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'~ UNITED STATES

 JAMES C. WALKER, OF WACO, TEXAS. |

ROTARY ENGINE.

No. 855,028,

~ Specification of Letters Patent.

Patented May 28, 1907.

Application filed December 31, 1906, Serial No, 350,177. |

To all whom it may concern: __ |
Be it known that 1, JamEs C. WALKER, a
citizen of the United States, residing at Waco,

in the county of McLennan and State of |

Texas, have invented a new and useful Ro-
tary Engine, of which the following is a $peci-
fication. B

This invention relates to rotary

engines

~operated by motive fluid of practically any

10

1§

character, such as steam, air, gas and the like.
One of the principal objects 1s to provide
an exceedingly compact structure wherein

the steam or other motive fluid 1s supplied to

a plurality of cylinder members directly from
a single steam chest, and simple but effective

~ valve mechanism is provided for controlling

20

the supply of such motive fluid.

Another important object 1s to provide
novel means for mounting the abutments,
whereby leakage is prevented to a material

- degree, and to employ novel mechamsm for

25

effecting the movements of the abutments at
the proper periods, said latter means reliev-
ing the engine cylinder of considerable work,
and eliminating a great amount of friction.
In the accompanying drawings:—HFigure 1

 is a sectional view through an engine longi-
“tudinally of the engine shaft. Ifig. 2 1s a
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sectional view on the line 2—2 of Fig. 1.
Fig. 3 is sectional view on the line 3—3 ot
Fig. 1. Fig. 4 1s a sectional view on the line
4—4 of Fig. 3. TFig. 5 is a detail sectional
view on the line 5—5 of Fig. 3. Fig. 6is a

~vertical sectional view of a modified form oi

construction. | |
Tike numerals of reference designate cor-
responding parts in all the figures of the

~drawings. | - _
Referring first to the embodiment illus-
trated in Figs. 1—4 inclusive, a pair of spaced |

cylinder members 7 are employed, each com-

prising spaced walls 8§, forming between

them, a piston chamber 9 that is circular in
cross section, as shown in ¥ig. 1. The cyhn-
ders are held in fixed spaced relation by spac-

ing and tie bolts 10. The upper portions of

the cylinder members are enlarged, as shown
at 11, and are provided with flat tops closed
by cap plates 12, preferably dovetailed into
the cylinder members, as illustrated.

A shaft 13 extends through the central por-

~ tions of the ¢ylinder members, and mounted

55

thereon are rotary pistons 14 that have

“blades 15 fitting and operating respectively

in the piston chambers 9, these blades being
disposed substantially opposite to each

 other. Mounted on -the-ca;p' plates 12, and

either formed integrally therewith, as shown,
or separately secured thereto, are abutment
casings 16 having interior chambers 17, the
marginal portions of which are alined with

grooves 18, formed in the opposite walls 8 of
the cylinder members, and in the enlarged
| portions thereof. Reciprocatory abutments
19 operate in the interior chambers of the.

casings 16 and in the grooves 18, thus being
movable to positions across the piston cham-
bers 9. Packing strips 20 are preferably lo-
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cated on opposite sides of the abutments 19,

these packing strips being suitably mounted
in the walls, as shown. - '

Located between the spaced cylinder
members is a single steam chest 21 supplied
from any suitable source with any character
of motive fluid, whether steam, air or gas.

The opposite walls of the chest 21 are pro-

70
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vided with ports 22 alined with similar ports

23 in the adjacent walls of the cylinder mem-
bers, said ports 23 communicating with the
30

piston chambers 9 at opposite sides of the
abutments 19. Reciprocatory valves 24, op-

‘erating in the opposite portions of the steam
“chest 21, are periodically moved by oppo-

sitely disposed cams 25 secured to the engine
shaft 13 between the cylinder members.
The valves 24 are provided with stems 26
that project through the bottom of the steam
chest and have rollers 27 operating on the
cams 25. The rollers 27 are held upon the

peripheries of the cams 25 by arms 27 piv-

oted asshown at 28 to the cylinder members

arms are forced downwardly by springs 29°
that bear upon them.
28 is preferably mounted on the top of the
steam chest, and controls in any desired
manner the supply of motive fluid to said
steam chest. This governor is operated by a
stem 29 geared, as shown at 30 to the engine
shaft.

