing upon
the sleeve 13, a erank-pin eccentrically held
in the sleeve 13, the pistons connected with
said crank-pin, and a suitable ring-valve
chamber and valve provided in said body and

operated by rotation about said pin, substan-.

tially as described. | -
18. Therotarysteam-engine comprising the
casing, in combination with the cylindered

rotary mass or body, the eccentrically-cen-

'105'

110

£15

120

125

130




719,359 | 5

tered pistons, the more-nearly-centrally-lo-
cated valve device adapted to rotate with and
to gyrate with relation to said mass, and
means for varying the eccentricity and the
angle of eccentricity of said valve device dur-
Ing the operation of the engine, substantially
—as deseribed.

i

In testimony whereof we have hereunto set
our hands this 13th day of December, 1900.
ARTHUR G. McPHERSON.
| EDWARD M. TLAING.
In presence of—
C. G. HAwWLEY,
T. D, BUTLER.
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