31, formed in the inner sides of the cylinder
members and on the opposite sides of the
abutments to the inlet ports 23.. ]

" For the purpose of reciprocating the ab‘ut—-
ments 19 at the proper times to permit the
passage of the blades 15 of the pistons, the

following mechanisms are employed. A cyl-

A suitable governor

The exhaust from the cylinder mem-
‘bers takes place through suitable outlet ports

90
and to the lower ends of the stems 26. These
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inder 32 is located alongside each abutment

casing 16, and may be positioned with re-

spect thereto as desired. Within each cyhin-
| der is a reciprocatory piston 33, and a sub-
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65 will be alternately delivered through the |

2

proper movement of the

chest 21.

stantially U-shaped piston rod 34, has one |

arm s5 connected to the piston 33, while its
other arm 36 is connected to the upper end of
the abutment 19. Tt will thus be evident
that upon the reciprocation of the piston 33,
the abutment will be reciprocated, and thus
moved out of and into its particular piston
chamber 9. Mounted upon the cylinder is a
guide-way 37, and a roller 38, carried by the
upper or looped portion of the piston rod, op-
crates 1 this guide-way, thus msuring the
piston rod through-
out the movement of the piston.

Associated with each cylinder 32, and pref-
erably forming a part of the same. is a valve
casing 39 to which is connected a motive
fluid conduit 40 that is also connected to the
top or other suitable portion of the steam
The valve casine 39 includes an
interior wall 41 having formed therein supply
ports 42 and exhaust ports 43. These ports
respectively communicate with conduits 44
leading to the opposite ends of the cylinder
52 on opposite sides of the piston. A recip-
rocatory valve stem 45 is located longitudi-
nally in the valve casing 39, and carries
valves 46 located on opposite sides of the wall
41 and respectively controls the inlet and ex-
haust ports 42—43. These valves are so ar-

ranged that when the stem is elevated, the.

upper exhaust port 43 will be closed, the up-

per supply port 42 will be opened, the lower

supply port 42 will be closed, while the lower
exhaust will be opened. Tt will thus be evi
dent that upon the reciprocation of the valve
stem 45, the motive fluid will be admitted
alternately to opposite sides of the piston,
and the exhaust will be alternately opened so
as to effect the reciprocation of said piston,
and consequently of the abutment. To pre-
vent the jar due to the sudden stoppage of
the abutments upon their elevation, and
thereby avoid danger of breakage or Injury
to the parts, a buffer 47 is preferably located
in the upper end of each cylinder in a position
to be struck by the piston therein, said buffer
having a spring 48located in rear of the same.

The upper ends of the valve stems 45 are
connected to the outer arms of levers 49 that
are Tulcrumed between their ends, as shown
at 50, the inner ends of these levers are con-
nected to stems 51 having rollers 52 at their
lower ends, and these rollers ride upon cams
55 secured to the engine shaft 13 between the
cams 25, and on opposite sides of the gearing
30.  The rollers 52 are held against the cams
53 by arms 54, pivoted as shown at 55 to the
cylinder members and to the lower ends of the
stems 51. The arms 54 are yileldingly urged
downwardly by springs 56 bearing on the

salne.,

The operation of the structure may be
briefly described as follows. Steam or other
motive fluid being admitted to the chest 21

ports 22—23 into the piston chambers 9

eration is repeated.

855,028

thus rotating the pistons.  The cams 25 that
control the supply of motive fluid to the PIs-
tons are suitably formed and arranged so
that the ports will be opened just after the
blades 15 have passed the abutments, and
sald abutments have been lowered. The
steam can be admitted for as long a period as
desired, but preferably the cams permit the

valves to close the ports a considerable dis-

tance before the blades 15 reach the exhaust
31 m order that the expansive force of the
steam may be utilized.  When the blades 15
approach the abutments 19, the cams 53 on-
erate on the stems 51, to swing the levers 49,
and thereby move the valves 46 so as to ad-
mit motive fluid beneath the pistons 33 and
permit 1ts exhaust from above the same.
Theresult is that such pistons will he elevatoed
and the abutments 19 carried with them into
the casings 16.  The blades 15 of the pIstons
can, therefore freely pass the abutments and
as soon as they have passed, the cams 53 0=
erate to again reverse the valves 46 so that
the abutments are again lowered, whereupon
the motive fluid is admitted to the cyhnders
in the manmer already set forth, and the OP-
It will he evident that
because of the opposite arrangement of the
valves and pistons, these operations alter-
nately take place with each set of mechan-
1sms, and it will also be evident that while
two are shown, as many may be employed as
desired. Furthermore under certain condi-
tions, the structure may be employed with a
single cylinder and piston.

A slightly modified form of construction is
llustrated in Fig. 6. In this embodiment. of
the Invention, the cylinder member is desig-
nated 7%, and in the same operates the usual
piston including a blade 8¢,  An abutment
casing 9% is mounted on the enlarged portion
10% of the cylinder member, and a steam hox
11* has a supply port 12+ controlled by re-
ciprocatory valve 132 This valve has a
stem 14* provided with a roller 15% that Op-
erates on a cam 16* connected to the CNEIMe
shalt 172, a spring pressed arm 18% holdimg
the roller 15* agamst the cam. The abuf-
ment 19* 1s movable into and out of the cas-
ing 9°, and is connected by a piston rod 20
to a piston 21 This piston operates in a
cylinder 22* that is located directly on the
top of the casing 92, Motive {luid is supplied
through a conduit 232, and through a valve
casing 242 to opposite sides of the piston, and
valve mechanism 264 corresponding to that
already described, controls the supply and
exhaust of this motive fluid. The valvo
mechanism 26* is connected by a rod 27 to a
roller 28 that operates on a cam 29* carried
by the engine shaft. An arm 30¢ is pivoted
to the cylinder member, and the lower end
of the stem 272 is pressed downward by a
spring 817, that serves to hold the roller 28
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against the periphery of the cam. It_.will be 1 tons operating in the cylinder members; a

 evident that this structure operates in all re-

spects like. the embodiment just described,

and 1t 1s therefore believed to be unnecessar
to set forth the operation in detail. -
- From the foregoing, it 1s thought that the
construction, operation, and many advan-

tages of the herein described invention will be

~apparent to those skilled i the art, without

IO

L5

20

| o

further description, and it will be understood

that various changes in the size, shape, pro-

may be resorted to without departing from
the spirit or sacrificing any of the advan-
tages of the invention. . -

Having thus fully described my inven-
tion, what I claim as new, and desire to se-
cure by Letters Patent, 1s:— R

with spaced cylinder members, of a shaft ex-
tending through the members and across

the space between them, rotary pistons

mounted on the shaft and operating in the
cylinder members, a steam chest located

between the cylinder members at one side of

the shaft and having communication with
said ecylinder members, cam mechanism

‘mounted on the shaft between the cylinder
members and exteriorly of the steam chest, |

and valves located in the steam chest and

inder members, said valves having stems

~ projecting through the inner wall of the

35

- member, said side walls also having ports

43

53
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connected to the wvalves

steam chest and actuated by the cam mech-
anism. S ' '

2. In a rotary engine, the combination
with spaced cylinder members having 1nner

spaced walls provided with ports, of a single

steam chest located between the cylinder
membpers and having side walls disposed ad-
jacent to the inner walls of the cyhnder

that aline with the ports of the cylinder
member walls, rotary pistons operating in
the cylinder members, reciprocating vaives
located in the opposite portions of the steam
chest and controlling the ports, and cams
located exteriorly of the steam chest and
_ for periodically
operating the same. - |

3. In a rotary engine, the combination

with spaced cylinder members, of a single
steam chest located between them and hav-

ing ports in its opposite sides that com-

municate with said cylinder members, rotary
pistons operating in the cylinder membters,
reciprocatory valves located in the opposite
sides of the steam chest and controlling the
ports, and cams located between the cylin-

“der members and associated with the valves

for periodically operating the same.

4. ITn a rotary engine, the comkination
~with spaced cylinder memters, of a steam

chest located between the cylinder members
and communicating therewith, rotary pis-

l_

———

—

shaft connecting the

valves located in the steam chest for con-
trolling the communication thereof with the

pistons and bridging -
the space between the cylinder members,

o2
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cylinder members, cams mounted .on the

shaft between the cylinder members and

| periodically. operating the valves, cylinders

associated with the cylinder members and
having reciprocating pistons therein, recip-

rocatory abutments operating in the cylin-
portion, and minor details of construction |

der members and connected to the pistons,
means for supplying motive fluid to and ex- -~

hausting it from the cylinders to effect the

operation of the abutments, valves con-

30

trolling the supply and exhaust, and cams

located on the shaft between the cylinder

- | members and connected to said latter valves.
1. In a rotary engine, the combination

5. In a rotary engine, the combination -

with a cylinder member, of a rotary piston

operating therein, an abutment movable

within the cylinder memker, another cylin-

der located exteriorly of the cylinder mem-

Ler, a reciprocatory piston operating in the
Jatter cylinder, means for periodically sup-
plying motive fluid to the ecyhnder on oppo-
site sides of the reciprocatory piston to
move the same, a piston rod connecting the
piston and the abutment, and a reciproca-

_ tory guide for the piston rod.
controlling the communication with the cyl- |

6. In a rotary engine, the comlination

with a cylinder member, of a rotary piston
operating therein, an abutment casing
mounted on the cylinder membher, a recip-
rocatory abutment movahble in the casing

way associated with the abutment casing, a
cylinder disposed adjacent to the abutment
casing, a reciprocatory piston operating
therein, a piston rod connected to the piston

95

100

and within the cylinder member, a guide-

10

and to the abutment, a roller carried Ly said
piston rod and operating in the guide-way,

and means for supplying motive fluid to the

cylinder to reciprocate the piston. _
7. In a rotary engine, the combination
with a cylinder member, of a shait extend-

the cylinder member and coacting with the
piston, another cylinder, a reciprocatory pis-
ton mounted therein and connected to the
abutment, a valve casing having motive

170

'ing therethrough, a rotary piston located
within the cylinder member and carried by
| the shaft, a movable abutment operating n

Irg

fluid communication with the ends of the cyl-

inder and having separate exhaust channels,

120

valve mechanism located in the valve casmg

and controlling the communication and the

exhaust channels, and means operated by

the shaft for periodically moving the valve

mechanism.

8. In a rotary" engine, the combination.
with a cylinder member, of a shaft extending

125

therethrough, a rotary piston located within |

the cylinder member and carried by the shaft,
a movable abutment operating in the cyln-

133



10

20

25

35

4.0

<=

der member and coacting with the piston, !

another cylinder, a reciprocatory piston
mounted therein and connected to the abut-
ment, a valve casing having motive fluid
communication with the ends of the cylinder

and having separate exhaust channels, valve

mechanism located in the valve casing and
controlling the communication and the ex-
haust channels, a cam secured ta the shaft,
and a rod operated by the cam and conneet-
ed to the valve mechanism.

9. In a rotary engine, the combination
with a cylinder member, of a rotatable pis-
ton operating therein, a movable abutment
codperating with the piston, another cylin-
der, a reciprocatory piston mounted therein
and connected to the abutment, a valve cas-
ing including a wall having a plurality of
supply and exhaust ports therethrough, re-
ciprocatory valves located in opposite sides
of the wall and respectively controlling the
supply and exhaust ports, and means for ve-
ciprocating the valves.

10. In a rotary engine, the combination

with a cylinder member, of a rotary piston

operating therein, a movable abutment oper-
ating 1 the cylinder member and coacting
with the piston, another cylinder, a recipro-
catory piston mounted therein and having a
connectron ‘with the abutment, a valve cas-
ing including a wall having supply and ex-
haust ports therethrough, a reciprocatory
valve stem extending through the casing,
valves connected to the stem and located on
opposite sides of the wall, said valves respec-
tively controlling the supply and exhaust
ports, a shatt operated by the piston, a cam
mounted on the shaft, an actuating rod coop-
erating witn the cam, and a lever fulerumed
between its ends and conrected to the rod

and to the valve stem.

50
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11. In a rotary engine, the combination
with a cylinder member, of a rotatable pis-

ton operating therein, an abutiment casing
mounted on the cylinder member, an abut-

ment slidable in the casing and movable into
and out of the cylinder member, another cvl-
inder located alongside the abutment casing,
a piston operating in the latter cylinder and
connected to the abutment, and means for
supplying motive fluid to the latter cylinder
to move the piston and thereby the abut-
ment. |
12. Inarotaryengine, the combination with
a cylinder member, of a rotary piston operat-
ing therein, an abutment casing mounted on
the cylinder, a reciprocatory abutment slid-
ably mounted in the casing and movable into

the eylinder member, a cylinderlocated along-

side the casing a reciprocatory piston operat-
ing 10 the cylinder, a substantially U-shaped
piston rod connected to the piston and to the

abutment, a guide-way extending above the
cylinder, a roller carried by the piston rod |

e

869,028

and operating in the guide-way, a valve cas-
ing including a wall having supply and ex-
haust ports therethrough, a reciprocatory
valve stem operating in the casing, valves
carried by the stem and controlling the sup-
ply and exhaust ports, and means operated
by the rotary piston for eflecting the move-
ment ol the valve stems.

13. In a rotary engine, the combination
with a eylinder member, of a rotatable piston
operating therein, a movable abutment co-
operating with the piston, another e¢vlinder,
a reciprocatory piston mounted on the latier
cylinder and connected to the abutment, a
valve casing including a wall having a plu-
rality of supply and exhaust ports there-
through, a plurality of reciprocatory valves
associated with the wall and respectively
controlling the different supply and exhaust
ports, and means operated by the piston for
reciprocating the valves.

14. In a rotary engine, the combination
with spaced eylinder members, of a single
steam chest located between them and com-
municating with both, separate valves con-
trolling sald communication, means located
between the cylinder members for alter-
nately operating the valves, rotary pistons
located m the cylinder members, movable
abutments cooperating therewith, motive
ffuid operated means for moving the abut-
ments, said means being connected to the
steam chest, a governor mounted on the
steam chest, and means for rotating said
COVernor. _'

15. In a rotary engine, the combination
with spaced cylinder members having en-
larged portions and grooves formed in said
enlarged portions, of abutment casings
mounted on said enlarged portions and hav-
ing interior chambers alined with the grooves,
rotary pistons operating in the evlinder
members, a shaft carrying said pistons, abut-
ments operating in the grooves and casings,
cylinders associated with said casings, recip-
rocatory pistons operating in the evlinders
and connected to the abutments directly or
otherwise for moving the same, a steam
chest located between the evlinder members
and having ports communicating therewith,
valve mechanism operated from the shaft
for controlling the ports, conduits connecting
the steam chest and eylinders, valve mech-
anmisim _controlling the supply of motive (luid
to said cylinders, and means operated by the
shaft for effecting the movements of the laf-
ter valve mechanisms.

Lu testimony, that I claim the foregoing as
my own, 1 have hereto affixed my signature
i the presence of two witnesses.

JAMES C. WALKER.

Witnesses: |
MAGARET YAnES,
AexEs OLIVER.
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